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Audit Template
	Audit Title:
An Audit on Intermediary Metabolites in the Thames Region  


	Lead Auditor:
Dr Nikola Costa
	Audit date(s):
Sept 2012


	Please indicate if   Regional / 
Please indicate which hospital & location or region
Thames Audit Group



	Report Author:
Name: Dr Nikola Costa

Email:  Nikola.costa@gosh.nhs.uk

	Aims of the Audit:
An audit was conducted in the Thames Region to investigate how laboratories conduct analyses of intermediary metabolites. The metabolites of interest included glucose, non-esterified fatty acids, beta-hydroxybutyrate, acetoacetate, lactate, pyruvate and ammonia. The aim was to identify common practices of their analysis, including sample types, sample handling and transportation, methods, reference ranges and clinical interpretation. The responses were used to devise Best Practice Guidelines for the analysis of these metabolites.

	
Audit Method and Outcome(s):
An audit questionnaire was distributed by e-mail to the laboratories of the Thames region and responses collated. Participating laboratories were asked about their provision for analysis of the intermediary metabolites listed above, and their common practices regarding the pre- and post-analytical processes, including point-of-care testing. The findings of the audit were presented to the region in a half day meeting. The results of the audit were discussed and best practice guidelines for analysis of these metabolites were agreed and distributed.
A total of 26 laboratories responded to the audit and their questionnaire answers were collated. A number of similarities were noted between all laboratories with regard to their recommendations for specific sample types for each of the analytes. However the audit also highlighted many differences in the pre- and post-analytical handling of the samples, in particular how or when the samples should be transported or received within the laboratory, the use of sample indices, phoning limits and reporting interpretive comments. 

	Audit Recommendations / Standards:
1. Plasma and CSF glucose samples should be collected into fluoride/oxalate sample tubes, with plasma separated within 2 hours of collection. 
2. Plasma glucose samples should be assessed for haemolysis, ideally using autoanalysers indices, and comments added regarding extent of potential interference at differing levels of haemolysis, i.e slight/moderate/gross haemolysis, withholding results at grossly haemolysed levels.
3. Plasma glucose phoning levels should follow the RCPath guideline of <2.5 mmol/L &>25 mmol/L, although limits may be modified for paediatric patients (<3.0, >13 mmol/L) and known diabetics (<2.5, >30 mmoL/L).
4. NEFA and BOHB analysis should ideally be requested together (with the exception of BOHB alone if monitoring patients on a ketogenic diet) and a time-matched glucose result should be provided to enable interpretation.
5. NEFA/BOHB ideal sample types are LiHep or fluoride/oxalate and should be separated and stored at -20C (<6 mo). 
6. Blood lactate/pyruvate ratio analysis should only be performed on samples collected into LiHep or fluoride/oxalate tubes which should then be immediately precipitated using perchloric acid (or within 1hr of collection). CSF lactate/pyruvate ratio samples can be collected into plain tubes then PCA-treated. The PCA extracts should be then stored frozen until analysis.
7. Similarly, blood acetoacetate analysis should only be performed on samples collected into LiHep or fluoride/oxalate tubes which are immediately precipitated using perchloric acid (or within 1hr of collection).
8. Plasma and CSF samples for lactate analysis should be collected into fluoride/oxalate tubes and analysed within 1 hour of collection or plasma separated and frozen if analysis cannot be performed within 1 hour.
9. Plasma/blood ammonia analysis should be available 24/7 and measured in ANY patient with acutely presenting neurological symptoms of unknown cause.
10. Phoning limits for plasma/blood ammonia results should be in place for
a.  premature neonate: >150 umol/L
b.  term neonate (< 1month of age): > 100 umol/L
c.  infant/child:> 40 umol/L
d.  Adults:>32 umol/L
11. Plasma ammonia samples should be collected into pre-chilled LiHep or EDTA sample tubes, transported to the laboratory on ice and analysed with 30 mins of collection. If this is not possible, the plasma should be separated within 30 mins and frozen until analysis. Notable exception: those labs using whole blood ammonia checkers (e.g. POCT device), samples should not be kept on ice.
12. Ammonia specimen tubes should be checked regularly for contamination.
13. Ammonia samples should be assessed for haemolysis (again, ideally by autoanalyser indices) and comments reported regarding the validity of the result for varying levels of haemolysis. Results on grossly haemolysed samples should not be reported and a repeat sample should be requested immediately.
14. Patients with abnormal ammonia results should have repeat samples requested and analysed, and patients whose ammonia >150 umol/L should have repeat samples analysed within 4 hours.




	Please indicate to whom and when audit presented  &/or circulated&/or published:
Audit findings presented at the meeting of the Thames Audit Group on 23rdNovember  2012.A poster of the audit findings was  also presented at EuroLabFocus, Liverpool, 2014.


	Audit recommendations / standards ratified by … and when:
Recommendations ratified by the Thames Audit Group committee on 7th May 2013.


	Date of audit report:
23rd November 2012


	Audit documents for upload to http://www.acb.org.uk/whatwedo/science/audit.aspx
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		Draft guidelines











Audit Findings

		Total of 26 responses (1 late, not included)





Section 1: General info

		Dept		YES		NO

		Paediatric department		26		0

		Neonatal/ Maternity unit		25		1

		Intensive Care wards		26		0

		Accident & Emergency		24		2
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Section 1


			Q2.Does your hospital have any of the following?


			Q3. Is Point of Care testing of the following analytes is available in these departments?


			Devices


			Q4: Is your biochemistry department responsible for the following for POCT devices in your hospital


			Section 2: Glucose


			Q1: Which specimen type(s) does you laboratory accept for analysis of glucose?


			Q2: For the transport/receipt of glucose samples, do you specify


			Q3: Assessing haemolysis on glucose samples


			Q4:  telephone abnormal glucose results? If so, please give your phoning limits


			Majority chose < 2.5 mmol/L and > 25 mmol/L


			Some said > 20 mmol/L


			Some specified different limits for known diabetics: <2.0 & > 30


			Some specified lower ranges for paed, < 18yrs old: >15mmol/L


			5 labs used < 2.0 mmol/L


			Section 3: Lactate & Pyruvate


			Q1: Does your laboratory offer Lactate/Pyruvate ratio analysis?


			Q2: Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate


			Q2: Comments


			Q3: descriptive


			Q4:  transport/receipt of plasma/CSF lactate and lac/pyr ratio samples


			Q4 comments


			Q5: EQA schemes for lactate and/or pyruvate assays, if performed in-house


			Q6. Assaying plasma/CSF lactate and/or lactate/pyruvate ratio in-house


			Q7: Does your laboratory vet requests for lactate/pyruvate ratio?


			Q8: descripive


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			Q1


			Q3:specimen type(s) does you laboratory accept for these analytes?


			Q3


			Q4


			Q5


			Q6: Vetting requests


			Section 5


			Ammonia


			Q1:Does your laboratory offer ammonia analysis?


						All 26 respondants labs offer ammonia in-house


						List different platforms


			Q2: Specimen type(s) does you laboratory accept for analysis of ammonia


			Q3: Check ammonia tubes


			Q4  a)			All 26 participants said yes


			b)			Yes: 21  ; No: 4


			c)			Yes: 21  ; No: 4


			d) Yes : 17 ; No: 7


			Q5:


			Q6


			Q7 - comments


			Q8: Vetting requests for ammonia


			Q9: Request repeats for ammonia


			Q10


			A)   24 repsonders participate in WEQAS, 2 in NEQAS


			b)   23 responders provide reference ranges


						13 - age-related


						11 - non-age related


			c)
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			samples must be received within a certain time			samples must be received within a certain time
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Section 1


			Q2.Does your hospital have any of the following?


			Q3. Is Point of Care testing of the following analytes is available in these departments?


			Devices


			Q4: Is your biochemistry department responsible for the following for POCT devices in your hospital


			Section 2: Glucose


			Q1: Which specimen type(s) does you laboratory accept for analysis of glucose?


			Q2: For the transport/receipt of glucose samples, do you specify


			Q3: Assessing haemolysis on glucose samples


			Q4:  telephone abnormal glucose results? If so, please give your phoning limits


			Majority chose < 2.5 mmol/L and > 25 mmol/L


			Some said > 20 mmol/L


			Some specified different limits for known diabetics: <2.0 & > 30


			Some specified lower ranges for paed, < 18yrs old: >15mmol/L


			5 labs used < 2.0 mmol/L


			Section 3: Lactate & Pyruvate


			Q1: Does your laboratory offer Lactate/Pyruvate ratio analysis?


			Q2: Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate


			Q2: Comments


			Q3: descriptive


			Q4:  transport/receipt of plasma/CSF lactate and lac/pyr ratio samples


			Q4 comments


			Q5: EQA schemes for lactate and/or pyruvate assays, if performed in-house


			Q6. Assaying plasma/CSF lactate and/or lactate/pyruvate ratio in-house


			Q7: Does your laboratory vet requests for lactate/pyruvate ratio?


			Q8: descripive


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			Q1


			Q3:specimen type(s) does you laboratory accept for these analytes?


			Q3


			Q4


			Q5


			Q6: Vetting requests


			Section 5


			Ammonia


			Q1:Does your laboratory offer ammonia analysis?


						All 26 respondants labs offer ammonia in-house


						List different platforms


			Q2: Specimen type(s) does you laboratory accept for analysis of ammonia


			Q3: Check ammonia tubes


			Q4  a)			All 26 participants said yes


			b)			Yes: 21  ; No: 4


			c)			Yes: 21  ; No: 4


			d) Yes : 17 ; No: 7


			Q5:


			Q6


			Q7 - comments


			Q8: Vetting requests for ammonia


			Q9: Request repeats for ammonia


			Q10


			A)   24 repsonders participate in WEQAS, 2 in NEQAS


			b)   23 responders provide reference ranges


						13 - age-related


						11 - non-age related


			c)
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform i.e if a paired glucose result is available


						Reject


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						Many thanks for completing this questionnaire.


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Please return completed questionnaires either by e-mail to nikola.costa@gosh.nhs.uk or to the postal address FAO: Nikola Costa


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices									IIII/IIII/IIII/IIII			IIII/IIII/III						19			14


			b			the evaluation of POCT devices									IIII/IIII/IIII/IIII/I			IIII/IIII/III						21			14


			c			the management of internal quality control of POCT devices									IIII/IIII/IIII/			IIII/IIII/						15			10


			d			the management of external quality assurance of POCT devices									IIII/IIII/IIII/IIII/II			IIII/IIII/I						22			11


			e			the Chemical Pathology Accreditation of POCT devices									IIII/IIII/IIII/II			IIII/IIII/						17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M			Yes. Glucose results are phoned if they are below 2.5 mmol/L or above 25 mmol/L (adults) or 15 mmol/L (< 18 years). These limits are widened to 2.0 - 30.0 mmol/L in known diabetics																					>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT			< 2.5 mmol/L (or< 2.0 mmol/L known diabetic patients), > 25 mmol/L (>15 mmol/L for patient < 18yrs old, > 30 mmol/L for known diabetic patients).


			EAST KENT			Glucose <2.0 mmol/L telephoned. Glucose >11 mmol/L telephoned if unexpected.


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton			Glucose <2.1 or >20 are phoned if they are not a known diabetic.


			mIDeSSEX			A&E or ward: <2.0 or >30.0mmol/L; GP or OPD: <2.0 or >20.0; Use discretion if known diabetic


			PA			>25mmol/L or <2.5mmol/L. AE patients >30mmol/L and <2mmol/L


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon			The Ops Manual says analysis to be done at room temp, so we don't want cold samples!


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)





Yes


No


No. of participants


Transport/Receipt of Glucose samples


8


19


4


22


0


26


2


0





			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at certain haemolysis level			withold numerical result at certain haemolysis level





Yes


No


No. of participants


Assessment of Haemolysis on Glucose samples


23


3


7


15


4


15


22


4





			In-house			In-house


			Sent to a referral laboratory			Sent to a referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?





Yes


No


No. of participants


Offer Lactate/Pyruvate analysis


1


25


21


5


19


0





			Fluoride/oxalate			Fluoride/oxalate


			Lithium Heparin plasma			Lithium Heparin plasma


			EDTA plasma			EDTA plasma


			Whole blood			Whole blood


			Serum			Serum


			CSF Fluoride/oxalate			CSF Fluoride/oxalate


			CSF Plain			CSF Plain





Plasma/CSF lactate


Lac/Pyr ratio


No. of participants


Specimen types


23


0


3


8


1


0


2


8


0


0


23


1


10


6





			samples must be received within a certain time			samples must be received within a certain time


			samples must be centrifuged within a certain time			samples must be centrifuged within a certain time


			samples must be analysed within a certain time			samples must be analysed within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)





Plasma/CSF Lactate


Lac/Pyr ratio


No. of participants


Transport/Receipt of Lac & Pyr samples


14


12


12


11


5


2


2


11


1


5





			WEQAS			WEQAS			WEQAS			WEQAS


			ERNDIM			ERNDIM			ERNDIM			ERNDIM


			NEQAS			NEQAS			NEQAS			NEQAS


			Other (RIQAS)			Other (RIQAS)			Other (RIQAS)			Other (RIQAS)


			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme





Blood Lactate


Plasma Lactate


Blood Pyruvate


CSF Lactate


No. of users


EQA Schemes for Lactate and Pyruvate assays


12


1


2


1


4


1


1


0


2


15


0


2


1


7


1


1





			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a lactate/pyruvate ratio			calculate a lactate/pyruvate ratio





Lactate (plasma/CSF)


Lac/Pyr ratio


No. of users


16


2


6


2


1





			yes


			no





20


3





			In-house			In-house			In-house


			Send to referral laboratory			Send to referral laboratory			Send to referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?			Are the requests vetted before sending?





NEFA


BOHB


Acetoacetate


No. of participants


Offer NEFA/BOHB/Acetoacetate analysis


2


4


1


23


21


15


17


16


9





			Lithium Heparin plasma			Lithium Heparin plasma			Lithium Heparin plasma


			Fluoride-oxalate plasma			Fluoride-oxalate plasma			Fluoride-oxalate plasma


			Serum			Serum			Serum


			Whole blood			Whole blood			Whole blood


			EDTA plasma			EDTA plasma			EDTA plasma


			Other			Other			Other





NEFA


BOHB


Acetoacetate


No. of users


Specimen types for NEFA/BOHB/Acetoacetate


20


20


5


3


2


0


4


7


0


0


0


5


0


1


0


0


0


3





			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a BOHB/NEFA ratio			calculate a BOHB/NEFA ratio


			calculate a BOHB/Acetoacetate ratio			calculate a BOHB/Acetoacetate ratio





NEFA


BOHB


No. of users


3


4


18


17


0


0


0


0





			NEFA only			NEFA only


			BOHB only			BOHB only


			Always both			Always both


			Only what the clinician requests			Only what the clinician requests





YES


NO


No. of users


NEFA/BOHB referrals


2


4


2


3


8


1


13


0





			Lithium Heparin blood/plasma			Lithium Heparin blood/plasma


			EDTA blood/plasma			EDTA blood/plasma


			Serum			Serum


			Other			Other





Yes


No


Sample types for ammonia


16


5


16


3


0


10


2





			Yes


			No





8


18





			8			1			5			1			6			2





Immediately/ASAP


< 10 mins


< 15 mins


<20 mins


< 30 mins


< 1hr


No. of responders


Samples must be received within a certain time





			9			2			2			5			1





Immediately/ASAP


< 10 mins


< 15 mins


< 30 mins


< 90 mins


No. of responders


Samples must be centrifuged within a certain time





			6			3			3			1			4			1





Immediately/ASAP


Immediately otherwise refrigerated


Immediately otherwise frozen


< 20 mins


< 30 mins


< 60 mins


No. of responders


Samples must be analysed within a certain time





			Yes


			No





17


7





			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at a certain haemolysis level			withold numerical result at a certain haemolysis level





Yes


No


No. of responses


Assessing haemolysis on ammonia samples


20


2


6


13


5


12


20


2





			5			4			1			1			6			1			1			2			4





Not phoned


All results phoned


All abnormals phoned


> 50umol/L


> 100 umol/L


> 200 umol/L


>250 umol/L


>550 umol/L


At DB discretion


No. of responses


Phoning limits for ammonia





			YES


			NO





6


19





			On every abnormal result (please state reference limits)			On every abnormal result (please state reference limits)


			When haemolysed or delayed in transit			When haemolysed or delayed in transit


			Other			Other


			Don’t request repeats, only run repeats on clinicians request			Don’t request repeats, only run repeats on clinicians request





Yes


No


No. of responses


Repeat ammonia requests


2


6


15


1


6


0


13


1





			lactate			lactate			lactate			lactate			lactate


			ketones			ketones			ketones			ketones			ketones





the provision of POCT devices


the evaluation of POCT devices


the management of internal quality control of POCT devices


the management of external quality assurance of POCT devices


the Chemical Pathology Accreditation of POCT devices


No. of responses


Biochemistry Dept responsibilities


19


21


15


22


17


14


14


10


11


10









Section 2: Glucose

		Q1: Which specimen type(s) does your laboratory accept for analysis of glucose?























































		LiHep/Ser and plain CSF if <30 mins of collection







Chart9


			Fluoride/oxalate


			Lithium Heparin plasma


			Serum


			Urine


			CSF Fluoride/oxalate


			CSF Plain tube





No. of participants


26


1


7


8


25


11
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Section 1


			Q2.Does your hospital have any of the following?


			Q3. Is Point of Care testing of the following analytes is available in these departments?


			Devices


			Q4: Is your biochemistry department responsible for the following for POCT devices in your hospital


			Section 2: Glucose


			Q1: Which specimen type(s) does you laboratory accept for analysis of glucose?


			Q2: For the transport/receipt of glucose samples, do you specify


			Q3: Assessing haemolysis on glucose samples


			Q4:  telephone abnormal glucose results? If so, please give your phoning limits


			Majority chose < 2.5 mmol/L and > 25 mmol/L


			Some said > 20 mmol/L


			Some specified different limits for known diabetics: <2.0 & > 30


			Some specified lower ranges for paed, < 18yrs old: >15mmol/L


			5 labs used < 2.0 mmol/L


			Section 3: Lactate & Pyruvate


			Q1: Does your laboratory offer Lactate/Pyruvate ratio analysis?


			Q2: Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate


			Q2: Comments


			Q3: descriptive


			Q4:  transport/receipt of plasma/CSF lactate and lac/pyr ratio samples


			Q4 comments


			Q5: EQA schemes for lactate and/or pyruvate assays, if performed in-house


			Q6. Assaying plasma/CSF lactate and/or lactate/pyruvate ratio in-house


			Q7: Does your laboratory vet requests for lactate/pyruvate ratio?


			Q8: descripive


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			Q1


			Q3:specimen type(s) does you laboratory accept for these analytes?


			Q3


			Q4


			Q5


			Q6: Vetting requests


			Section 5


			Ammonia


			Q1:Does your laboratory offer ammonia analysis?


						All 26 respondants labs offer ammonia in-house


						List different platforms


			Q2: Specimen type(s) does you laboratory accept for analysis of ammonia


			Q3: Check ammonia tubes


			Q4  a)			All 26 participants said yes


			b)			Yes: 21  ; No: 4


			c)			Yes: 21  ; No: 4


			d) Yes : 17 ; No: 7


			Q5:


			Q6


			Q7 - comments


			Q8: Vetting requests for ammonia


			Q9: Request repeats for ammonia


			Q10


			A)   24 repsonders participate in WEQAS, 2 in NEQAS


			b)   23 responders provide reference ranges


						13 - age-related


						11 - non-age related


			c)
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


															Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Roche Integra:I


															Menarini Ammonia CheckerII: II


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			BOHB only			BOHB only


			Always both			Always both


			Only what the clinician requests			Only what the clinician requests
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			Lithium Heparin blood/plasma			Lithium Heparin blood/plasma


			EDTA blood/plasma			EDTA blood/plasma
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			Other			Other
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Immediately/ASAP


< 10 mins


< 15 mins


<20 mins


< 30 mins


< 1hr


No. of responders


Samples must be received within a certain time
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Immediately/ASAP


< 10 mins


< 15 mins


< 30 mins


< 90 mins


No. of responders


Samples must be centrifuged within a certain time
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Immediately/ASAP


Immediately otherwise refrigerated


Immediately otherwise frozen


< 20 mins


< 30 mins


< 60 mins
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Samples must be analysed within a certain time
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			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at a certain haemolysis level			withold numerical result at a certain haemolysis level
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Not phoned


All results phoned


All abnormals phoned


> 50umol/L


> 100 umol/L


> 200 umol/L


>250 umol/L


>550 umol/L


At DB discretion


No. of responses
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			On every abnormal result (please state reference limits)			On every abnormal result (please state reference limits)


			When haemolysed or delayed in transit			When haemolysed or delayed in transit


			Other			Other


			Don’t request repeats, only run repeats on clinicians request			Don’t request repeats, only run repeats on clinicians request
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			lactate			lactate			lactate			lactate			lactate


			ketones			ketones			ketones			ketones			ketones





the provision of POCT devices


the evaluation of POCT devices


the management of internal quality control of POCT devices


the management of external quality assurance of POCT devices


the Chemical Pathology Accreditation of POCT devices


No. of responses


Biochemistry Dept responsibilities
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Q3: When assessing haemolysis on serum/plasma glucose samples, do you

		 1 user visually assesses haemolysis, most use autoanalyser indices

		 3 labs give comments on extent (slight/mod/gross)
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			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at certain haemolysis level			withold numerical result at certain haemolysis level
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


															Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Roche Integra:I


															Menarini Ammonia CheckerII: II


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Section 1


			Q2.Does your hospital have any of the following?


			Q3. Is Point of Care testing of the following analytes is available in these departments?


			Devices


			Q4: Is your biochemistry department responsible for the following for POCT devices in your hospital


			Section 2: Glucose


			Q1: Which specimen type(s) does you laboratory accept for analysis of glucose?


			Q2: For the transport/receipt of glucose samples, do you specify


			Q3: Assessing haemolysis on glucose samples


			Q4:  telephone abnormal glucose results? If so, please give your phoning limits


			Majority chose < 2.5 mmol/L and > 25 mmol/L


			Some said > 20 mmol/L


			Some specified different limits for known diabetics: <2.0 & > 30


			Some specified lower ranges for paed, < 18yrs old: >15mmol/L


			5 labs used < 2.0 mmol/L


			Section 3: Lactate & Pyruvate


			Q1: Does your laboratory offer Lactate/Pyruvate ratio analysis?


			Q2: Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate


			Q2: Comments


			Q3: descriptive


			Q4:  transport/receipt of plasma/CSF lactate and lac/pyr ratio samples


			Q4 comments


			Q5: EQA schemes for lactate and/or pyruvate assays, if performed in-house


			Q6. Assaying plasma/CSF lactate and/or lactate/pyruvate ratio in-house


			Q7: Does your laboratory vet requests for lactate/pyruvate ratio?


			Q8: descripive


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			Q1


			Q3:specimen type(s) does you laboratory accept for these analytes?


			Q3


			Q4


			Q5


			Q6: Vetting requests


			Section 5


			Ammonia


			Q1:Does your laboratory offer ammonia analysis?


						All 26 respondants labs offer ammonia in-house


						List different platforms


			Q2: Specimen type(s) does you laboratory accept for analysis of ammonia


			Q3: Check ammonia tubes


			Q4  a)			All 26 participants said yes


			b)			Yes: 21  ; No: 4


			c)			Yes: 21  ; No: 4


			d) Yes : 17 ; No: 7


			Q5:


			Q6


			Q7 - comments


			Q8: Vetting requests for ammonia


			Q9: Request repeats for ammonia


			Q10


			A)   24 repsonders participate in WEQAS, 2 in NEQAS


			b)   23 responders provide reference ranges


						13 - age-related


						11 - non-age related


			c)
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			Abbott Xceed Pro meter


			AccuChek Inform2 meter


			Bayer Contour meter


			Hemacue meter


			IL-GEM 4000 Blood gas


			Medisense Optium Xceed meter


			Nova StatStrip meter


			Roche B221 Blood gas


			Roche Inform meter


			Roche Performa meter


			Siemens 1200 Blood Gas


			Siemens RP500 Blood gas





No. of users


POC Glucose devices


7


3


2


3


4


3


2


1


2


4


1


1





			Cobas 221 Blood gas


			GEM Premier 4000


			IL-GEM 4000 blood gas


			Nova StatStrip


			Radiometer 700


			Radiometer ABL800


			Radiometer ABL90


			Roche Performa


			Siemens 1200  Blood gas


			Siemens Blood Gas RP500


			Siemens rapidlab 800 Blood Gas
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			Fluoride/oxalate


			Lithium Heparin plasma


			Serum


			Urine


			CSF Fluoride/oxalate


			CSF Plain tube
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1
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			samples must be received within a certain time			samples must be received within a certain time


			samples must be centrifuged within a certain time			samples must be centrifuged within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)
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			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at certain haemolysis level			withold numerical result at certain haemolysis level
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			Sent to a referral laboratory			Sent to a referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?
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			Lithium Heparin plasma			Lithium Heparin plasma


			EDTA plasma			EDTA plasma


			Whole blood			Whole blood
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Plasma/CSF lactate


Lac/Pyr ratio
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1
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			samples must be received within a certain time			samples must be received within a certain time


			samples must be centrifuged within a certain time			samples must be centrifuged within a certain time


			samples must be analysed within a certain time			samples must be analysed within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)
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			WEQAS			WEQAS			WEQAS			WEQAS


			ERNDIM			ERNDIM			ERNDIM			ERNDIM


			NEQAS			NEQAS			NEQAS			NEQAS


			Other (RIQAS)			Other (RIQAS)			Other (RIQAS)			Other (RIQAS)


			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme
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Blood Pyruvate
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EQA Schemes for Lactate and Pyruvate assays
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			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a lactate/pyruvate ratio			calculate a lactate/pyruvate ratio
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Lac/Pyr ratio
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			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a BOHB/NEFA ratio			calculate a BOHB/NEFA ratio


			calculate a BOHB/Acetoacetate ratio			calculate a BOHB/Acetoacetate ratio
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			Only what the clinician requests			Only what the clinician requests
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			Other			Other
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Immediately/ASAP


< 10 mins
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Samples must be received within a certain time
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			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly
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			On every abnormal result (please state reference limits)			On every abnormal result (please state reference limits)


			When haemolysed or delayed in transit			When haemolysed or delayed in transit


			Other			Other


			Don’t request repeats, only run repeats on clinicians request			Don’t request repeats, only run repeats on clinicians request
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			lactate			lactate			lactate			lactate			lactate
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the provision of POCT devices


the evaluation of POCT devices


the management of internal quality control of POCT devices


the management of external quality assurance of POCT devices


the Chemical Pathology Accreditation of POCT devices


No. of responses


Biochemistry Dept responsibilities
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15
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17


14


14


10


11
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Q4: Do you telephone abnormal glucose results? If so, please give your phoning limits

		All responders gave details of phoning limits

		Majority of users chose <2.5 mmol/L & >25 mmol/L

		Some labs chose >20 mmol/L

		Others specified different limits for known diabetics: <2.0 & >30 mmol/L

		Some specified lower ranges for paeds, < 18yrs old: >15mmol/L

		GOS: < 3.0 mmol/L & >13 mmol/L

		5 labs chose <2.0 mmol/L as phoning limit 



http://www.rcpath.org/Resources/RCPath/Migrated%20Resources/Documents/G/g025_outofhoursreporting_nov10.pdf







Section 3: Lactate & Pyruvate

Q1: Does your laboratory offer Lactate/Pyruvate ratio analysis?

Referral labs – GOSH: 16, NHNN: 1, GSTS: 3, 2 labs don’t offer LaPy ratio at all
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH





Page &P





Sheet2


			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Section 1


			Q2.Does your hospital have any of the following?


			Q3. Is Point of Care testing of the following analytes is available in these departments?


			Devices


			Q4: Is your biochemistry department responsible for the following for POCT devices in your hospital


			Section 2: Glucose


			Q1: Which specimen type(s) does you laboratory accept for analysis of glucose?


			Q2: For the transport/receipt of glucose samples, do you specify


			Q3: Assessing haemolysis on glucose samples


			Q4:  telephone abnormal glucose results? If so, please give your phoning limits


			Majority chose < 2.5 mmol/L and > 25 mmol/L


			Some said > 20 mmol/L


			Some specified different limits for known diabetics: <2.0 & > 30


			Some specified lower ranges for paed, < 18yrs old: >15mmol/L


			5 labs used < 2.0 mmol/L


			Section 3: Lactate & Pyruvate


			Q1: Does your laboratory offer Lactate/Pyruvate ratio analysis?


			Q2: Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate


			Q2: Comments


			Q3: descriptive


			Q4:  transport/receipt of plasma/CSF lactate and lac/pyr ratio samples


			Q4 comments


			Q5: EQA schemes for lactate and/or pyruvate assays, if performed in-house


			Q6. Assaying plasma/CSF lactate and/or lactate/pyruvate ratio in-house


			Q7: Does your laboratory vet requests for lactate/pyruvate ratio?


			Q8: descripive


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			Q1


			Q3:specimen type(s) does you laboratory accept for these analytes?


			Q3


			Q4


			Q5


			Q6: Vetting requests


			Section 5


			Ammonia


			Q1:Does your laboratory offer ammonia analysis?


						All 26 respondants labs offer ammonia in-house


						List different platforms


			Q2: Specimen type(s) does you laboratory accept for analysis of ammonia


			Q3: Check ammonia tubes


			Q4  a)			All 26 participants said yes


			b)			Yes: 21  ; No: 4


			c)			Yes: 21  ; No: 4


			d) Yes : 17 ; No: 7


			Q5:


			Q6


			Q7 - comments


			Q8: Vetting requests for ammonia


			Q9: Request repeats for ammonia


			Q10


			A)   24 repsonders participate in WEQAS, 2 in NEQAS


			b)   23 responders provide reference ranges


						13 - age-related


						11 - non-age related


			c)
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15


26


0


1


15


25


0


5


25


25


0


9


22


24


3


1





			Abbott Xceed Pro meter


			AccuChek Inform2 meter


			Bayer Contour meter


			Hemacue meter


			IL-GEM 4000 Blood gas


			Medisense Optium Xceed meter


			Nova StatStrip meter


			Roche B221 Blood gas


			Roche Inform meter


			Roche Performa meter


			Siemens 1200 Blood Gas


			Siemens RP500 Blood gas





No. of users


POC Glucose devices


7


3


2


3


4


3


2


1


2


4


1


1





			Cobas 221 Blood gas


			GEM Premier 4000


			IL-GEM 4000 blood gas


			Nova StatStrip


			Radiometer 700


			Radiometer ABL800


			Radiometer ABL90


			Roche Performa


			Siemens 1200  Blood gas


			Siemens Blood Gas RP500


			Siemens rapidlab 800 Blood Gas





No. of users


POC Lactate


2


3


3


1


1


9


2


2


1


2


1





			Abbott Optium Xceed Meter


			Abbott Xceed Pro


			Nova StatStrip


			Roche Performa





No. of users


POC Ketones


5


7


3


1





			the provision of POCT devices			the provision of POCT devices


			the evaluation of POCT devices			the evaluation of POCT devices


			the management of internal quality control of POCT devices			the management of internal quality control of POCT devices


			the management of external quality assurance of POCT devices			the management of external quality assurance of POCT devices


			the Chemical Pathology Accreditation of POCT devices			the Chemical Pathology Accreditation of POCT devices





Lactate


Blood Ketones


No. of participants


19


14


21


14


15


10


22


11


17


10





			Fluoride/oxalate


			Lithium Heparin plasma


			Serum


			Urine


			CSF Fluoride/oxalate


			CSF Plain tube





No. of participants


26


1


7


8


25


11





			samples must be received within a certain time			samples must be received within a certain time


			samples must be centrifuged within a certain time			samples must be centrifuged within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)





Yes


No


No. of participants


Transport/Receipt of Glucose samples


8


19


4


22


0


26


2


0





			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at certain haemolysis level			withold numerical result at certain haemolysis level





Yes


No


No. of participants


Assessment of Haemolysis on Glucose samples


23


3


7


15


4


15


22


4





			In-house			In-house


			Sent to a referral laboratory			Sent to a referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?





Yes


No


No. of participants


1


25


21


5


19


0





			Fluoride/oxalate			Fluoride/oxalate


			Lithium Heparin plasma			Lithium Heparin plasma


			EDTA plasma			EDTA plasma


			Whole blood			Whole blood


			Serum			Serum


			CSF Fluoride/oxalate			CSF Fluoride/oxalate


			CSF Plain			CSF Plain





Plasma/CSF lactate


Lac/Pyr ratio


No. of participants


23


0


3


8


1


0


2


8


0


0


23


1


10


6





			samples must be received within a certain time			samples must be received within a certain time


			samples must be centrifuged within a certain time			samples must be centrifuged within a certain time


			samples must be analysed within a certain time			samples must be analysed within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)





Plasma/CSF Lactate


Lac/Pyr ratio


No. of participants


Transport/Receipt of Lac & Pyr samples


14


12


12


11


5


2


2


11


1


5





			WEQAS			WEQAS			WEQAS			WEQAS


			ERNDIM			ERNDIM			ERNDIM			ERNDIM


			NEQAS			NEQAS			NEQAS			NEQAS


			Other (RIQAS)			Other (RIQAS)			Other (RIQAS)			Other (RIQAS)


			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme





Blood Lactate


Plasma Lactate


Blood Pyruvate


CSF Lactate


No. of users


EQA Schemes for Lactate and Pyruvate assays


12


1


2


1


4


1


1


0


2


15


0


2


1


7


1


1





			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a lactate/pyruvate ratio			calculate a lactate/pyruvate ratio





Lactate (plasma/CSF)


Lac/Pyr ratio


No. of users


16


2


6


2


1





			yes


			no





20


3





			In-house			In-house			In-house


			Send to referral laboratory			Send to referral laboratory			Send to referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?			Are the requests vetted before sending?





NEFA


BOHB


Acetoacetate


No. of participants


Offer NEFA/BOHB/Acetoacetate analysis


2


4


1


23


21


15


17


16


9





			Lithium Heparin plasma			Lithium Heparin plasma			Lithium Heparin plasma


			Fluoride-oxalate plasma			Fluoride-oxalate plasma			Fluoride-oxalate plasma


			Serum			Serum			Serum


			Whole blood			Whole blood			Whole blood


			EDTA plasma			EDTA plasma			EDTA plasma


			Other			Other			Other





NEFA


BOHB


Acetoacetate


No. of users


Specimen types for NEFA/BOHB/Acetoacetate


20


20


5


3


2


0


4


7


0


0


0


5


0


1


0


0


0


3





			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a BOHB/NEFA ratio			calculate a BOHB/NEFA ratio


			calculate a BOHB/Acetoacetate ratio			calculate a BOHB/Acetoacetate ratio





NEFA


BOHB


No. of users


3


4


18


17


0


0


0


0





			NEFA only			NEFA only


			BOHB only			BOHB only


			Always both			Always both


			Only what the clinician requests			Only what the clinician requests





YES


NO


No. of users


NEFA/BOHB referrals


2


4


2


3


8


1


13


0





			Lithium Heparin blood/plasma			Lithium Heparin blood/plasma


			EDTA blood/plasma			EDTA blood/plasma


			Serum			Serum


			Other			Other





Yes


No


Sample types for ammonia


16


5


16


3


0


10


2





			Yes


			No





8


18





			8			1			5			1			6			2





Immediately/ASAP


< 10 mins


< 15 mins


<20 mins


< 30 mins


< 1hr


No. of responders


Samples must be received within a certain time





			9			2			2			5			1





Immediately/ASAP


< 10 mins


< 15 mins


< 30 mins


< 90 mins


No. of responders


Samples must be centrifuged within a certain time





			6			3			3			1			4			1





Immediately/ASAP


Immediately otherwise refrigerated


Immediately otherwise frozen


< 20 mins


< 30 mins


< 60 mins


No. of responders


Samples must be analysed within a certain time





			Yes


			No





17


7





			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at a certain haemolysis level			withold numerical result at a certain haemolysis level





Yes


No


No. of responses


Assessing haemolysis on ammonia samples


20


2


6


13


5


12


20


2





			5			4			1			1			6			1			1			2			4





Not phoned


All results phoned


All abnormals phoned


> 50umol/L


> 100 umol/L


> 200 umol/L


>250 umol/L


>550 umol/L


At DB discretion


No. of responses


Phoning limits for ammonia





			YES


			NO





6


19





			On every abnormal result (please state reference limits)			On every abnormal result (please state reference limits)


			When haemolysed or delayed in transit			When haemolysed or delayed in transit


			Other			Other


			Don’t request repeats, only run repeats on clinicians request			Don’t request repeats, only run repeats on clinicians request





Yes


No


No. of responses


Repeat ammonia requests


2


6


15


1


6


0


13


1





			lactate			lactate			lactate			lactate			lactate


			ketones			ketones			ketones			ketones			ketones





the provision of POCT devices


the evaluation of POCT devices


the management of internal quality control of POCT devices


the management of external quality assurance of POCT devices


the Chemical Pathology Accreditation of POCT devices


No. of responses


Biochemistry Dept responsibilities


19


21


15


22


17


14


14


10


11


10









Q2 Comments

		For lactate

		1 user stated blood lactate on blood gas machines only, CSF lactate sent away

		Plain CSF tubes rejected if blood-stained

		For Lac:Pyr ratio

		LithHep samples then PCA

		Plain CSF transferred into PCA-containing tubes

		Majority state GOS protocol

		Mixed responses for timings, lab staff collection at bedside









Lac:Pyr ratio Sample collection

		Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 100 uL of lithium heparin whole blood (blood gas syringe) with 500 uL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and dispatched frozen to referral lab. The procedure for CSF is the same as above, although the quantities are different.









Q4:  transport/receipt of plasma/CSF lactate and lac/pyr ratio samples





Chart17


			samples must be received within a certain time			samples must be received within a certain time


			samples must be centrifuged within a certain time			samples must be centrifuged within a certain time


			samples must be analysed within a certain time			samples must be analysed within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)





Plasma/CSF Lactate


Lac/Pyr ratio


No. of participants


14


12


12


11


5


2


2


11


1


5
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH





Page &P





Sheet2


			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			samples must be analysed within a certain time			samples must be analysed within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)





Plasma/CSF Lactate


Lac/Pyr ratio


No. of participants


14


12


12


11


5


2


2


11


1


5





			WEQAS			WEQAS			WEQAS			WEQAS
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			Send to referral laboratory			Send to referral laboratory			Send to referral laboratory
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the provision of POCT devices
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Q6: If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you

		 3 users stated lactate interpretation often on request only

		 3 users ?routinely interpret







Chart20


			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Section 1


			Q2.Does your hospital have any of the following?


			Q3. Is Point of Care testing of the following analytes is available in these departments?


			Devices


			Q4: Is your biochemistry department responsible for the following for POCT devices in your hospital


			Section 2: Glucose


			Q1: Which specimen type(s) does you laboratory accept for analysis of glucose?


			Q2: For the transport/receipt of glucose samples, do you specify


			Q3: Assessing haemolysis on glucose samples


			Q4:  telephone abnormal glucose results? If so, please give your phoning limits


			Majority chose < 2.5 mmol/L and > 25 mmol/L


			Some said > 20 mmol/L


			Some specified different limits for known diabetics: <2.0 & > 30


			Some specified lower ranges for paed, < 18yrs old: >15mmol/L


			5 labs used < 2.0 mmol/L


			Section 3: Lactate & Pyruvate


			Q1: Does your laboratory offer Lactate/Pyruvate ratio analysis?


			Q2: Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate


			Q2: Comments


			Q3: descriptive


			Q4:  transport/receipt of plasma/CSF lactate and lac/pyr ratio samples


			Q4 comments


			Q5: EQA schemes for lactate and/or pyruvate assays, if performed in-house


			Q6. Assaying plasma/CSF lactate and/or lactate/pyruvate ratio in-house


			Q7: Does your laboratory vet requests for lactate/pyruvate ratio?


			Q8: descripive


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			Q1


			Q3:specimen type(s) does you laboratory accept for these analytes?


			Q3


			Q4


			Q5


			Q6: Vetting requests


			Section 5


			Ammonia


			Q1:Does your laboratory offer ammonia analysis?


						All 26 respondants labs offer ammonia in-house


						List different platforms


			Q2: Specimen type(s) does you laboratory accept for analysis of ammonia


			Q3: Check ammonia tubes


			Q4  a)			All 26 participants said yes


			b)			Yes: 21  ; No: 4


			c)			Yes: 21  ; No: 4


			d) Yes : 17 ; No: 7


			Q5:


			Q6


			Q7 - comments


			Q8: Vetting requests for ammonia


			Q9: Request repeats for ammonia


			Q10


			A)   24 repsonders participate in WEQAS, 2 in NEQAS


			b)   23 responders provide reference ranges


						13 - age-related


						11 - non-age related


			c)
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Q7: Does your laboratory vet requests for lactate/pyruvate ratio? 

Q8: If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.



		 Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L

		 Discussed with clinician - IEM, investigation of lactic acidosis ? mitochondrial disorders

		 Ensuring that the samples are taken correctly. Paediatric metabolic clinicians, requests coming from other clinicians/department will be discussed with the clinician to ensure that the request is appropriate. Requests would generally not be approved for adult patients









Section 4: NEFA/BOHB/Acetoacetate

Q1: Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?

1 lab sends NEFA and BOHB to 2 different labs, 1 lab does BOHB in-house, but sends NEFA/Acec away	



*

NB. 1 lab sends nefa and bohb to two different labs	

1 lab does BOHB in-house, but sends NEFA/Acec away	
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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Q2: Which specimen type(s) does you laboratory accept for these analytes?

		Other: PCA-precipitated whole blood extracts

		NEFA: serum or FO, BOHB: serum or EDTA  ?
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Section 1


			Q2.Does your hospital have any of the following?


			Q3. Is Point of Care testing of the following analytes is available in these departments?


			Devices


			Q4: Is your biochemistry department responsible for the following for POCT devices in your hospital


			Section 2: Glucose


			Q1: Which specimen type(s) does you laboratory accept for analysis of glucose?


			Q2: For the transport/receipt of glucose samples, do you specify


			Q3: Assessing haemolysis on glucose samples


			Q4:  telephone abnormal glucose results? If so, please give your phoning limits


			Majority chose < 2.5 mmol/L and > 25 mmol/L


			Some said > 20 mmol/L


			Some specified different limits for known diabetics: <2.0 & > 30


			Some specified lower ranges for paed, < 18yrs old: >15mmol/L


			5 labs used < 2.0 mmol/L


			Section 3: Lactate & Pyruvate


			Q1: Does your laboratory offer Lactate/Pyruvate ratio analysis?


			Q2: Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate


			Q2: Comments


			Q3: descriptive


			Q4:  transport/receipt of plasma/CSF lactate and lac/pyr ratio samples


			Q4 comments


			Q5: EQA schemes for lactate and/or pyruvate assays, if performed in-house


			Q6. Assaying plasma/CSF lactate and/or lactate/pyruvate ratio in-house


			Q7: Does your laboratory vet requests for lactate/pyruvate ratio?


			Q8: descripive


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			Q1


			Q3:specimen type(s) does you laboratory accept for these analytes?


			Q3


			Q4


			Q5


			Q6: Vetting requests


			Section 5


			Ammonia


			Q1:Does your laboratory offer ammonia analysis?


						All 26 respondants labs offer ammonia in-house


						List different platforms


			Q2: Specimen type(s) does you laboratory accept for analysis of ammonia


			Q3: Check ammonia tubes


			Q4  a)			All 26 participants said yes


			b)			Yes: 21  ; No: 4


			c)			Yes: 21  ; No: 4


			d) Yes : 17 ; No: 7


			Q5:


			Q6


			Q7 - comments


			Q8: Vetting requests for ammonia


			Q9: Request repeats for ammonia


			Q10


			A)   24 repsonders participate in WEQAS, 2 in NEQAS


			b)   23 responders provide reference ranges


						13 - age-related


						11 - non-age related


			c)
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			Abbott Xceed Pro meter
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			IL-GEM 4000 Blood gas
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			Cobas 221 Blood gas


			GEM Premier 4000


			IL-GEM 4000 blood gas


			Nova StatStrip


			Radiometer 700
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			Siemens rapidlab 800 Blood Gas





No. of users


POC Lactate


2


3


3


1


1


9


2


2


1


2


1





			Abbott Optium Xceed Meter


			Abbott Xceed Pro


			Nova StatStrip


			Roche Performa





No. of users


POC Ketones


5


7


3


1





			the provision of POCT devices			the provision of POCT devices


			the evaluation of POCT devices			the evaluation of POCT devices


			the management of internal quality control of POCT devices			the management of internal quality control of POCT devices


			the management of external quality assurance of POCT devices			the management of external quality assurance of POCT devices


			the Chemical Pathology Accreditation of POCT devices			the Chemical Pathology Accreditation of POCT devices





Lactate


Blood Ketones


No. of participants


19


14


21


14


15


10


22


11


17


10





			Fluoride/oxalate


			Lithium Heparin plasma


			Serum


			Urine


			CSF Fluoride/oxalate


			CSF Plain tube





No. of participants


26


1


7


8


25


11





			samples must be received within a certain time			samples must be received within a certain time


			samples must be centrifuged within a certain time			samples must be centrifuged within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)





Yes


No


No. of participants


Transport/Receipt of Glucose samples


8


19


4


22


0


26


2


0





			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at certain haemolysis level			withold numerical result at certain haemolysis level





Yes


No


No. of participants


Assessment of Haemolysis on Glucose samples


23


3


7


15


4


15


22


4





			In-house			In-house


			Sent to a referral laboratory			Sent to a referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?





Yes


No


No. of participants


1


25


21


5


19


0





			Fluoride/oxalate			Fluoride/oxalate


			Lithium Heparin plasma			Lithium Heparin plasma


			EDTA plasma			EDTA plasma


			Whole blood			Whole blood


			Serum			Serum


			CSF Fluoride/oxalate			CSF Fluoride/oxalate


			CSF Plain			CSF Plain





Plasma/CSF lactate


Lac/Pyr ratio


No. of participants


23


0


3


8


1


0


2


8


0


0


23


1


10


6





			samples must be received within a certain time			samples must be received within a certain time


			samples must be centrifuged within a certain time			samples must be centrifuged within a certain time


			samples must be analysed within a certain time			samples must be analysed within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)





Plasma/CSF Lactate


Lac/Pyr ratio


No. of participants


14


12


12


11


5


2


2


11


1


5





			WEQAS			WEQAS			WEQAS			WEQAS


			ERNDIM			ERNDIM			ERNDIM			ERNDIM


			NEQAS			NEQAS			NEQAS			NEQAS


			Other (RIQAS)			Other (RIQAS)			Other (RIQAS)			Other (RIQAS)


			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme





Blood Lactate


Plasma Lactate


Blood Pyruvate


CSF Lactate


No. of users


EQA Schemes for Lactate and Pyruvate assays


12


1


2


1


4


1


1


0


2


15


0


2


1


7


1


1





			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a lactate/pyruvate ratio			calculate a lactate/pyruvate ratio





Lactate (plasma/CSF)


Lac/Pyr ratio


No. of users


16


2


6


2


1





			yes


			no





20


3





			In-house			In-house			In-house


			Send to referral laboratory			Send to referral laboratory			Send to referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?			Are the requests vetted before sending?





NEFA


BOHB


Acetoacetate


No. of participants


2


4


1


23


21


15


17


16


9





			Lithium Heparin plasma			Lithium Heparin plasma			Lithium Heparin plasma


			Fluoride-oxalate plasma			Fluoride-oxalate plasma			Fluoride-oxalate plasma


			Serum			Serum			Serum


			Whole blood			Whole blood			Whole blood


			EDTA plasma			EDTA plasma			EDTA plasma


			Other			Other			Other





NEFA


BOHB


Acetoacetate


No. of users


20


20


5


3


2


0


4


7


0


0


0


5


0


1


0


0


0


3





			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a BOHB/NEFA ratio			calculate a BOHB/NEFA ratio


			calculate a BOHB/Acetoacetate ratio			calculate a BOHB/Acetoacetate ratio





NEFA


BOHB


No. of users


3


4


18


17


0


0


0


0





			NEFA only			NEFA only


			BOHB only			BOHB only


			Always both			Always both


			Only what the clinician requests			Only what the clinician requests





YES


NO


No. of users


NEFA/BOHB referrals


2


4


2


3


8


1


13


0





			Lithium Heparin blood/plasma			Lithium Heparin blood/plasma


			EDTA blood/plasma			EDTA blood/plasma


			Serum			Serum


			Other			Other





Yes


No


Sample types for ammonia


16


5


16


3


0


10


2





			Yes


			No





8


18





			8			1			5			1			6			2





Immediately/ASAP


< 10 mins


< 15 mins


<20 mins


< 30 mins


< 1hr


No. of responders


Samples must be received within a certain time





			9			2			2			5			1





Immediately/ASAP


< 10 mins


< 15 mins


< 30 mins


< 90 mins


No. of responders


Samples must be centrifuged within a certain time





			6			3			3			1			4			1





Immediately/ASAP


Immediately otherwise refrigerated


Immediately otherwise frozen


< 20 mins


< 30 mins


< 60 mins


No. of responders


Samples must be analysed within a certain time





			Yes


			No





17


7





			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at a certain haemolysis level			withold numerical result at a certain haemolysis level





Yes


No


No. of responses


Assessing haemolysis on ammonia samples


20


2


6


13


5


12


20


2





			5			4			1			1			6			1			1			2			4





Not phoned


All results phoned


All abnormals phoned


> 50umol/L


> 100 umol/L


> 200 umol/L


>250 umol/L


>550 umol/L


At DB discretion


No. of responses


Phoning limits for ammonia





			YES


			NO





6


19





			On every abnormal result (please state reference limits)			On every abnormal result (please state reference limits)


			When haemolysed or delayed in transit			When haemolysed or delayed in transit


			Other			Other


			Don’t request repeats, only run repeats on clinicians request			Don’t request repeats, only run repeats on clinicians request





Yes


No


No. of responses


Repeat ammonia requests


2


6


15


1


6


0


13


1





			lactate			lactate			lactate			lactate			lactate


			ketones			ketones			ketones			ketones			ketones





the provision of POCT devices


the evaluation of POCT devices


the management of internal quality control of POCT devices


the management of external quality assurance of POCT devices
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Q3: Please describe the specimen collection/ handling procedure for acetoacetate analysis

		Most quoted GOS procedure









Q3 Comments

		Alternative procedures	

		Separate and freeze samples within 1 hour of collection (?no mention of PCA)

		Sample reach lab <20mins of collection, plasma separated and frozen, sent to referral lab (no mention of PCA)









Q4: When reporting NEFA, BOHB or Acetoacetate results, do you

		 NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. 

		 Ratio: We take the ratio into consideration when interpreting the results, do not report the ratio

		 Requires paired glucose result
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


												Roche Integra:I			Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII						Menarini Ammonia CheckerII: II


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Section 1


			Q2.Does your hospital have any of the following?


			Q3. Is Point of Care testing of the following analytes is available in these departments?


			Devices


			Q4: Is your biochemistry department responsible for the following for POCT devices in your hospital


			Section 2: Glucose


			Q1: Which specimen type(s) does you laboratory accept for analysis of glucose?


			Q2: For the transport/receipt of glucose samples, do you specify


			Q3: Assessing haemolysis on glucose samples


			Q4:  telephone abnormal glucose results? If so, please give your phoning limits


			Majority chose < 2.5 mmol/L and > 25 mmol/L


			Some said > 20 mmol/L


			Some specified different limits for known diabetics: <2.0 & > 30


			Some specified lower ranges for paed, < 18yrs old: >15mmol/L


			5 labs used < 2.0 mmol/L


			Section 3: Lactate & Pyruvate


			Q1: Does your laboratory offer Lactate/Pyruvate ratio analysis?


			Q2: Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate


			Q2: Comments


			Q3: descriptive


			Q4:  transport/receipt of plasma/CSF lactate and lac/pyr ratio samples


			Q4 comments


			Q5: EQA schemes for lactate and/or pyruvate assays, if performed in-house


			Q6. Assaying plasma/CSF lactate and/or lactate/pyruvate ratio in-house


			Q7: Does your laboratory vet requests for lactate/pyruvate ratio?


			Q8: descripive


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			Q1


			Q3:specimen type(s) does you laboratory accept for these analytes?


			Q3


			Q4


			Q5


			Q6: Vetting requests


			Section 5


			Ammonia


			Q1:Does your laboratory offer ammonia analysis?


						All 26 respondants labs offer ammonia in-house


						List different platforms


			Q2: Specimen type(s) does you laboratory accept for analysis of ammonia


			Q3: Check ammonia tubes


			Q4  a)			All 26 participants said yes


			b)			Yes: 21  ; No: 4


			c)			Yes: 21  ; No: 4


			d) Yes : 17 ; No: 7


			Q5:


			Q6


			Q7 - comments


			Q8: Vetting requests for ammonia


			Q9: Request repeats for ammonia


			Q10


			A)   24 repsonders participate in WEQAS, 2 in NEQAS


			b)   23 responders provide reference ranges


						13 - age-related


						11 - non-age related


			c)
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			Abbott Xceed Pro meter


			AccuChek Inform2 meter


			Bayer Contour meter


			Hemacue meter


			IL-GEM 4000 Blood gas


			Medisense Optium Xceed meter
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No. of users


POC Glucose devices


7


3


2


3


4


3


2


1


2


4


1


1





			Cobas 221 Blood gas


			GEM Premier 4000


			IL-GEM 4000 blood gas


			Nova StatStrip


			Radiometer 700


			Radiometer ABL800


			Radiometer ABL90


			Roche Performa


			Siemens 1200  Blood gas


			Siemens Blood Gas RP500


			Siemens rapidlab 800 Blood Gas





No. of users


POC Lactate


2


3


3


1


1


9


2


2


1


2


1





			Abbott Optium Xceed Meter


			Abbott Xceed Pro


			Nova StatStrip


			Roche Performa





No. of users


POC Ketones


5


7


3


1





			the provision of POCT devices			the provision of POCT devices


			the evaluation of POCT devices			the evaluation of POCT devices


			the management of internal quality control of POCT devices			the management of internal quality control of POCT devices


			the management of external quality assurance of POCT devices			the management of external quality assurance of POCT devices


			the Chemical Pathology Accreditation of POCT devices			the Chemical Pathology Accreditation of POCT devices





Lactate


Blood Ketones


No. of participants


19


14


21


14


15


10


22


11


17


10





			Fluoride/oxalate


			Lithium Heparin plasma


			Serum


			Urine


			CSF Fluoride/oxalate


			CSF Plain tube





No. of participants


26


1


7


8


25


11





			samples must be received within a certain time			samples must be received within a certain time


			samples must be centrifuged within a certain time			samples must be centrifuged within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)





Yes


No


No. of participants


Transport/Receipt of Glucose samples


8


19


4


22


0


26


2


0





			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at certain haemolysis level			withold numerical result at certain haemolysis level





Yes


No


No. of participants


Assessment of Haemolysis on Glucose samples


23


3


7


15


4


15


22


4





			In-house			In-house


			Sent to a referral laboratory			Sent to a referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?





Yes


No


No. of participants


1


25


21


5


19


0





			Fluoride/oxalate			Fluoride/oxalate


			Lithium Heparin plasma			Lithium Heparin plasma


			EDTA plasma			EDTA plasma


			Whole blood			Whole blood


			Serum			Serum


			CSF Fluoride/oxalate			CSF Fluoride/oxalate


			CSF Plain			CSF Plain





Plasma/CSF lactate


Lac/Pyr ratio


No. of participants


23


0


3


8


1


0


2


8


0


0


23


1


10


6





			samples must be received within a certain time			samples must be received within a certain time


			samples must be centrifuged within a certain time			samples must be centrifuged within a certain time


			samples must be analysed within a certain time			samples must be analysed within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)





Plasma/CSF Lactate


Lac/Pyr ratio


No. of participants


14


12


12


11


5


2


2


11


1


5





			WEQAS			WEQAS			WEQAS			WEQAS


			ERNDIM			ERNDIM			ERNDIM			ERNDIM


			NEQAS			NEQAS			NEQAS			NEQAS


			Other (RIQAS)			Other (RIQAS)			Other (RIQAS)			Other (RIQAS)


			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme





Blood Lactate


Plasma Lactate


Blood Pyruvate


CSF Lactate


No. of users


EQA Schemes for Lactate and Pyruvate assays


12


1


2


1


4


1


1


0


2


15


0


2


1


7


1


1





			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a lactate/pyruvate ratio			calculate a lactate/pyruvate ratio





Lactate (plasma/CSF)


Lac/Pyr ratio


No. of users


16


2


6


2


1





			yes


			no





20


3





			In-house			In-house			In-house


			Send to referral laboratory			Send to referral laboratory			Send to referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?			Are the requests vetted before sending?





NEFA


BOHB


Acetoacetate


No. of participants


2


4


1


23


21


15


17


16


9





			Lithium Heparin plasma			Lithium Heparin plasma			Lithium Heparin plasma


			Fluoride-oxalate plasma			Fluoride-oxalate plasma			Fluoride-oxalate plasma


			Serum			Serum			Serum


			Whole blood			Whole blood			Whole blood


			EDTA plasma			EDTA plasma			EDTA plasma


			Other			Other			Other





NEFA


BOHB


Acetoacetate


No. of users


20


20


5


3


2


0


4


7


0


0


0


5


0


1


0


0


0


3





			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a BOHB/NEFA ratio			calculate a BOHB/NEFA ratio


			calculate a BOHB/Acetoacetate ratio			calculate a BOHB/Acetoacetate ratio





NEFA


BOHB


No. of users


3


4


18


17


0


0


0


0





			NEFA only			NEFA only


			BOHB only			BOHB only


			Always both			Always both


			Only what the clinician requests			Only what the clinician requests





YES


NO


No. of users


2


4


2


3


8


1


13


0





			Lithium Heparin blood/plasma			Lithium Heparin blood/plasma


			EDTA blood/plasma			EDTA blood/plasma


			Serum			Serum


			Other			Other





Yes


No


Sample types for ammonia


16


5


16


3


0


10


2





			Yes


			No





8


18





			8			1			5			1			6			2





Immediately/ASAP


< 10 mins


< 15 mins


<20 mins


< 30 mins


< 1hr


No. of responders


Samples must be received within a certain time





			9			2			2			5			1





Immediately/ASAP


< 10 mins


< 15 mins


< 30 mins


< 90 mins


No. of responders


Samples must be centrifuged within a certain time





			6			3			3			1			4			1





Immediately/ASAP


Immediately otherwise refrigerated


Immediately otherwise frozen


< 20 mins


< 30 mins


< 60 mins


No. of responders


Samples must be analysed within a certain time





			Yes


			No





17


7





			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at a certain haemolysis level			withold numerical result at a certain haemolysis level





Yes


No


No. of responses


Assessing haemolysis on ammonia samples


20


2


6


13


5


12


20


2





			5			4			1			1			6			1			1			2			4





Not phoned


All results phoned


All abnormals phoned


> 50umol/L


> 100 umol/L


> 200 umol/L


>250 umol/L


>550 umol/L


At DB discretion


No. of responses


Phoning limits for ammonia





			YES


			NO





6


19





			On every abnormal result (please state reference limits)			On every abnormal result (please state reference limits)


			When haemolysed or delayed in transit			When haemolysed or delayed in transit


			Other			Other


			Don’t request repeats, only run repeats on clinicians request			Don’t request repeats, only run repeats on clinicians request





Yes


No


No. of responses


Repeat ammonia requests


2


6


15


1


6


0


13


1





			lactate			lactate			lactate			lactate			lactate


			ketones			ketones			ketones			ketones			ketones





the provision of POCT devices


the evaluation of POCT devices


the management of internal quality control of POCT devices


the management of external quality assurance of POCT devices


the Chemical Pathology Accreditation of POCT devices


No. of responses


Biochemistry Dept responsibilities


19


21


15


22


17


14


14


10


11


10









Q6: If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.

Perform

		If a paired glucose result is available (we automatically request a glucose)

		Perform if there is a paired glucose sample and the patient is hypoglycaemic.

		Case by case basis, suspected metabolic defect.

		Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all request



Reject

		No glucose sample. Will always discuss paed rejections with requesting clinician

		No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)

		 if sample collection requirements are not met and/or repeat request without clinical justification

		Not as routine testing for suspected diabetic patients

		No relevant clinical info









Section 5: Ammonia

		Q1: Does your laboratory offer ammonia analysis?

		All 26 respondents labs offer ammonia in-house





		Variety platforms

		Arkray Pocketchem

		Beckman DxC Analyser

		Abbott Architect

		Raichem method

		Roche, Cobas/Integra (enzymatic)

		Siemens Advia 2400 GLDH method

		Menarini Ammonia Checker

		Ortho Vitros (dry slide)









Q2: Which specimen type(s) does your laboratory accept for analysis of ammonia?

Other: Whole blood, Frozen plasma (EDTA or LiHep) samples received from external hospitals





Chart26


			Lithium Heparin blood/plasma			Lithium Heparin blood/plasma


			EDTA blood/plasma			EDTA blood/plasma


			Serum			Serum


			Other			Other





Yes


No


16


5


16


3


0


10


2
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


															Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Roche Integra:I


															Menarini Ammonia CheckerII: II


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Section 1


			Q2.Does your hospital have any of the following?


			Q3. Is Point of Care testing of the following analytes is available in these departments?


			Devices


			Q4: Is your biochemistry department responsible for the following for POCT devices in your hospital


			Section 2: Glucose


			Q1: Which specimen type(s) does you laboratory accept for analysis of glucose?


			Q2: For the transport/receipt of glucose samples, do you specify


			Q3: Assessing haemolysis on glucose samples


			Q4:  telephone abnormal glucose results? If so, please give your phoning limits


			Majority chose < 2.5 mmol/L and > 25 mmol/L


			Some said > 20 mmol/L


			Some specified different limits for known diabetics: <2.0 & > 30
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			Q7 - comments
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Q3: Do you regularly check blank sample tubes for ammonia contamination?

		We initially checked the sample tube when we introduced the tube type (Sarstedt)
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		Each specimen must be accompanied by an empty specimen tube of the same lot number
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


															Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Roche Integra:I


															Menarini Ammonia CheckerII: II


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme





Blood Lactate


Plasma Lactate


Blood Pyruvate


CSF Lactate


No. of users


EQA Schemes for Lactate and Pyruvate assays


12


1


2


1


4


1


1


0


2


15


0


2


1


7


1


1





			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a lactate/pyruvate ratio			calculate a lactate/pyruvate ratio





Lactate (plasma/CSF)


Lac/Pyr ratio


No. of users


16


2


6


2


1





			yes


			no





20


3





			In-house			In-house			In-house


			Send to referral laboratory			Send to referral laboratory			Send to referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?			Are the requests vetted before sending?





NEFA


BOHB


Acetoacetate


No. of participants


2


4


1
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17


16


9





			Lithium Heparin plasma			Lithium Heparin plasma			Lithium Heparin plasma


			Fluoride-oxalate plasma			Fluoride-oxalate plasma			Fluoride-oxalate plasma


			Serum			Serum			Serum


			Whole blood			Whole blood			Whole blood


			EDTA plasma			EDTA plasma			EDTA plasma


			Other			Other			Other





NEFA


BOHB


Acetoacetate


No. of users


20


20


5


3


2


0


4


7


0


0


0
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0


1


0


0


0
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			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a BOHB/NEFA ratio			calculate a BOHB/NEFA ratio


			calculate a BOHB/Acetoacetate ratio			calculate a BOHB/Acetoacetate ratio





NEFA


BOHB


No. of users


3


4


18


17


0


0


0


0





			NEFA only			NEFA only


			BOHB only			BOHB only


			Always both			Always both


			Only what the clinician requests			Only what the clinician requests





YES


NO


No. of users


2


4


2


3


8


1


13


0





			Lithium Heparin blood/plasma			Lithium Heparin blood/plasma


			EDTA blood/plasma			EDTA blood/plasma


			Serum			Serum


			Other			Other





Yes


No


16


5


16


3


0


10


2





			Yes


			No





8


18
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Immediately/ASAP


< 10 mins


< 15 mins


<20 mins


< 30 mins


< 1hr


No. of responders


Samples must be received within a certain time





			9			2			2			5			1





Immediately/ASAP


< 10 mins


< 15 mins


< 30 mins


< 90 mins


No. of responders


Samples must be centrifuged within a certain time





			6			3			3			1			4			1





Immediately/ASAP


Immediately otherwise refrigerated


Immediately otherwise frozen


< 20 mins


< 30 mins


< 60 mins


No. of responders


Samples must be analysed within a certain time





			Yes


			No
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7





			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at a certain haemolysis level			withold numerical result at a certain haemolysis level





Yes


No


No. of responses


Assessing haemolysis on ammonia samples


20


2


6


13


5


12


20


2





			5			4			1			1			6			1			1			2			4





Not phoned


All results phoned


All abnormals phoned


> 50umol/L


> 100 umol/L


> 200 umol/L


>250 umol/L


>550 umol/L


At DB discretion


No. of responses


Phoning limits for ammonia





			YES


			NO





6


19





			On every abnormal result (please state reference limits)			On every abnormal result (please state reference limits)


			When haemolysed or delayed in transit			When haemolysed or delayed in transit


			Other			Other


			Don’t request repeats, only run repeats on clinicians request			Don’t request repeats, only run repeats on clinicians request





Yes


No


No. of responses


Repeat ammonia requests


2


6


15


1


6


0


13


1





			lactate			lactate			lactate			lactate			lactate


			ketones			ketones			ketones			ketones			ketones





the provision of POCT devices


the evaluation of POCT devices


the management of internal quality control of POCT devices


the management of external quality assurance of POCT devices


the Chemical Pathology Accreditation of POCT devices


No. of responses


Biochemistry Dept responsibilities


19


21


15


22


17


14


14


10


11


10









Q4: For plasma ammonia analysis, do you specify 

All 26 responders said yes
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Immediately/ASAP


< 10 mins


< 15 mins


<20 mins


< 30 mins


< 1hr


No. of responders


Samples must be received within a certain time
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


															Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Roche Integra:I


															Menarini Ammonia CheckerII: II


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Section 1


			Q2.Does your hospital have any of the following?


			Q3. Is Point of Care testing of the following analytes is available in these departments?


			Devices


			Q4: Is your biochemistry department responsible for the following for POCT devices in your hospital


			Section 2: Glucose


			Q1: Which specimen type(s) does you laboratory accept for analysis of glucose?


			Q2: For the transport/receipt of glucose samples, do you specify


			Q3: Assessing haemolysis on glucose samples


			Q4:  telephone abnormal glucose results? If so, please give your phoning limits


			Majority chose < 2.5 mmol/L and > 25 mmol/L


			Some said > 20 mmol/L


			Some specified different limits for known diabetics: <2.0 & > 30


			Some specified lower ranges for paed, < 18yrs old: >15mmol/L


			5 labs used < 2.0 mmol/L


			Section 3: Lactate & Pyruvate


			Q1: Does your laboratory offer Lactate/Pyruvate ratio analysis?


			Q2: Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate


			Q2: Comments


			Q3: descriptive


			Q4:  transport/receipt of plasma/CSF lactate and lac/pyr ratio samples


			Q4 comments


			Q5: EQA schemes for lactate and/or pyruvate assays, if performed in-house


			Q6. Assaying plasma/CSF lactate and/or lactate/pyruvate ratio in-house


			Q7: Does your laboratory vet requests for lactate/pyruvate ratio?


			Q8: descripive


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			Q1


			Q3:specimen type(s) does you laboratory accept for these analytes?


			Q3


			Q4


			Q5


			Q6: Vetting requests


			Section 5


			Ammonia


			Q1:Does your laboratory offer ammonia analysis?


						All 26 respondants labs offer ammonia in-house


						List different platforms


			Q2: Specimen type(s) does you laboratory accept for analysis of ammonia


			Q3: Check ammonia tubes


			Q4  a)			All 26 participants said yes


			b)			Yes: 21  ; No: 4


			c)			Yes: 21  ; No: 4


			d) Yes : 17 ; No: 7


			Q5:


			Q6


			Q7 - comments


			Q8: Vetting requests for ammonia


			Q9: Request repeats for ammonia


			Q10


			A)   24 repsonders participate in WEQAS, 2 in NEQAS


			b)   23 responders provide reference ranges


						13 - age-related


						11 - non-age related


			c)
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


															Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Roche Integra:I


															Menarini Ammonia CheckerII: II


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


															Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Roche Integra:I


															Menarini Ammonia CheckerII: II


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Q2.Does your hospital have any of the following?


			Q3. Is Point of Care testing of the following analytes is available in these departments?
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			Q4: Is your biochemistry department responsible for the following for POCT devices in your hospital


			Section 2: Glucose


			Q1: Which specimen type(s) does you laboratory accept for analysis of glucose?


			Q2: For the transport/receipt of glucose samples, do you specify


			Q3: Assessing haemolysis on glucose samples


			Q4:  telephone abnormal glucose results? If so, please give your phoning limits


			Majority chose < 2.5 mmol/L and > 25 mmol/L


			Some said > 20 mmol/L


			Some specified different limits for known diabetics: <2.0 & > 30


			Some specified lower ranges for paed, < 18yrs old: >15mmol/L


			5 labs used < 2.0 mmol/L
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			Section 5
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			Q1:Does your laboratory offer ammonia analysis?


						All 26 respondants labs offer ammonia in-house


						List different platforms


			Q2: Specimen type(s) does you laboratory accept for analysis of ammonia


			Q3: Check ammonia tubes


			Q4  a)			All 26 participants said yes
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			Q5:
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			Intensive Care wards			Intensive Care wards			Intensive Care wards			Intensive Care wards


			Accident & Emergency			Accident & Emergency			Accident & Emergency			Accident & Emergency


			Other (please specify)			Other (please specify)			Other (please specify)			Other (please specify)





Ammonia


Blood Ketones


Lactate


Glucose


No. of participants


0


13


15


26


0


1


15


25


0


5


25


25


0


9


22


24


3


1





			Abbott Xceed Pro meter


			AccuChek Inform2 meter


			Bayer Contour meter


			Hemacue meter


			IL-GEM 4000 Blood gas


			Medisense Optium Xceed meter


			Nova StatStrip meter


			Roche B221 Blood gas


			Roche Inform meter


			Roche Performa meter


			Siemens 1200 Blood Gas


			Siemens RP500 Blood gas





No. of users


POC Glucose devices


7


3


2


3


4


3


2


1


2


4


1


1





			Cobas 221 Blood gas


			GEM Premier 4000


			IL-GEM 4000 blood gas


			Nova StatStrip


			Radiometer 700


			Radiometer ABL800


			Radiometer ABL90


			Roche Performa


			Siemens 1200  Blood gas


			Siemens Blood Gas RP500


			Siemens rapidlab 800 Blood Gas





No. of users


POC Lactate


2


3


3


1


1


9


2


2


1


2


1





			Abbott Optium Xceed Meter


			Abbott Xceed Pro


			Nova StatStrip


			Roche Performa





No. of users


POC Ketones


5


7


3


1





			the provision of POCT devices			the provision of POCT devices


			the evaluation of POCT devices			the evaluation of POCT devices


			the management of internal quality control of POCT devices			the management of internal quality control of POCT devices


			the management of external quality assurance of POCT devices			the management of external quality assurance of POCT devices


			the Chemical Pathology Accreditation of POCT devices			the Chemical Pathology Accreditation of POCT devices





Lactate


Blood Ketones


No. of participants


19


14


21


14


15


10


22


11


17


10





			Fluoride/oxalate


			Lithium Heparin plasma


			Serum


			Urine


			CSF Fluoride/oxalate


			CSF Plain tube





No. of participants


26


1


7


8


25


11





			samples must be received within a certain time			samples must be received within a certain time


			samples must be centrifuged within a certain time			samples must be centrifuged within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)





Yes


No


No. of participants


8


19


4


22


0


26


2


0





			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at certain haemolysis level			withold numerical result at certain haemolysis level





Yes


No


No. of participants


23


3


7


15


4


15


22


4





			In-house			In-house


			Sent to a referral laboratory			Sent to a referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?





Yes


No


No. of participants


1


25


21


5


19


0





			Fluoride/oxalate			Fluoride/oxalate


			Lithium Heparin plasma			Lithium Heparin plasma


			EDTA plasma			EDTA plasma


			Whole blood			Whole blood


			Serum			Serum


			CSF Fluoride/oxalate			CSF Fluoride/oxalate


			CSF Plain			CSF Plain





Plasma/CSF lactate


Lac/Pyr ratio


No. of participants


23


0


3


8


1


0


2


8


0


0


23


1


10


6





			samples must be received within a certain time			samples must be received within a certain time


			samples must be centrifuged within a certain time			samples must be centrifuged within a certain time


			samples must be analysed within a certain time			samples must be analysed within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)





Plasma/CSF Lactate


Lac/Pyr ratio


No. of participants


14


12


12


11


5


2


2


11


1


5





			WEQAS			WEQAS			WEQAS			WEQAS


			ERNDIM			ERNDIM			ERNDIM			ERNDIM


			NEQAS			NEQAS			NEQAS			NEQAS


			Other (RIQAS)			Other (RIQAS)			Other (RIQAS)			Other (RIQAS)


			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme





Blood Lactate


Plasma Lactate


Blood Pyruvate


CSF Lactate


No. of users


EQA Schemes for Lactate and Pyruvate assays


12


1


2


1


4


1


1


0


2


15


0


2


1


7


1


1





			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a lactate/pyruvate ratio			calculate a lactate/pyruvate ratio





Lactate (plasma/CSF)


Lac/Pyr ratio


No. of users


16


2


6


2


1





			yes


			no





20


3





			In-house			In-house			In-house


			Send to referral laboratory			Send to referral laboratory			Send to referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?			Are the requests vetted before sending?





NEFA


BOHB


Acetoacetate


No. of participants


2


4


1


23


21


15


17


16


9





			Lithium Heparin plasma			Lithium Heparin plasma			Lithium Heparin plasma


			Fluoride-oxalate plasma			Fluoride-oxalate plasma			Fluoride-oxalate plasma


			Serum			Serum			Serum


			Whole blood			Whole blood			Whole blood


			EDTA plasma			EDTA plasma			EDTA plasma


			Other			Other			Other





NEFA


BOHB


Acetoacetate


No. of users


20


20


5


3


2


0


4


7


0


0


0


5


0


1


0


0


0


3





			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a BOHB/NEFA ratio			calculate a BOHB/NEFA ratio


			calculate a BOHB/Acetoacetate ratio			calculate a BOHB/Acetoacetate ratio





NEFA


BOHB


No. of users


3


4


18


17


0


0


0


0





			NEFA only			NEFA only


			BOHB only			BOHB only


			Always both			Always both


			Only what the clinician requests			Only what the clinician requests





YES


NO


No. of users


2


4


2


3


8


1


13


0





			Lithium Heparin blood/plasma			Lithium Heparin blood/plasma


			EDTA blood/plasma			EDTA blood/plasma


			Serum			Serum


			Other			Other





Yes


No


16


5


16


3


0


10


2





			Yes


			No





8


18





			8			1			5			1			6			2





Immediately/ASAP


< 10 mins


< 15 mins


<20 mins


< 30 mins


< 1hr


No. of responders


Samples must be received within a certain time





			9			2			2			5			1





Immediately/ASAP


< 10 mins


< 15 mins


< 30 mins


< 90 mins


No. of responders


Samples must be centrifuged within a certain time





			6			3			3			1			4			1





Immediately/ASAP


Immediately otherwise refrigerated


Immediately otherwise frozen


< 20 mins


< 30 mins


< 60 mins


No. of responders


Samples must be analysed within a certain time





			Yes


			No





17


7





			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at a certain haemolysis level			withold numerical result at a certain haemolysis level





Yes


No


No. of responses


20


2


6


13


5


12


20


2





			5			4			1			1			6			1			1			2			4





Not phoned


All results phoned


All abnormals phoned


> 50umol/L


> 100 umol/L


> 200 umol/L


>250 umol/L


>550 umol/L


At DB discretion


No. of responses





			YES


			NO





6


19





			On every abnormal result (please state reference limits)			On every abnormal result (please state reference limits)


			When haemolysed or delayed in transit			When haemolysed or delayed in transit


			Other			Other


			Don’t request repeats, only run repeats on clinicians request			Don’t request repeats, only run repeats on clinicians request





Yes


No


No. of responses


Repeat ammonia requests


2


6


15


1


6


0


13


1





			lactate			lactate			lactate			lactate			lactate


			ketones			ketones			ketones			ketones			ketones





the provision of POCT devices


the evaluation of POCT devices


the management of internal quality control of POCT devices


the management of external quality assurance of POCT devices


the Chemical Pathology Accreditation of POCT devices


No. of responses


Biochemistry Dept responsibilities


19


21


15


22


17


14


14


10


11


10









d) samples must be received on ice

		Ops manual states analysis done at RT

		Risk of haemolysis if on ice







		lab notified to ensure analyser is ready







Chart31


			Yes


			No





17


7
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


															Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Roche Integra:I


															Menarini Ammonia CheckerII: II


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/








Sheet3


			


			Section 1


			Q2.Does your hospital have any of the following?


			Q3. Is Point of Care testing of the following analytes is available in these departments?


			Devices


			Q4: Is your biochemistry department responsible for the following for POCT devices in your hospital


			Section 2: Glucose


			Q1: Which specimen type(s) does you laboratory accept for analysis of glucose?


			Q2: For the transport/receipt of glucose samples, do you specify


			Q3: Assessing haemolysis on glucose samples


			Q4:  telephone abnormal glucose results? If so, please give your phoning limits


			Majority chose < 2.5 mmol/L and > 25 mmol/L


			Some said > 20 mmol/L


			Some specified different limits for known diabetics: <2.0 & > 30


			Some specified lower ranges for paed, < 18yrs old: >15mmol/L
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			Q1: Does your laboratory offer Lactate/Pyruvate ratio analysis?
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


															Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Roche Integra:I


															Menarini Ammonia CheckerII: II


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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12


1


2


1


4


1


1


0


2


15


0


2


1


7


1


1





			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a lactate/pyruvate ratio			calculate a lactate/pyruvate ratio





Lactate (plasma/CSF)


Lac/Pyr ratio


No. of users


16


2


6


2


1





			yes


			no





20


3





			In-house			In-house			In-house


			Send to referral laboratory			Send to referral laboratory			Send to referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?			Are the requests vetted before sending?





NEFA


BOHB


Acetoacetate


No. of participants


2


4


1


23


21


15


17


16


9





			Lithium Heparin plasma			Lithium Heparin plasma			Lithium Heparin plasma


			Fluoride-oxalate plasma			Fluoride-oxalate plasma			Fluoride-oxalate plasma


			Serum			Serum			Serum


			Whole blood			Whole blood			Whole blood


			EDTA plasma			EDTA plasma			EDTA plasma


			Other			Other			Other





NEFA


BOHB


Acetoacetate


No. of users


20


20


5


3


2


0


4


7


0


0


0


5


0


1


0


0


0


3





			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a BOHB/NEFA ratio			calculate a BOHB/NEFA ratio


			calculate a BOHB/Acetoacetate ratio			calculate a BOHB/Acetoacetate ratio





NEFA


BOHB


No. of users


3


4


18


17


0


0


0


0





			NEFA only			NEFA only


			BOHB only			BOHB only


			Always both			Always both


			Only what the clinician requests			Only what the clinician requests





YES


NO


No. of users


2


4


2


3


8


1


13


0





			Lithium Heparin blood/plasma			Lithium Heparin blood/plasma


			EDTA blood/plasma			EDTA blood/plasma


			Serum			Serum


			Other			Other





Yes


No


16


5


16


3


0


10


2





			Yes


			No





8


18





			8			1			5			1			6			2





Immediately/ASAP


< 10 mins


< 15 mins


<20 mins


< 30 mins


< 1hr


No. of responders


Samples must be received within a certain time





			9			2			2			5			1





Immediately/ASAP


< 10 mins


< 15 mins


< 30 mins


< 90 mins


No. of responders


Samples must be centrifuged within a certain time





			6			3			3			1			4			1





Immediately/ASAP


Immediately otherwise refrigerated


Immediately otherwise frozen


< 20 mins


< 30 mins


< 60 mins


No. of responders


Samples must be analysed within a certain time





			Yes


			No





17


7





			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at a certain haemolysis level			withold numerical result at a certain haemolysis level





Yes


No


No. of responses


20


2


6


13


5


12


20


2





			5			4			1			1			6			1			1			2			4





Not phoned


All results phoned


All abnormals phoned


> 50umol/L


> 100 umol/L


> 200 umol/L


>250 umol/L


>550 umol/L


At DB discretion


No. of responses


Phoning limits for ammonia





			YES


			NO





6


19





			On every abnormal result (please state reference limits)			On every abnormal result (please state reference limits)


			When haemolysed or delayed in transit			When haemolysed or delayed in transit


			Other			Other


			Don’t request repeats, only run repeats on clinicians request			Don’t request repeats, only run repeats on clinicians request





Yes


No


No. of responses


Repeat ammonia requests


2


6


15


1


6


0


13


1





			lactate			lactate			lactate			lactate			lactate


			ketones			ketones			ketones			ketones			ketones





the provision of POCT devices


the evaluation of POCT devices


the management of internal quality control of POCT devices


the management of external quality assurance of POCT devices


the Chemical Pathology Accreditation of POCT devices


No. of responses


Biochemistry Dept responsibilities


19


21


15


22


17


14


14


10


11


10









Q5 Comments

		Most labs use indices on autoanalyser

		2 labs visually inspected samples for haemolysis

		2 labs measure whole blood ammonia

		2 labs report with slight/moderate/ grossly haemolysed comments

		1 lab re-runs sample before withholding a result









Q6: Do you telephone abnormal results? If so, please give your phoning limits
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			5			4			1			1			6			1			1			2			4





Not phoned


All results phoned


All abnormals phoned


> 50umol/L


> 100 umol/L


> 200 umol/L


>250 umol/L


>550 umol/L


At DB discretion


No. of responses
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


															Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Roche Integra:I


															Menarini Ammonia CheckerII: II


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Section 1


			Q2.Does your hospital have any of the following?


			Q3. Is Point of Care testing of the following analytes is available in these departments?


			Devices


			Q4: Is your biochemistry department responsible for the following for POCT devices in your hospital


			Section 2: Glucose


			Q1: Which specimen type(s) does you laboratory accept for analysis of glucose?


			Q2: For the transport/receipt of glucose samples, do you specify


			Q3: Assessing haemolysis on glucose samples


			Q4:  telephone abnormal glucose results? If so, please give your phoning limits


			Majority chose < 2.5 mmol/L and > 25 mmol/L


			Some said > 20 mmol/L


			Some specified different limits for known diabetics: <2.0 & > 30


			Some specified lower ranges for paed, < 18yrs old: >15mmol/L


			5 labs used < 2.0 mmol/L


			Section 3: Lactate & Pyruvate


			Q1: Does your laboratory offer Lactate/Pyruvate ratio analysis?


			Q2: Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate


			Q2: Comments


			Q3: descriptive


			Q4:  transport/receipt of plasma/CSF lactate and lac/pyr ratio samples


			Q4 comments


			Q5: EQA schemes for lactate and/or pyruvate assays, if performed in-house


			Q6. Assaying plasma/CSF lactate and/or lactate/pyruvate ratio in-house


			Q7: Does your laboratory vet requests for lactate/pyruvate ratio?


			Q8: descripive


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			Q1


			Q3:specimen type(s) does you laboratory accept for these analytes?


			Q3


			Q4


			Q5


			Q6: Vetting requests


			Section 5


			Ammonia


			Q1:Does your laboratory offer ammonia analysis?


						All 26 respondants labs offer ammonia in-house


						List different platforms


			Q2: Specimen type(s) does you laboratory accept for analysis of ammonia


			Q3: Check ammonia tubes


			Q4  a)			All 26 participants said yes


			b)			Yes: 21  ; No: 4


			c)			Yes: 21  ; No: 4


			d) Yes : 17 ; No: 7


			Q5:


			Q6


			Q7 - comments


			Q8: Vetting requests for ammonia


			Q9: Request repeats for ammonia


			Q10


			A)   24 repsonders participate in WEQAS, 2 in NEQAS


			b)   23 responders provide reference ranges


						13 - age-related


						11 - non-age related


			c)
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			Abbott Xceed Pro meter


			AccuChek Inform2 meter


			Bayer Contour meter


			Hemacue meter


			IL-GEM 4000 Blood gas


			Medisense Optium Xceed meter


			Nova StatStrip meter


			Roche B221 Blood gas


			Roche Inform meter


			Roche Performa meter


			Siemens 1200 Blood Gas


			Siemens RP500 Blood gas
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POC Glucose devices
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			Cobas 221 Blood gas


			GEM Premier 4000


			IL-GEM 4000 blood gas


			Nova StatStrip


			Radiometer 700


			Radiometer ABL800


			Radiometer ABL90


			Roche Performa


			Siemens 1200  Blood gas


			Siemens Blood Gas RP500


			Siemens rapidlab 800 Blood Gas
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			Fluoride/oxalate


			Lithium Heparin plasma


			Serum


			Urine


			CSF Fluoride/oxalate


			CSF Plain tube
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			samples must be received within a certain time			samples must be received within a certain time


			samples must be centrifuged within a certain time			samples must be centrifuged within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)
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Transport/Receipt of Glucose samples


8
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			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at certain haemolysis level			withold numerical result at certain haemolysis level
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Assessment of Haemolysis on Glucose samples
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			In-house			In-house


			Sent to a referral laboratory			Sent to a referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?
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			Lithium Heparin plasma			Lithium Heparin plasma


			EDTA plasma			EDTA plasma


			Whole blood			Whole blood


			Serum			Serum


			CSF Fluoride/oxalate			CSF Fluoride/oxalate


			CSF Plain			CSF Plain





Plasma/CSF lactate


Lac/Pyr ratio
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23


0


3


8


1


0


2


8


0


0


23


1


10


6





			samples must be received within a certain time			samples must be received within a certain time


			samples must be centrifuged within a certain time			samples must be centrifuged within a certain time


			samples must be analysed within a certain time			samples must be analysed within a certain time


			samples must be received on ice			samples must be received on ice


			other (please specify)			other (please specify)





Plasma/CSF Lactate
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			WEQAS			WEQAS			WEQAS			WEQAS


			ERNDIM			ERNDIM			ERNDIM			ERNDIM


			NEQAS			NEQAS			NEQAS			NEQAS


			Other (RIQAS)			Other (RIQAS)			Other (RIQAS)			Other (RIQAS)


			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme			Do not participate in an EQA scheme
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			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a lactate/pyruvate ratio			calculate a lactate/pyruvate ratio
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			In-house			In-house			In-house


			Send to referral laboratory			Send to referral laboratory			Send to referral laboratory


			Are the requests vetted before sending?			Are the requests vetted before sending?			Are the requests vetted before sending?
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			Whole blood			Whole blood			Whole blood
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			provide reference ranges			provide reference ranges


			provide clinical interpretation			provide clinical interpretation


			calculate a BOHB/NEFA ratio			calculate a BOHB/NEFA ratio


			calculate a BOHB/Acetoacetate ratio			calculate a BOHB/Acetoacetate ratio
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			NEFA only			NEFA only


			BOHB only			BOHB only


			Always both			Always both


			Only what the clinician requests			Only what the clinician requests
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			Lithium Heparin blood/plasma			Lithium Heparin blood/plasma


			EDTA blood/plasma			EDTA blood/plasma


			Serum			Serum


			Other			Other
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Immediately/ASAP


< 10 mins


< 15 mins
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Samples must be received within a certain time
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Immediately/ASAP


< 10 mins


< 15 mins


< 30 mins


< 90 mins


No. of responders


Samples must be centrifuged within a certain time
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Immediately/ASAP


Immediately otherwise refrigerated


Immediately otherwise frozen
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Samples must be analysed within a certain time





			Yes


			No





17


7





			measure extent of haemolysis (visually or autoanalyser?)			measure extent of haemolysis (visually or autoanalyser?)


			report extent of haemolysis, i.e. slight/moderate/grossly			report extent of haemolysis, i.e. slight/moderate/grossly


			report with a comment on validity of result			report with a comment on validity of result


			withold numerical result at a certain haemolysis level			withold numerical result at a certain haemolysis level





Yes


No


No. of responses


20


2


6


13


5


12


20


2





			5			4			1			1			6			1			1			2			4





Not phoned


All results phoned
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			On every abnormal result (please state reference limits)			On every abnormal result (please state reference limits)


			When haemolysed or delayed in transit			When haemolysed or delayed in transit


			Other			Other


			Don’t request repeats, only run repeats on clinicians request			Don’t request repeats, only run repeats on clinicians request
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the provision of POCT devices


the evaluation of POCT devices


the management of internal quality control of POCT devices


the management of external quality assurance of POCT devices


the Chemical Pathology Accreditation of POCT devices


No. of responses


Biochemistry Dept responsibilities


19


21


15
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17


14


14


10
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10









If your laboratory offers plasma ammonia analysis in-house, when is it available? 

		Almost all labs stated 24:7 availability

		3 labs stated that the biochemist/on-call BMS must agree if out-of-hours

		1 lab states non-paed out-of-hours requests are vetted









Q8: Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?

		Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ?IMD or known urea cycle defect

		Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD

		Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. e.g. decompensated liver disease patients

		Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


															Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Roche Integra:I


															Menarini Ammonia CheckerII: II


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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the management of internal quality control of POCT devices


the management of external quality assurance of POCT devices


the Chemical Pathology Accreditation of POCT devices


No. of responses


Biochemistry Dept responsibilities


19


21


15


22


17


14


14


10


11


10









Q9: When does your laboratory request a repeat sample for ammonia analysis?
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			On every abnormal result (please state reference limits)			On every abnormal result (please state reference limits)


			When haemolysed or delayed in transit			When haemolysed or delayed in transit


			Other			Other


			Don’t request repeats, only run repeats on clinicians request			Don’t request repeats, only run repeats on clinicians request





Yes


No


No. of responses


Repeat ammonia requests


2


6


15


1


6


0


13


1
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			Intermediary Metabolism Audit																		Sept 2012


			Section 1


			1			Laboratory contact name and address (Optional)


			2			Does your hospital have any of the following?


									Yes			No


			a			Paediatric department


			b			Neonatal/Maternity unit


			c			Intensive Care wards


			d			Accident & Emergency


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose


			Analyser/Device:


			Lactate


			Analyser/Device:


			Blood Ketones


			Analyser/Device:


			Ammonia


			Analyser/Device:


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia


			a			the provision of POCT devices


			b			the evaluation of POCT devices


			c			the management of internal quality control of POCT devices


			d			the management of external quality assurance of POCT devices


			e			the Chemical Pathology Accreditation of POCT devices


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			Serum


			d			Urine


			e			CSF


			i			Fluoride/oxalate


			ii			Plain tube


			2			For the transport/receipt of glucose samples, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be received on ice


			d			other (please specify)


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at certain haemolysis level


						Comments


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


						Please give details


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No


			a			In-house


						(please specify method)


			b			Sent to a referral laboratory


			i			(please specify laboratory)


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Comments


			a			Fluoride/oxalate


			b			Lithium Heparin plasma


			c			EDTA plasma


			d			Whole blood


			e			Serum


			f			CSF


			i			Fluoride/oxalate


			ii			Plain


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS


			b			ERNDIM


			c			NEQAS


			d			Other scheme (please give details)


			e			Do not participate in an EQA scheme


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a lactate/pyruvate ratio


			7			Does your laboratory vet requests for lactate/pyruvate ratio?												(Please circle)			Yes   /    No


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform


						Reject


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma


			b			Fluoride-oxalate plasma


			c			Serum


			d			Whole blood


			e			EDTA plasma


			f			Other (please specify)


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


						e.g. acid precipitation, chilled tubes, on ice etc.


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			Please give details/comments


			a			provide reference ranges


			b			provide clinical interpretation


			c			calculate a BOHB/NEFA ratio


			d			calculate a BOHB/Acetoacetate ratio


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												Yes / No			Please give details/comments


			a			NEFA only


			b			BOHB only


			c			Always both


			d			Only what the clinician requests


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house


						please specify method


			b			Send to referral laboratory


			i			please specify laboratory


			ii			Are the requests vetted before sending?


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes / No			Comments


			a			Lithium Heparin blood/plasma


			b			EDTA blood/plasma


			c			Serum


			d			Other


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes / No			Comments


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time


			b			samples must be centrifuged within a certain time


			c			samples must be analysed within a certain time


			d			samples must be received on ice


			e			other (please specify)


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No


			a			measure extent of haemolysis (visually or autoanalyser?)


			b			report extent of haemolysis, i.e. slight/moderate/grossly


			c			report with a comment on validity of result


			d			withold numerical result at a certain haemolysis level


						Comments


			6			Do you telephone abnormal results? If so, please give your phoning limits


						Please give details


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


												Please give details/comments


			a			Normal laboratory hours only


			b			Out of hours e.g. weekends/nights


			c			POCT-only during out of hours


			d			Other (please specify)


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						Please give details


			9			When does your laboratory request a repeat sample for ammonia analysis?


															Please give details/comments


			a			On every abnormal result (please state reference limits)


			b			When haemolysed or delayed in transit


			c			Other


			d			Don’t request repeats, only run repeats on clinicians request


			10			If your laboratory offers plasma ammonia analysis in-house, do you


															Please give details/comments


			a			participate in an EQA scheme (please state)


			b			provide reference ranges


			i			do you provide age-related reference ranges?


			ii			please give source of reference ranges?


						The findings of this audit will be presented on 23rd November 2012. Further details to follow.


						Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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			RESULTS TALLY									Responses			26


			Section 1																		No. of responses


			2			Does your hospital have any of the following?															26 TOTAL


									Yes			No			YES			NO


			a			Paediatric department			IIII/IIII/IIII/IIII/IIII/I						26			0


			b			Neonatal/Maternity unit			IIII/IIII/IIII/IIII/IIII/			I			25			1


			c			Intensive Care wards			IIII/IIII/IIII/IIII/IIII/I						26			0


			d			Accident & Emergency			IIII/IIII/IIII/IIII/IIII			II			24			2


			3			Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments


									Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)																		Paediatric department			Neonatal/ Maternity unit			Intensive Care wards			Accident & Emergency			Other (please specify)


			Glucose						IIII/IIII/IIII/IIII/IIII/I			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII																		Glucose			26			25			25			24


			Lactate						IIII/IIII/IIII/			IIII/IIII/IIII/			IIII/IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/II			II			Respiratory ward: II												Lactate			15			15			25			22			1


			Blood Ketones						IIII/IIII/III			I			IIII/			IIII/IIII			III			OPD: I			Endo/Diabetic Centre: II									Blood Ketones			13			1			5			9			3


			Ammonia																																	Ammonia			0			0			0			0


						Devices


						Glucose			Lactate			Ketones			Ammonia


						Abbott Xceed Pro: IIII/II			Radiometer ABL800: IIII/IIII			Abbott Xceed Pro:IIII/II									POC Devices


						Radiometer Blood Gas Analyser: IIII/			Roche Performa: II			Roche Performa: I									Glucose						Lactate						Ketones


						Roche Performa: IIII			Siemens Blood Gas RP500: II			Nova StatStrip: III									Abbott Xceed Pro meter			7			Cobas 221 Blood gas			2			Abbott Optium Xceed Meter			5


						Hemacue:III			IL-GEM 4000 blood gas:III			Abbott Optium Xceed Meter: IIII/									AccuChek Inform2 meter			3			GEM Premier 4000			3			Abbott Xceed Pro			7


						Siemens Blood Gas RP500: I			Siemens rapidlab 800 Blood Gas: I			POCT test restricted to a diabetes specialist nurse									Bayer Contour meter			2			IL-GEM 4000 blood gas			3			Nova StatStrip			3


						Medisense Optium Xceed meter:III			Cobas 221 Blood gas:II												Hemacue meter			3			Nova StatStrip			1			Roche Performa			1


						Nova StatStrip: II			Nova StatStrip: I												IL-GEM 4000 Blood gas			4			Radiometer 700			1


						Roche b221 blood gas analyser			GEM Premier 4000:III												Medisense Optium Xceed meter			3			Radiometer ABL800			9


						GEM Premier 4000:IIII			Radiometer ABL90:II												Nova StatStrip meter			2			Radiometer ABL90			2


						AccuChek Inform 2:III			Siemens 1200  Blood gas: I												Roche B221 Blood gas			1			Roche Performa			2


						Roche Inform II meter: II			Radiometer 700: I												Roche Inform meter			2			Siemens 1200  Blood gas			1


						Siemens 1200  Blood gas: I															Roche Performa meter			4			Siemens Blood Gas RP500			2


						Bayer Contour: II															Siemens 1200 Blood Gas			1			Siemens rapidlab 800 Blood Gas			1


																					Siemens RP500 Blood gas			1


			4			For the POCT devices in your hospital, is your biochemistry department responsible for


						Please place a tick/cross in each box									Lactate			Blood Ketones			Ammonia			lactate			ketones


			a			the provision of POCT devices																		19			14


			b			the evaluation of POCT devices																		21			14


			c			the management of internal quality control of POCT devices																		15			10


			d			the management of external quality assurance of POCT devices																		22			11


			e			the Chemical Pathology Accreditation of POCT devices																		17			10


			ST.GEORGES			B-E, BUT NOT A FOR LACTATE


			QH:			On board QC but any failures are followed up by laboratory staff


			ichnt:C)			Onboard monitoring, retrospective review


			Kingston			Note that the answers given relate to the responsibilities of the POCT manager and NOT the Biochemistry Dept.  Althought the POCT manager resides and is supported by Biochemistry this is a Trust position.


			RSCH			POC Dept responsible


						Lab not responsible for any POC in trust: II


						1 lab did C) but not a,b,d,e


			Section 2


			Glucose


			1			Which specimen type(s) does you laboratory accept for analysis of glucose?


									Please tick all that apply			Comments


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/I			Epsom:From GPs. Eastbourne: Samples stored at 4°C overnight will be analysed																					FO			26


			b			Lithium Heparin plasma			I																								LH			1


			c			Serum			IIII/II			Epsom: IPs/OPs if spun <3hrs									GOS: LiHep/Ser and plain CSF if <30 mins of collection												S			7


			d			Urine			IIII/III			GSTS: Dipstick																					U			8


			e			CSF																											CSF FO			25


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/IIII/			St.M: With time-matched plasma glucose																					CSF Plain			11


			ii			CSF Plain tube			IIII/IIII/I			Epsom: Only if received promptly after lumbar puncture. RL: Reject if sign. blood stained. ICHNT: Not routine - may be available after discussion with duty biochemist. WESTSUSSEX: Prefer plain CSF as F/O dilutes sample. CUH: report plain CSF with comment


			2			For the transport/receipt of glucose samples, do you specify


															Yes						No			y			n


			a			samples must be received within a certain time									IIII/III						IIII/IIII/IIII/IIII			8			19


			b			samples must be centrifuged within a certain time									IIII						IIII/IIII/IIII/IIII/II			4			22


			c			samples must be received on ice															IIII/IIII/IIII/IIII/IIII/I			0			26


			d			other (please specify)									II									2			0


						Comments


			RB			Within 4 hrs			a) <1 hr for inpatients, and 2) <2hr						b) <90 mins:I						d) 2 labs: State time.  Fasting glucose: FAST from 22-00. Blood must be collected between 08-00 – 10-00


			East KEnt			<24hrs post venepuncture			<4 HRS:II


			KINGSTON			<24HRS			<1hr: I


			3			When assessing haemolysis on serum/plasma glucose samples, do you


															Yes (please specify in box below)						No			y			n


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/III						III			23			3


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/II						IIII/IIII/IIII/			7			15


			c			report with a comment on validity of result									IIII						IIII/IIII/IIII/			4			15


			d			withold numerical result at certain haemolysis level									IIII/IIII/IIII/IIII/II						IIII			22			4


						Comments															a)			b)						c)									d)


			Hillingdon			Using indices, we automatically withhold results at varying haemolysis levels															Autoanalyser:IIII/IIII/III			Sl/Mod/Gross: III						Phone & suggest repeat:i									Repeat first: I


			RB			Analyser indices															Visual:I			Only if gross:I						Only if gross:I									Not stated: IIII


			Epsom			Measure indices on analyser - but don’t do b-d															Not stated:II																		HI >1000 These rules are taken from the Roche Glucose HK reagent kit insert


			QH			Haemolysis is assessed visually - there is a grading system associated with a certain level of Hb g/L by comparison to a photo																																	Only if gross:II


			St.M			Autoanalyser indices


			GSTS			Withold glu result on HI>1000


			W.SSX			For plasma samples haemolysis is not asessed


			4			Do you telephone abnormal glucose results? If so, please give your phoning limits


			Hillingdon			Limits are loosely based on the RCPath out-of-hours limits. ANY >15 mmol/L (non known diabetics), ALL results >25 mmol/L, ALL results 2.6 mmol/L and below.


			RB			Glucose < 3.0mmol/L, >20mmol/L																					<2.6, >15						1


			Epsom			<2.5 or >20  mmol/L																					<2.5 mmol/L or >20/25 mmol/L						11


			RL			Yes. Results <2.5 and >25 mmol/l are phoned																					<3, > 20


			QH			glucose < 2.5 mmol/L and glucose > 25 mmol/L																					Different for known diabetics (>30)


			St.M																								>20


			GSTS			Yes, if <2.5 mmol/L or >25 mmol/L


			BARNET			Yes, if <2.5 mmol/L or >25 mmol/L


			Basildon			Glucose results are telephoned if 1) less than 2.5 mmol/L in inpatients only; 2) if glucose is greater than 20 mmol/L if not known DM patient and 3) if glucose is greater than 30 mmol/L if new and known DM patient.


			ICHNT


			EAST KENT


			Kingston			Results phoned if glucose is <2.0 mmol/L or > 25 mmol/L for blood glucose, no phoning limits for CSF


			Luton


			mIDeSSEX


			PA


			RSCH			All results < 2.5 mmol/L and > 20 mmol/L are phoned


			SOUTHEND			<2.5, >20 (in a non-diabetic), >25 (in a known diabetic)


			ST.GEORGES			Phoning limit: 20 mmol/L (Royal College Guidelines)


						No response: I


			W.SSX			>16.0 mmol/l <2.5mmol/l


			HASTING			If <2.5 or >25.0


			Eastbourne			If <2.5 or >25.0


						Adults/PAeds: <3.0 & >20 mmol/L; maternity unit:<2.5mmol/L


						OP/GP: <2.5 or >25.0mmol/L; IP: <2.5 or >30.0;


						<3.0, > 13 mmol/L


			Section 3


			Lactate/Pyruvate


			1			Does your laboratory offer Lactate/Pyruvate ratio analysis?


												Yes									No			Y			N


			a			In-house						I									IIII/IIII/IIII/IIII/IIII/			1			25


						(please specify method)


			b			Sent to a referral laboratory						IIII/IIII/IIII/IIII/I									IIII/			21			5


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/IIII												19			0


						Referral labs:


						GOSH			IIII/IIII/IIII/I			In house: Fluorescence spectroscopy, enzymatic (Cobas Bio)


						Neurometabolic Unit -National Hospital of Neurology			I


						St Thomas'			III


						Not stated


						2 labs does not offer LaPy at all


			2			Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?


									Please tick all that apply


									Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			Fluoride/oxalate			IIII/IIII/IIII/IIII/III						23			0


			b			Lithium Heparin plasma			III			IIII/III			3			8


			c			EDTA plasma			I						1			0


			d			Whole blood			II			IIII/III			2			8


			e			Serum									0			0


			f			CSF


			i			CSF Fluoride/oxalate			IIII/IIII/IIII/IIII/III			I			23			1


			ii			CSF Plain			IIII/IIII/			IIII/I			10			6


						Comments


			RB			Blood lactate on blood gas machines only. CSF lactate sent away


			RL			Plain CSF tubes reject if sign, bloodstained


			GSTS			Add PCA to CSF and F/O samples. Whole blood - issue PCA-containing tubes


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


			Kingston			A working perchloric acid solution is prepared and stored at 4 degrees for up to 6/12.  A BMS is arranged to be present when the child is to be bled or LP performed. Two LP4 tubes are prepared per patient each containing 500uL of perchloric acid solution


			Luton			Plasma/CSF Lactate:Whole blood in lithium heparin heparinised blood gas syringes to be received within 15min ideally, rejected if over 30min


			MidEssex			GOSH protocol for LaPy:IIII


			PA			Requests must be discussed with laboratory prior to collection. For each sample, 2 tubes are prepared each with 500 ul of ice cold 0.46 mol/L perchloric acid and kept cold at the bedside on an ice pack. Blood is collected into a lithium heparin tube or C


			southend			LiHep plasma for lactate AND plain CSF for both assays - transferred into PCA-containing tube


			Eastbourne			For plasma lactate: Prior notice to lab needed.  Must be without stasis and arrive in lab <1 hr of collection.


			CUH			Blood into LiHep tubes, CSF into plain tubes, then immediately transferred into ice-cold PCA, centrifuged and supernatant frozen.


						1:5 Blood:PCA (0.46M)


			3			Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses


			Hillingdon			Precipitation with perchloric acid, spin, freeze & separate, send frozen


			RB/Barnet			GOSH protocol: IIII/I


			RL			Transported immediately to  lab. On recepit, immediate precipitation with cold 0.8 percholic acid (equal volumes sample and acid). Mix and freeze until dispatch.


			QH			We perform this test quite infrequently so it is not cost effective for us to keep perchloric acid in house. In the past we have obtained tubes containing perchloric acid from GOS.


			St.M			Blood - Immediately after venepuncture ward staff must precipitate the sample by adding 1 mL of lithium heparin whole blood (blood gas syringe) to 5 mL ice cold 7% perchloric acid. Mix and send immediately to lab where the supernatant is deep frozen and d


			Basildon			CSF LaPY only: freeze immediately, send frozen (no mention of PCA addition)


			ICHNT			Chilled perchloric acid containing tubes by prior arrangement with the laboratory only


						East Kent: LAPY:PCA tube


			SOUTHEND			Perchloric acid tubes, tubes on Ice, transport by a member of lab staff on ICE, mixed, labelled and centrifuged within 15mins, supernanatent frozen at -20oC and sample sent to SAS lab frozen.


			GOS			Heparinised blood sent on ice to lab. 100 uL blood added to chilled 500 uL PCA, mixed, centrifuged and SN removed and frozen.


			4			For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify


															Plasma/CSF Lactate			Lac/Pyr ratio			Plasma/CSF Lactate			Lac/Pyr ratio


			a			samples must be received within a certain time									IIII/IIII/IIII			IIII/IIII/II			14			12


			b			samples must be centrifuged within a certain time									IIII/IIII/II			IIII/IIII/I			12			11


			c			samples must be analysed within a certain time									IIII/			II			5			2


			d			samples must be received on ice									II			IIII/IIII/I			2			11


			e			other (please specify)									I			IIII/			1			5


						Comments


			Hillingdon			Lac/Pyr ratio: A lab staff member goes to collect the sample using the above protocol and sample is sent to GOSH																		a) <30 mins: III			b) LaPY: <10 mins			c) <8 hrs			e) LaPy: Collected by lab staff - requires prior arrangement: IIII/I


			RB			Lactate on blood gas machines only. Lac/Pyr: Biochemist goes to ward to pipette directly into acid.																		<15 mins: II			<15 MINS						Perchloric acid ppt: I


			Epsom			No comments - ?dont specify a-d																		<8HRS


			RL			L/P samples immediately acid ppt on reciept


			St.M			Immediately, LAPY - lab needs prior warning. Plasma lactate must be spun <10mins. C: Immediately or frozen.


			GSTS&BARNET			Don’t specify a-d: III


			ICHNT			LaPy: Collected by lab staff - requires prior arrangement


			East KEnt			<24hrs post venepuncture


			Kingston			a&b) <15 mins, LAPY b) immediately e) Samples collected and immediately transferred into perchloric acid by BMS before being transported back to the lab, frozen on arrival in lab


			luton			LaPy: Lactate/Pyruvate ratios are booked with Biochemistry and a member of staff is present when the samples are collected.  Thus the blood and/or CSF can be precipitated immediately and brought back to the lab on ice to be spun and frozen.


			5			If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?


												Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate									Blood Lactate			Plasma Lactate			Blood Pyruvate			CSF Lactate


			a			WEQAS						IIII/IIII/II			I						II			WEQAS						12			1						2


			b			ERNDIM						I			IIII			I			I			ERNDIM						1			4			1			1


			c			NEQAS									II						IIII/IIII/IIII/			NEQAS						0			2						15


			d			Other scheme (please give details)									Randox:II									Other (RIQAS)						0			2


			e			Do not participate in an EQA scheme						I			IIII/II			I			I			Do not participate in an EQA scheme						1			7			1			1


			QH			WEQAS lactate for Blood gas


			St.M			WEQAS lactate for Blood gas, no EQA for plasma lactate


			6			If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you


												Lactate (plasma/CSF)			Lac/Pyr ratio			Lactate (plasma/CSF)			Lac/Pyr ratio


			a			provide reference ranges						IIII/IIII/IIII/I			II			16			2


			b			provide clinical interpretation						Yes: III  Not routinely/on request:III			II			6			2


			c			calculate a lactate/pyruvate ratio									I						1


						Comments


			RL			Interpretation offered on request only


			QH			Plasma lactate: 0.5-2.2 mmol/L, CSF lactate 1.2 -2.1 mmol/L


			St.M			Plasma: 0.6 - 2.5 mmol/L, CSF: 1.0 - 2.9 mmol/L


			GSTS			CSF: 1 - 2 mmol/L			Blood 0.7 - 2.1 mmol/L


			RSCH			Adult: 0.5 - 2.2 mmol/L; Up to 16 years: 0.6 - 2.5 mmol/L


			st. georges			No ref range for CSF


						Plasma Lac: 0.63 - 2.44 mmol/L; CSF: 0.6 - 2.7 mmol/L


			7			Does your laboratory vet requests for lactate/pyruvate ratio?


						Yes			No			yes			no


						IIII/IIII/IIII/IIII/			III			20			3


			8			If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			RB			Lactate/Pyruvate sampling is done if blood lactate is consistently >3 mmol/L when measured on our blood gas analysers.


			RL			Only sent when concurrent lactate level is outside reference ranges									If lactate normal


			St.M			Vetting of requests is mainly aimed at ensuring that the samples are taken correctly. Requests coming from paediatric metabolic clinicians are performed, any requests coming from other clinicians/department will be discussed with the clinician to ensure t									If sample taken incorrectly


			BARNET			Very rarely performed. Each request Discussesd with clinician - IEM, investigation of lactic acidosis ? Mitochondrial disorders


			BASILDON			CSF lactate/pyruvate ratios are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			ICHNT			Persistently elevated lactate not explained by other causes e.g. hypoxia, poor perfusion/shock, fits or liver disease.  Lactic acidosis not necessarily systemic, may be indicated with increased CSF lactate									No demonstrate increased lactate either by POC/plasma/CSF


			East Kent			Case by case basis, suspected metabolic defect. Requestor advised to contact referral laboratory


			KINGSTON			no set criteria but would consider who the requesting clinician is, what the clinical details are and whether the result is likely to be informative


			LUTON			Lactate/pyruvate ratios are available when blood lactate is >3.  CSF done with a blood lactate of any value.  Any child where investigations are advised by GOS metabolic team.									On adults, will discuss reasons for request with clinician before proceeding - in practice very few adult requests are received.


			MidEssex			Always perform on Paediatric specimens


			PA			If proven lactic acidosis									If normal lactate


			RSCH			Relevant clinical indication - Inborn error of metabolism, investigation of lactic acidosis, mitochondrial disorders.									No relevant clinical indication


			RSCH			From paediatric department, ?defects or respiratory chain, neurological									Not collected according to protocol (not rigt sample type, tube, on ice etc)


			ST GEORGES			Requests only ever come from the metabolic team and have been pre-agreed


			WATFORD			All specimens from SCBU with a ?metabolic query with hypoglycaemia


			HASTING			As recommended by tertiary referal centre


						If ?PDH deficiency/pyruvate carboxyalase/mito disorders - would be discussed before samples are taken


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			1			Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?


												NEFA			BOHB			Acetoacetate						NEFA			BOHB			Acetoacetate


			a			In-house						II			IIII			I						2			4			1


			b			Send to referral laboratory						IIII/IIII/IIII/IIII/III			IIII/IIII/IIII/IIII/I			IIII/IIII/IIII						23			21			15


			ii			Are the requests vetted before sending?						IIII/IIII/IIII/II			IIII/IIII/IIII/I			IIII/IIII						17			16			9


						Referral labs						In-house methods


						GOSH			IIII/IIII/IIII/II			Randox enzymatic assay on Cobas Mira : I


						St Thomas'			I			BOHB only: RANBUT kit (Randox)


						Sheffield Childrens			I			Enzymatic endpoint spectro assay:II


						RSCH			III									NB. 1 lab sends nefa and bohb to different labs


						Not stated			II									1 lab does BOHB in-house, but sends NEFA/Acec away


			2			Which specimen type(s) does you laboratory accept for these analytes?


									Please tick all that apply


									NEFA			BOHB			Acetoacetate												NEFA			BOHB			Acetoacetate


			a			Lithium Heparin plasma			IIII/IIII/IIII/IIII/			IIII/IIII/IIII/IIII/			IIII/			GOS: Acec after PCA-ppt									20			20			5


			b			Fluoride-oxalate plasma			III			II						East Kent: NEFA serum or FO, BOHB serum/edta??									3			2			0


			c			Serum			IIII			IIII/II															4			7			0


			d			Whole blood									IIII/												0			0			5


			e			EDTA plasma						I															0			1			0


			f			Other									III												0			0			3


			3			Please describe the specimen collection/handling procedure for acetoacetate analysis


			RB			GOSH protocol:IIII/II


			RL			Brought to lab immediately, double bagged in iced water. On receipt in lab, immediate precipitaion with ice cold percholic acid (0.5ml acid + 100ul whole blood, mixed, centrifuged at 4 oC, supernatent divided into two aliquots and frozen immediately.


			QH			Separate and freeze samples within 1 hour of collection


			St.<			Same as for lactate/pyruvate ratio (see section 3, question 3 above). Sample must arrive at the lab within ten minutes.


			Barnet			Freeze immediately


			ICHNT			Collected at the bedside into chilled perchloric acid containing tubes


			LUTON			Acid precipitation of whole blood with perchloric acid, then seperated and frozen. Sent in dry ice. Done according to Great Ormond Steet instructions.


						Sample reach lab <20mins of collection, plasma separated and frozen, sent to GOSH (no mention of PCA)


			4			When reporting NEFA, BOHB or Acetoacetate results, do you


												NEFA			BOHB			NEFA			BOHB


			a			provide reference ranges						III			IIII			3			4


			b			provide clinical interpretation						IIII/IIII/IIII/III			IIII/IIII/IIII/II			18			17


			c			calculate a BOHB/NEFA ratio												0			0


			d			calculate a BOHB/Acetoacetate ratio												0			0


						NEFA/BOHB: As supplied by GOSH: IIII/IIII/III


			GSTS			NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L, Manufacturers fasting ref ranges. Ratio: We take the ratio into consideration when interpreting the results however we do not report the ratio


						As provided by GSTS ????


			LUTON			BOHB ref ranges: <0.3 mmol/l,


			PA			Use any information provided by the referral lab, interpretation if provided on report by referral laboratory:III


			RSCH			BOHB interpretation done by SAS section, requires paired glucose result


			5			If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send


												YES			NO			YES			NO


			a			NEFA only						II			IIII			2			4


			b			BOHB only						II			III			2			3


			c			Always both						IIII/III			I			8			1


			d			Only what the clinician requests						IIII/IIII/III						13			0


						Comments


			Hillingdon			We also give the referral lab (GOSH) the plasma glucose value on the referral form


			East Kent			If contacted, duty biochemist would advise both usually measured


			RSCH			BOHB done in house, don’t add on NEFA for sendaway, only what clinician asks


			6			If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.


						Perform									Reject


			Hillingdon			If a paired glucose result is available (we automatically request a glucose)									Epsom: No glucose sample. Will always discuss paed rejections with requesting clinician


			RB			Perform if there is a paired glucose sample and the patient is hypoglycaemic.


			Epsom			on paed samples where hypoglycaemia has been documented. Glucose result essential


															No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results)


			QH			glucose result available and patient is hypoglycaemic at the time the sample was taken									Hardly reject samples as most are only done when patient is hypoglycaemic


			St.M			If a paired glucose result is available that can confirm hypoglycaemia


			BASILDON			if a paired glucose result is available and are arranged if requested by the Consultant Paediatric Consultant and/or patient is under share care with GOSH.									if sample collection requirements are not met and/or repeat request without clinical justification


			East Kent			Case by case basis, suspected metabolic defect.									Not as routine testing for suspected diabetic patients


			KINGSTON			if a paired glucose result is available: vet according to clinical details, requesting clinician and if hypoglycaemia is present


			MIDESSEX			Very few requests received, these are evaluated by duty biochemist but usually most are referred as clinicians have already discussed case with GOS


			rsch			Relevant clinical indication - Investigation of hypoglycaemia, fatty acid oxidation defects									No relevant clinical info


			RSCH			From paed department, hypoglycaemia									not collected according to protocol, no  glucose result


			ST.GEORGES			Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. We therefore accept all requests.


						Requires paired glucose: IIII/II


						if a paired glucose result is available Metabolic disorder with ?hypoglycaemia.


			Section 5


			Ammonia


			1			Does your laboratory offer ammonia analysis?


												Yes						No


			a			In-house						IIII/IIII/IIII/IIII/IIII/I


			b			Send to referral laboratory


			ii			Are the requests vetted before sending?												III


						Referral Labs									In-house methods


															Arkray Pocketchem						glutamate dehydrogenase (in the presence of LDH)


															Beckman DxC Analyser:IIII


															Abbott Architect:IIII/


															Enzymatic kinetic assay (Roche):III


															Raichem method


															Roche Cobas (enzymatic):III


															Siemans Advia 2400 GLDH method


															Roche Integra:I


															Menarini Ammonia CheckerII: II


															Ortho Vitros: III


			2			Which specimen type(s) does you laboratory accept for analysis of ammonia?


												Yes			No


			a			Lithium Heparin blood/plasma						IIII/IIII/IIII/I			IIII/			16			5


			b			EDTA blood/plasma						IIII/IIII/IIII/I			III			16			3


			c			Serum									IIII/IIII/			0			10


			d			Other						II						2


						Comments


			Hillingdon			Users are asked to call the lab when sending a sample (they don’t always of course!)


			GSTS			Only accept tubes which have been checked and found to be free of ammonia


			ichnt			LiHep must be on ice


			PA			Recommend use tubes that are provided by the lab as these have been checked from contamination


			RSCH			Whole blood (Menarini):II


			GOS			Frozen plasma (EDTA or LiHep) samples received from external hospitals


			3			Do you regularly check blank sample tubes for ammonia contamination?


						Yes			No


						IIII/III			IIII/IIII/IIII/III


						8			18


						Comments


			Hillingdon			We initially checked the sample tube when we introduced the tube type (Sarstedt)


			RB			We run a blank from the same batch of tubes with each sample:II


			RL			Each specimen must be accompanied by an empty specimen tube of the same lot number


			QH			We checked blank tubes until last year, and issued these from the laboratory. We hardly ever saw significant amounts of ammonia in blank tubes so discontinued this checking process..


			St.M			This is not thought to be required with the Abbott method


			GSTS			Check batches of EDTA tubes for contamination before they are issued to clinical areas for use


						Yes, method not stated: II


			GOS			Internal users: blanks run for each batch of tubes, External users: if blank sample provided


			4			For plasma ammonia analysis, do you specify


															Yes  (please specify)						No


			a			samples must be received within a certain time									IIII/IIII/IIII/IIII/IIII/


			Hillingdon			Yes - it say transport to lab ASAP on Order Comms system


			RB			Within 1 hr												ASAP: IIII/III									Immediately/ASAP			8


			Epsom			<30mins												<30mins: IIII/I									< 10 mins			1


			RL			ASAP												<1Hr: II			<20mins:I						< 15 mins			5


			QH			Immediately												<15 mins: IIII/									<20 mins			1


																		<10 mins: I (did not require b-d)									< 30 mins			6


			b			samples must be centrifuged within a certain time									IIII/IIII/IIII/IIII/IIII/						IIII						< 1hr			2


															25						4


			Hillingdon			Whole blood Ammonia						Immediately: IIII/IIII									Whole blood: II						Immediately/ASAP			9


			Epsom			Immediately						<30 mins: IIII/			<15 mins:II												< 10 mins			2


			RL			Immediately						<10 mins:II															< 15 mins			2


			QH			Immediately						<90min:I															< 30 mins			5


																											< 90 mins			1


			c			samples must be analysed within a certain time									IIII/IIII/IIII/IIII/I						IIII


						Assayed immediately						Immediately: IIII/I


			Epsom:			Immediately otherwise frozen						Immediately otherwise frozen: III						Immediately otherwise refridgerated: II									2 Labs states within 3hrs if in fridge									Immediately/ASAP									6


			RL			Within 20 mins						<20 mins: I															1lab states within 2hrs if in fridge									Immediately otherwise refrigerated									3


												<60mins: I			<30mins: IIII						1 lab states if delay in analysis, interpret with caution. (30mins)															Immediately otherwise frozen									3


												Not stated: II																								< 20 mins									1


																																				< 30 mins									4


			d			samples must be received on ice									IIII/IIII/IIII/II						IIII/II															< 60 mins									1


															17						7


			Hillingdon


			e			other (please specify)									I


			ICHNT			lab notified to ensure instruments are ready


			5			When assessing haemolysis on plasma ammonia samples, do you


															Yes (please specify in box below)						No			Not stated			Yes			No


			a			measure extent of haemolysis (visually or autoanalyser?)									IIII/IIII/IIII/IIII/						II						20			2


			b			report extent of haemolysis, i.e. slight/moderate/grossly									IIII/I						IIII/IIII/III			II			6			13


			c			report with a comment on validity of result									IIII/						IIII/IIII/II						5			12


			d			withold numerical result at a certain haemolysis level									IIII/IIII/IIII/IIII/						II			I			20			2


						Comments									a: VISUALLY: II			b: NOT STATED: IIII			C) Phone & request repeat: I						d) Re-run first: I


			Hillingdon			Assay whole blood									ANALYSER: IIII/IIII/II			SL/MOD/GROSS: II			Not stated: III						Not stated: IIII/I


			RB			Analysers indices									NOT STATED: IIII/			b) Numerically:I									HI >200:III


			RL			d: >200mg/dL


			QH			Visable assessment									N/A as whole blood: II


			GSTS			d: >200mg/dL


			6			Do you telephone abnormal results? If so, please give your phoning limits


						AMMONIA REQUESTED OUT-OF- NORMAL LAB HOURS ARE PHONED TO REQUESTOR. VALUES GREATER THAN 150 UMOL/L ARE ALSO PHONED


			Hillingdon			We phone ALL ammonia results (very small numbers so not an issue)												No: IIII/			>550 umol/L: II  (NB. This lab uses Menarini)									Not phoned			5


			RB			All ammonia results are phoned												All Results phoned: IIII												All results phoned			4


			Epsom			>100 umol/L, unless paeds then >50 umol/L												>100 umol/L: IIII/I												All abnormals phoned			1


			RL			Yes, if > 100umol/L												Paeds: > 50 umol/L: I												> 50umol/L			1


			QH			>100 umol/L												At DB/BMS discretion: IIII												> 100 umol/L			6


			St.M			Yes, ammonia >100 umol/L are telephoned as long as the sample is not haemolysed and is less than 4 hours old.												>200 umol/L: I												> 200 umol/L			1


			Basildon			At present there are no telephone limits and phoning is at the discretion of the clinical biochemist authorising the results.If a sample is haemolysed then the BMS colleagues will phone and ask for a repeat sample.												>250 umol/L: I												>250 umol/L			1


			GSTS			All ammonia results are phoned												All abnormals phoned: I												>550 umol/L			2


			RSCH			No strict phone limit for BMS's, but a high ammonia would be picked up in clinical validation and telephoned if deemed necessary												No response:I												At DB discretion			4


			7			If your laboratory offers plasma ammonia analysis in-house, when is it available?


			a			Normal laboratory hours only						IIII/II


			b			Out of hours e.g. weekends/nights						IIII/III


			c			POCT-only during out of hours


			d			Other (please specify)						24/7: IIII/IIII/IIII/II			Dependant on urgency: I


						Comments


			QH			Must be agree by duty biochemist/on-call biochemist: II


			St.M			Requesting clinicians must call the lab first out of hours, but the service is available 24/7


			ST. GEORGES			If assay unavailable, sample frozen until analysis can be performed


						ROUTINE REQUESTS AND THOSE FROM PAEDIATRIC WARDS OUT-OF-HOURS ARE NOT VETTED. NON-PAEDIATRIC OUT-OF HOURS ARE CURRENTLY VETTED BUT ARE SOON TO BE RUN DAILY AT WEEK-ENDS


			8			Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?


						YES			NO			Comments


						IIII/I			IIII/IIII/IIII/IIII			QH: Vetted by Duty Biochemist, usually tested appropriately in paediatric patients with ? Metabolic disorder or known urea cycle defect.


						6			19			St.M: Adults vetted by DB. Paeds always done, adults: from Neurology/ICU/neuro signs/?IMD.


												KINGSTON			All requests vetted by Duty Biochemist to ensure clinically indicated and has been received wiTHIN 30 MINS


												Luton: Requests from non-neonatal or non-paediatric areas may not be processed urgently and may be frozen prior to later analysis after discussion with the duty biochemist. E.g. decompensated liver disease requests.


												Nth MSX: Discussed with Cons. Biochemist


												CUH: Discussed with DB/clinical scientist: usually always on paeds, may reject on adults with liver disease ? Encephalitis


			9			When does your laboratory request a repeat sample for ammonia analysis?


															YES			NO			NOT STATED			y			n


			a			On every abnormal result (please state reference limits)									II			IIII/I			I			2			6


			b			When haemolysed or delayed in transit									IIII/IIII/IIII/			I						15			1


			c			Other									IIII/I									6			0


			d			Don’t request repeats, only run repeats on clinicians request									IIII/IIII/III			I						13			1


						Comments


			RL			If blank greater than 5umol/L and patient result above the ULN, repeat sample and blank tube requested to confirm result


			QH			At the discretion of the Biochemist, usually on high or unexpected result: II


			St.M.			All results above the reference range are called out to the requesting clinician. If the result does not fit with the clinical picture then a repeat sample will be arranged.


			Basildon			If insuff. Or in wrong tube


			ICHNT			Users are advised to repeat urgently in the event a sample is reported as haemolysed


			East Kent			Repeats requested at discretion of DB


			Luton			d) on discussion with DB


						c) or if too old: II (users do not state what is too old)


			10			If your laboratory offers plasma ammonia analysis in-house, do you


			a			participate in an EQA scheme (please state)


						WEQAS			IIII/IIII/IIII/IIII/III


						NEQAS			II


			b			provide reference ranges									IIII/IIII/IIII/IIII/IIII


			i			do you provide age-related reference ranges?									YES: IIII/IIII/III                 NO: IIII/IIII/


			Hillingdon			Yes: prem neonates <150 umol/L; term neonates <100; infants/children <40


			RL			≤1 month: 100 umol/L; > 1 month: <40 umol/L


			QH			7 days < 100 umol/L, Age > 7 days < 50 umol/L												LLN			ULN


			St.M			Yes. Adults 0 - 50 umol/L, neonates 0 - 100 umol/L, premature 0 - 150 umol/L												0			33


			GSTS			<50 umol/L												11			40


			Barnet/MidEssex			0-40 umol/L: II												15			50


			Basildon			11-55 umol/L												16			55


			ICHNT			Adult 0-50 umol/L, Paed 0-100 umol/L Prem 0-150 umol/L															100


			East Kent			15-40 umol/L, adults only															150


			Kingston			< 4 weeks up to 100umol/L; > 4 weeks up to 50 umol/L


			LUTON			<40 umol/L, Sick or premature infants <150umol/L


			RSCH			Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L


			St.Georges			<50 umol/L


			WATFORD			<33umol/l


			HASTONG			0-50 umol/L (if >7 days old); 0-40 umol/L if <7days: III


						16-53 mmol/L: II.  Mention paeds sample <100 mmol/L: I ; Sick or prem neonate <150 umol/L: i


						Ranges not stated: II


			ii			please give source of reference ranges?


			Hillingdon			MetBioNet


			RB			Kit insert:  7 - 35 umol/L									No ref. ranges given: I


			Epsom:			No ref ranges given.									Not stated: IIII/


			RL			Historic									Historic: III


			QH			Historic									Kit Insert: IIII/II


			East Kent			Roche integra range, which we kept when changing to Abbott due to good correlation									MetBioNet: I


			Kingston			ACB pathology harmony**									ACB Path Harmony: I									**Quoted ACB harmony (which = metbionet guideline, except without prem range)


															Unknown: IIII/
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			Section 1


			Q2.Does your hospital have any of the following?


			Q3. Is Point of Care testing of the following analytes is available in these departments?


			Devices


			Q4: Is your biochemistry department responsible for the following for POCT devices in your hospital


			Section 2: Glucose


			Q1: Which specimen type(s) does you laboratory accept for analysis of glucose?


			Q2: For the transport/receipt of glucose samples, do you specify


			Q3: Assessing haemolysis on glucose samples


			Q4:  telephone abnormal glucose results? If so, please give your phoning limits


			Majority chose < 2.5 mmol/L and > 25 mmol/L


			Some said > 20 mmol/L


			Some specified different limits for known diabetics: <2.0 & > 30


			Some specified lower ranges for paed, < 18yrs old: >15mmol/L


			5 labs used < 2.0 mmol/L


			Section 3: Lactate & Pyruvate


			Q1: Does your laboratory offer Lactate/Pyruvate ratio analysis?


			Q2: Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate


			Q2: Comments


			Q3: descriptive


			Q4:  transport/receipt of plasma/CSF lactate and lac/pyr ratio samples


			Q4 comments


			Q5: EQA schemes for lactate and/or pyruvate assays, if performed in-house


			Q6. Assaying plasma/CSF lactate and/or lactate/pyruvate ratio in-house


			Q7: Does your laboratory vet requests for lactate/pyruvate ratio?


			Q8: descripive


			Section 4


			Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate


			Q1


			Q3:specimen type(s) does you laboratory accept for these analytes?


			Q3


			Q4


			Q5


			Q6: Vetting requests


			Section 5


			Ammonia


			Q1:Does your laboratory offer ammonia analysis?


						All 26 respondants labs offer ammonia in-house


						List different platforms


			Q2: Specimen type(s) does you laboratory accept for analysis of ammonia


			Q3: Check ammonia tubes


			Q4  a)			All 26 participants said yes


			b)			Yes: 21  ; No: 4


			c)			Yes: 21  ; No: 4


			d) Yes : 17 ; No: 7


			Q5:


			Q6


			Q7 - comments


			Q8: Vetting requests for ammonia
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Q9 Comments

		Other

		If blank tube >5umol/L and patient result >ULN

		At DB discretion, usually high/unexpected result

		If insuff/wrong tube

		If sample is too old (did not specify)

		Users are advised to repeat urgently in the event a sample is reported as haemolysed









Q10: If your laboratory offers plasma ammonia analysis in-house, do you

a) participate in an EQA scheme

		All labs said yes, most with WEQAS, 2 with NEQAS

		b) Provide reference ranges

		24 labs do, 2 labs do not

		13 labs give age-related RR

		11 labs non age-related RR









		RR

		prem neonates <150 umol/L; term neonates <100; infants/children <40

		≤1 month: 100 umol/L; > 1 month: <40 umol/L

		7 days < 100 umol/L, Age > 7 days < 50 umol/L

		Adult: < 40 µmol/L, Sick or premature neonate: < 150 µmol/L, Neonate: < 100 µmol/L, Infant - 16 years: < 50 µmol/L

		16-53 mmol/L -  Mention paeds sample <100 mmol/L; Sick or prem neonate <150 umol/L

		< 33 µmol/L

		<40 µmol/L

		<50 µmol/L

		11-55 µmol/L



Q10: If your laboratory offers plasma ammonia analysis in-house, do you







		source of reference ranges

		No RR given: 1

		Source not stated: 5 

		Kit insert: 7

		Historic: 3

		MetBioNet: 1

		Unknown: 5

		ACB Pathology Harmony: 1





ACB harmony (which = metbionet guideline, except without prem range)

Q10: If your laboratory offers plasma ammonia analysis in-house, do you







Published data/Evidence































		Lactate

		Avoid hand-clenching – artifactual increase

		F/O samples have higher results than PCA-deproteinised extracts of whole blood

		Serum and EDTA plasma unsuitable

		Delays >1hr for PCA treatment lead to significant artifactual increase in lactate

		Transport on ice provides no additional stability

		Storage @ -20C < 1 month ; < 1yr in PCA extracts









		Pyruvate

		Clinical utility debated due to its instability

		Specimens must be deproteinised immediately

		Stable @ -20C <5 days

		Arch Pathol Lab Med (1994); 118: 695-7

		NEFA

		LiHep or F/O plasma samples suitable

		EDTA plasma unsuitable (artificially lower)

		Patients on heparin have higher NEFAs due to stimulation of LPL action on triglycerides









		BOHB

		LiHep, F/O plasma, serum & PCA extracts are suitable

		EDTA plasma <60% lower

		Stable in whole blood <48hr at RT

		Separated  <7 days at RT 

		<14 days at 4C, <6 mo at -20C

		Repeat freeze/thaw cycles have no effect

		Acetoacetate

		Unstable, conversion to acetone <1hr

		PCA precipitation necessary
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transport to the laboratory on the ice pack. Centrifuge within 10 minutes at 4°C, 3000 rpm for 5
minutes. Freeze supernatant in separate tubes and transport frozen. Any delay in sample
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Introduction

Intermediary metabolite analysis is an essential tool in the investigation of inherited metabolic diseases. An audit was conducted in the Thames Region to investigate how laboratories conduct analyses of intermediary metabolites. The metabolites of interest included glucose, non-esterified fatty acids, beta-hydroxybutyrate, acetoacetate, lactate, pyruvate and ammonia. The aim was to identify common practices of their analysis, including sample types, handling and transportation, methods, reference ranges and clinical interpretation. The responses were used to devise Best Practice Guidelines for the analysis of these metabolites.





Methods

An audit questionnaire was distributed by e-mail to the laboratories of the Thames region and responses collated. Participating laboratories were asked about their provision for analysis of the intermediary metabolites and their common practices regarding the pre- and post-analytical processes. A total of 26 laboratories responded to the questionnaire, 2 of which do not have an Accident & Emergency and one hospital with no maternity/neonatal ward. The findings of the audit were presented to the region in a half day meeting. The results of the audit were discussed and best practice guidelines for analysis of these metabolites were agreed and distributed. 

Results

Conclusions

		 The audit highlighted a number of variations in practice across the region, often as a result of  each hospital assessing the needs of their specific population or services they provide.

		 The audit provided an opportunity and a forum to discuss the appropriate analysis of these analytes.



		 Finally, the audit enabled the agreement on and derision of best practice recommendations to distribute and provide guidance to all hospitals within the Thames region and beyond. 



		Plasma/CSF glucose samples should be collected into fluoride/oxalate sample tubes, with plasma separated within 2 hours of collection. 

		Plasma glucose samples should be assessed for haemolysis, ideally using auto-analysers indices, and comments added regarding extent of potential interference at differing levels of haemolysis, i.e slight/moderate/gross haemolysis, withholding results at grossly haemolysed levels.

		Plasma glucose phoning levels should follow the RCPath guideline of <2.5 mmol/L & >25 mmol/L, although limits may be modified for paediatric patients (<3.0, >13 mmol/L) and known diabetics (<2.5, >30 mmol/L).

		NEFA and BOHB analysis should ideally be requested together (with the exception of BOHB alone if monitoring patients on a ketogenic diet) and a time-matched glucose result should be provided to enable interpretation.

		NEFA/BOHB ideal sample types are LiHep or fluoride/oxalate and should be separated and stored at -20C (<6 mo). 

		Blood lactate/pyruvate ratio analysis should only be performed on samples collected into LiHep or fluoride/oxalate tubes which should then be immediately precipitated using perchloric acid (or within 1hr of collection). CSF lactate/pyruvate ratio samples can be collected into plain tubes then PCA-treated. The PCA extracts should be then stored frozen until analysis.

		Blood acetoacetate analysis should only be performed on samples collected into LiHep or fluoride/oxalate tubes which are immediately precipitated using perchloric acid (or within 1hr of collection).







An Audit on Intermediary Metabolites
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Nikola Costa & Helen Aitkenhead, Chemical Pathology Department.
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Recommendations

















		Plasma and CSF samples for lactate analysis should be collected into fluoride/oxalate tubes and analysed within 1 hour of collection or plasma separated and frozen if analysis cannot be performed within 1 hour.

		Plasma/blood ammonia analysis should be available 24/7 and measured in ANY patient with acutely presenting neurological symptoms of unknown cause.

		 Phoning limits for plasma/blood ammonia results should be in place for

		 premature neonate: >150 umol/L

		 term neonate (< 1month of age): >100 umol/L

		 infant/child: >40 umol/L

		 Adults: >32 umol/L

		 Plasma ammonia samples should be collected into pre-chilled LiHep or EDTA sample tubes, transported to the laboratory on ice and analysed with 30 mins of collection. If this is not possible, the plasma should be separated within 30 mins and frozen until analysis. Notable exception: those labs using whole blood ammonia checkers (e.g. POCT device), samples should not be kept on ice.

		 Ammonia specimen tubes should be checked regularly for contamination.

		 Ammonia samples should be assessed for haemolysis (again, ideally by autoanalyser indices) and comments reported regarding the validity of the result for varying levels of haemolysis. Results on grossly haemolysed samples should not be reported and a repeat sample should be requested immediately.

		 Patients with abnormal ammonia results should have repeat samples requested and analysed, and patients whose ammonia >150 umol/L should have repeat samples analysed within 4 hours.



Glucose

Non-Esterified Fatty Acids, b-hydroxybutyrate & Acetoacetate

Ammonia

Lactate/Pyruvate

Q1: Which specimen type(s) does your laboratory accept for analysis of glucose?

























Q1 comments: One lab stated LiHep/Ser and plain CSF if <30 mins of collection

Q3: When assessing haemolysis on serum/plasma glucose samples, do you

Q4: Do you telephone abnormal glucose results? If so, please give your phoning limits. All responders gave details of phoning limits. Majority of users chose <2.5 mmol/L & >25 mmol/L.  Some labs chose >20 mmol/L. Others specified different limits for known diabetics: <2.0 & >30 mmol/L. Some specified lower ranges for paeds, < 18yrs old: >15mmol/L. GOS: < 3.0 mmol/L & >13 mmol/L. Five labs chose <2.0 mmol/L as phoning limit.

Q2: For the transport/receipt of glucose samples, do you specify





























Q2 comments: Some labs specify times of receipt: < 1hr inpatients, < 1 hr, < 2 hrs, <4 hrs, <24 hrs. One lab specified time to centrifugation: < 90 mins

Q1: Does your laboratory offer Lactate/Pyruvate ratio analysis? 

GOS was the only lab to offer lactate/pyruvate ratio analysis. All other responders send their requests away, with the majority of them vetting requests before sending.

Q2: Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate? 

Q3: Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses.

For lactate, 1 user stated blood lactate on blood gas machines only, CSF lactate sent away. Plain CSF tubes rejected if blood-stained. For Lac:Pyr ratio: LithHep samples then PCA, Plain CSF transferred into PCA-containing tubes. Majority state GOS protocol. 



Q4: For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify 



Q6: If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you

 



Q5: If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?  



Q1: Does your laboratory offer Non-esterified Fatty Acids (NEFA), b-hydroxybutyrate (BOHB) or acetoacetate analyses? 

Q2: Which specimen type(s) does your laboratory accept for these analyses? 

Q3: When reporting NEFA, BOHB or acetoacetate results, do you





























Q3 Users comments: i) Manufacturers fasting ref ranges - NEFA: 0.1 - 0.9 mmol/L, BOHB: 0.1 - 0.3 mmol/L. ii) The ratio into consideration when interpreting the results, do not report the ratio. Iii) Interpretation requires paired glucose result.

Q4: If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.

Perform: Perform if there is a paired glucose sample and the patient is hypoglycaemic. Case by case basis. Suspected metabolic defect. Requests come from neurology teams monitoring patients with refractory epilepsy who are on a ketogenic diet. 

Reject: No glucose sample. Will always discuss paed rejections with requesting clinician. No indication of hypoglycaemia (although this rejection may be reviewed using c-peptide and insulin results). If sample collection requirements are not met and/or repeat request without clinical justification. Not as routine testing for suspected diabetic patients. No relevant clinical info. 

Q1: Does your laboratory offer ammonia analysis?  All 26 respondents labs offer ammonia in-house. 

Q2: Which specimen type(s) does your laboratory accept for analysis of ammonia? 

Q3: Do you regularly check blank sample tubes for ammonia contamination? 

Q3 comments: Tubes checked when we introduced the tube type (Sarstedt). Each specimen must be accompanied by an empty specimen tube of the same lot number. 

Q4: For plasma ammonia analysis, do you specify samples are 

Q4 d) must be received on ice

Q5: When assessing haemolysis on plasma ammonia samples, do you

Q4 c) analysed within 

Q6: Do you telephone abnormal results? If so, please give your phoning limits
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		Intermediary Metabolism Audit												Sept 2012

		Section 1

		1		Laboratory contact name and address (Optional)

		2		Does your hospital have any of the following?

						Yes		No

		a		Paediatric department

		b		Neonatal/Maternity unit

		c		Intensive Care wards

		d		Accident & Emergency

		3		Please indicate (tick/cross) in the table below whether Point of Care testing of the following analytes is available in these departments

						Paediatric department		Neonatal/ Maternity unit		Intensive Care wards		Accident & Emergency		Other (please specify)

		Glucose

		Analyser/Device:

		Lactate

		Analyser/Device:

		Blood Ketones

		Analyser/Device:

		Ammonia

		Analyser/Device:

		4		For the POCT devices in your hospital, is your biochemistry department responsible for

				Please place a tick/cross in each box						Lactate		Blood Ketones		Ammonia

		a		the provision of POCT devices

		b		the evaluation of POCT devices

		c		the management of internal quality control of POCT devices

		d		the management of external quality assurance of POCT devices

		e		the Chemical Pathology Accreditation of POCT devices

		Section 2

		Glucose

		1		Which specimen type(s) does you laboratory accept for analysis of glucose?

						Please tick all that apply		Comments

		a		Fluoride/oxalate

		b		Lithium Heparin plasma

		c		Serum

		d		Urine

		e		CSF

		i		Fluoride/oxalate

		ii		Plain tube

		2		For the transport/receipt of glucose samples, do you specify

										Yes  (please specify)				No

		a		samples must be received within a certain time

		b		samples must be centrifuged within a certain time

		c		samples must be received on ice

		d		other (please specify)

		3		When assessing haemolysis on serum/plasma glucose samples, do you

										Yes (please specify in box below)				No

		a		measure extent of haemolysis (visually or autoanalyser?)

		b		report extent of haemolysis, i.e. slight/moderate/grossly

		c		report with a comment on validity of result

		d		withold numerical result at certain haemolysis level

				Comments

		4		Do you telephone abnormal glucose results? If so, please give your phoning limits

				Please give details

		Section 3

		Lactate/Pyruvate

		1		Does your laboratory offer Lactate/Pyruvate ratio analysis?

								Yes						No

		a		In-house

				(please specify method)

		b		Sent to a referral laboratory

		i		(please specify laboratory)

		ii		Are the requests vetted before sending?

		2		Which specimen type(s) does you laboratory accept for analysis of lactate and pyruvate?

						Please tick all that apply

						Plasma/CSF Lactate		Lac/Pyr ratio		Comments

		a		Fluoride/oxalate

		b		Lithium Heparin plasma

		c		EDTA plasma

		d		Whole blood

		e		Serum

		f		CSF

		i		Fluoride/oxalate

		ii		Plain

		3		Please describe the specimen collection/handling procedure for lactate/pyruvate ratio analyses

				e.g. acid precipitation, chilled tubes, on ice etc.

		4		For the transport/receipt of plasma/CSF lactate and lac/pyr ratio samples, do you specify

										Plasma/CSF Lactate		Lac/Pyr ratio

		a		samples must be received within a certain time

		b		samples must be centrifuged within a certain time

		c		samples must be analysed within a certain time

		d		samples must be received on ice

		e		other (please specify)

		5		If you measure lactate and/or pyruvate in-house, do you participate in an EQA scheme?

								Blood Lactate		Plasma Lactate		Blood Pyruvate		CSF Lactate

		a		WEQAS

		b		ERNDIM

		c		NEQAS

		d		Other scheme (please give details)

		e		Do not participate in an EQA scheme

		6		If you measure plasma/CSF lactate and/or lactate/pyruvate ratio in-house, do you

								Lactate (plasma/CSF)		Lac/Pyr ratio		Please give details/comments

		a		provide reference ranges

		b		provide clinical interpretation

		c		calculate a lactate/pyruvate ratio

		7		Does your laboratory vet requests for lactate/pyruvate ratio?								(Please circle)		Yes   /    No

		8		If your laboratory vets requests for lactate/pyruvate ratio analyses, please state the clinical indications for performing or rejecting requests.

				Perform

				Reject

		Section 4

		Non-esterified Fatty Acids, Beta-hydroxybutyrate & Acetoacetate

		1		Does your laboratory offer Non-esterified Fatty Acids (NEFA), Beta-hydroxybutyrate (BOHB) or Acetoacetate analyses?

								NEFA		BOHB		Acetoacetate

		a		In-house

				please specify method

		b		Send to referral laboratory

		i		please specify laboratory

		ii		Are the requests vetted before sending?

		2		Which specimen type(s) does you laboratory accept for these analytes?

						Please tick all that apply

						NEFA		BOHB		Acetoacetate

		a		Lithium Heparin plasma

		b		Fluoride-oxalate plasma

		c		Serum

		d		Whole blood

		e		EDTA plasma

		f		Other (please specify)

		3		Please describe the specimen collection/handling procedure for acetoacetate analysis

				e.g. acid precipitation, chilled tubes, on ice etc.

		4		When reporting NEFA, BOHB or Acetoacetate results, do you

								NEFA		BOHB		Please give details/comments

		a		provide reference ranges

		b		provide clinical interpretation

		c		calculate a BOHB/NEFA ratio

		d		calculate a BOHB/Acetoacetate ratio

		5		If your laboratory refers NEFA or BOHB analyses to another laboratory, do you send

								Yes / No		Please give details/comments

		a		NEFA only

		b		BOHB only

		c		Always both

		d		Only what the clinician requests

		6		If your laboratory vets requests for NEFA and/or BOHB analyses, please state the clinical indications for performing or rejecting requests.

				Perform i.e if a paired glucose result is available

				Reject

		Section 5

		Ammonia

		1		Does your laboratory offer ammonia analysis?

								Yes				No

		a		In-house

				please specify method

		b		Send to referral laboratory

		i		please specify laboratory

		ii		Are the requests vetted before sending?

		2		Which specimen type(s) does you laboratory accept for analysis of ammonia?

								Yes / No		Comments

		a		Lithium Heparin blood/plasma

		b		EDTA blood/plasma

		c		Serum

		d		Other

		3		Do you regularly check blank sample tubes for ammonia contamination?

				Yes / No		Comments

		4		For plasma ammonia analysis, do you specify

										Yes  (please specify)				No

		a		samples must be received within a certain time

		b		samples must be centrifuged within a certain time

		c		samples must be analysed within a certain time

		d		samples must be received on ice

		e		other (please specify)

		5		When assessing haemolysis on plasma ammonia samples, do you

										Yes (please specify in box below)				No

		a		measure extent of haemolysis (visually or autoanalyser?)

		b		report extent of haemolysis, i.e. slight/moderate/grossly

		c		report with a comment on validity of result

		d		withold numerical result at a certain haemolysis level

				Comments

		6		Do you telephone abnormal results? If so, please give your phoning limits

				Please give details

		7		If your laboratory offers plasma ammonia analysis in-house, when is it available?

								Please give details/comments

		a		Normal laboratory hours only

		b		Out of hours e.g. weekends/nights

		c		POCT-only during out of hours

		d		Other (please specify)

		8		Are requests for ammonia vetted prior to analysis? If so, how are they vetted and by whom?

				Please give details

		9		When does your laboratory request a repeat sample for ammonia analysis?

										Please give details/comments

		a		On every abnormal result (please state reference limits)

		b		When haemolysed or delayed in transit

		c		Other

		d		Don’t request repeats, only run repeats on clinicians request

		10		If your laboratory offers plasma ammonia analysis in-house, do you

										Please give details/comments

		a		participate in an EQA scheme (please state)

		b		provide reference ranges

		i		do you provide age-related reference ranges?

		ii		please give source of reference ranges?

				Many thanks for completing this questionnaire.

				The findings of this audit will be presented on 23rd November 2012. Further details to follow.

				Please return completed questionnaires either by e-mail to nikola.costa@gosh.nhs.uk or to the postal address FAO: Nikola Costa

				Level 5 Camelia Botnar Laboratories, Great Ormond Street Hospital, Great Ormond Street, London, WC1N 3JH
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