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Audit Template
	Audit Title:
Thames Valley Audit on the Laboratory Investigation of Hypercalcaemia


	Lead Auditor:
Emma Ashley
	Audit date(s):
21st January 2014


	Please indicate if   Local / Regional / National Audit
Please indicate which hospital & location or region

Regional:  Thames Audit Group

	Report Author:
Name: Emma Ashley

Email: emmaashley@nhs.net

	Aims of the Audit:
· Identify different practices across the region for the investigation and reporting of hypercalcaemia
· Provide local recommendations for the investigation of hypercalcaemia
· Establish an appropriate algorithm to assist the laboratory


	Audit Method and Outcome(s):

An audit questionnaire was devised by the lead auditor and ratified by the Thames Audit Group (TAG) committee.  It was then circulated to all members of the TAG and the responses analysed by the lead auditor.  The findings were presented by the lead auditor at the meeting of the TAG on 21st January 2014.

Recommendations were drafted by the lead auditor, discussed and amended by the TAG committee and then further discussed and amended at the TAG meeting.  The recommendations were ratified by the TAG committee at the meeting on 3rd June 2014.


	Audit Recommendations / Standards:

1. Laboratories should aim to use the Pathology Harmony reference ranges for adjusted calcium of 2.20 – 2.60 mmol/L wherever possible.
2. It may not be advisable to measure PTH in a normocalcaemic patient (without CKD) to avoid confusion of how to act on a normocalcaemic result with a raised PTH. This combination of results is most commonly associated with secondary hyperparathyroidism due to vitamin D deficiency. 
3. A multi-disciplinary approach to the investigation and treatment of primary hyperparathyroidism (PHPT) is important.  The aim of the laboratory is to provide the clinicians with the status of calcium, PTH and vitamin D in the patient before referral to Endocrinology. This should prevent unnecessary referral of patients who are not likely to have PHPT.
4. PHPT should be biochemically confirmed including exclusion of familial hypocalciuric hypercalcaemia using calcium:creatinine clearance measurement, and other causes should be removed (eg. thiazide diuretics) or treated (eg. vitamin D deficiency) prior to radiological imaging.   
5. The following algorithm is suggested to be used on patients who present with hypercalcaemia in the first instance to their GP or for out-patients. The following comments may be used accordingly:
a. PTH consistent with a non-parathyroid cause of hypercalcaemia and the following causes should be considered: malignancy, vitamin D associated causes (eg. sarcoidosis) and FHH.
b. PTH is consistent with primary hyperparathyroidism, suggest endocrine referral.
c. Suggest replace vitamin D and repeat calcium, vitamin D and PTH in 6 months.
d. [image: ]Suggest exclude FHH by sending repeat serum for UE and calcium plus urine sample for calcium/creatinine clearance. Otherwise results are consistent with primary hyperparathyroidism.

NB. PTH range used for the algorithm was obtained from: Clinical and laboratory features of calcium-sensing receptor disorders: a systematic review, Ian R Gunn and Dairena Gaffney. Ann Clin Biochem 2004; 41: 441–458

	Please indicate to whom and when audit presented  &/or circulated&/or published:
Audit findings presented at the meeting of the Thames Audit Group on 21st January 2014.


	Audit recommendations / standards ratified by … and when:
Recommendations ratified by the Thames Audit Group committee on 3rd June 2014.



	Date of audit report:
21st January 2014


	Audit documents for upload to http://www.acb.org.uk/whatwedo/science/audit.aspx
Please include as attachments with this Audit Summary form if authors and the organising committee would like information to be publicly accessible on the ACB website Audit section.
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Summary of hypercalcaemia audit

Emma Ashley

Senior Clinical Biochemist

Kingston Hospital NHS Foundation Trust
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Introduction

		Audit questionnaire sent out to hospitals in London and the Thames region

		23 responses received

		9 teaching hospitals

		12 non-teaching hospitals

		2 tertiary referral hospitals

		Questions mainly focused on the investigation of hypercalcaemia in the primary care setting











Question 1 

What method is used to routinely measure calcium in your laboratory? 



o‐cresolphthalein						5 (22%)

arsenazo III								8 (35%)

Indirect potentiometry using a		3 (13%) calcium‐selective electrode

NM-BAPTA Roche assay				7 (30%)







Question 2 

Is ionised calcium measured in your:

laboratory? 

Yes										6 (26%)

No										17 (74%)



hospital as Point of Care Testing?

Yes										20 (87%)

No										3 (13%)



If yes, for what purpose?

		Available on ABG machines						15 (75%)

		For acutely ill patients eg. on ICU, A&E                     	10 (50%)                      with AB disorders, hypoalbuminaemia etc.

		Renal and burns unit							2 (10%)









Question 3

What equation do you use to calculate adjusted calcium in your laboratory?



(40 - alb) * 0.02 + Ca					10 (43%)

(45 - alb) * 0.02 + Ca					3 (13%)

(42 - alb) * 0.02 + Ca					2 (9%)



The remaining equations (7 labs) were individual to that laboratory

NB. One laboratory did not adjust calcium results to albumin







Question 4

How did your laboratory derive this equation?



In-house								9 (41%)

From literature						7 (32%)

Local population review 			2 (9%)

Data from another hospital		1 (5%) 	

Not known							3 (14%)







Question 5 

Do you use the ‘Pathology Harmony’ adjusted calcium reference range?



Yes							14 (61%)

No							9 (39%)



If answered no, one explanation was due to the African population served by that hospital







Question 6 

What tests are included in your bone profile? (tick all that apply)



Calcium						23 (100%)

Albumin						23 (100%)

Phosphate					18 (78%)

ALP							22 (96%)	

Mg							0 (0%)

Total protein					6 (26%)

25OH -Vitamin D			0 (0%)







Question 7 

What action limits are used for phoning hypercalcaemia?



Royal College guidance (≥3.5 mmol/L)		7 (30%)

Locally agreed policy (please state)			16 (70%)



>3 mmol/L								11 (69%)

>3.2 mmol/L								2 (13%)

> 3 mmol/L GP & >3.5 mmol/L in-patients		2 (13%)

> 3 mmol/L & >3.5 mmol/L OOH				1 (6%)

Lower values phoned if clinically 				2 (13%)

		warranted







Question 8 

Between the period of March – September 2013, what percentage of all adjusted calcium results were greater than the reference range?



<1%				2 (13%)

1 – 5%				10 (63%)

6 – 10%			2 (13%)

>10%				2 (13%)



15 labs answered this question







Question 9a 

Of these patients with hypercalcaemia identified, what was the percentage of:



Male						42%

Female					58%









Only 1 lab was able to limit data to one person, therefore for the next section, it needs to be considered that there may be some duplication of results. 

*









Question 9b 

Of these patients with hypercalcaemia identified, what was the source of these requests:



GP 						16%

In-patient				61%

Out-patient				21%



Does not total 100%, possibly due to request from other sources not stated on the questionnaire





15 labs responded to the following questions on patient demographics of hypercalcaemic patients

*









Question 9c 

Of these patients with hypercalcaemia identified, what was the age of patient:

 

≤ 18 years				21%

19 – 40					6%

41 – 50					7%

51 – 60					11%

61 – 70					15%

>70 years old			40%









*









Question 10 

When hypercalcaemia is found on the first occasion in a patient, what is suggested as the next line of investigation in the clinical comment? (tick all that apply)



10/23 labs responded with the answers below: 



a.	Repeat calcium 								5 (50%)

b.	Repeat calcium on fasting, uncuffed sample		3 (30%)

c.	Request a paired sample for PTH measurement	10 (100%)	

d.	Measure vitamin D							3 (30%)

e.	Measure TFTs									4 (40%)

f.	Measure renal function						6 (60%)

g.	Serum protein electrophoresis					2 (20%)

Ask for drug history 							2 (20%)







*









Question 10 

When hypercalcaemia is found on the first occasion in a patient, what is suggested as the next line of investigation in the clinical comment? (tick all that apply)



4/23 labs ticked ‘Other’:

Add on appropriate tests and clinical comment at the discretion of the ‘Duty Biochemist’





9/23 labs ticked ‘No comment’ and gave the following information:

Discuss with clinician and add on appropriate tests 	8 (89%)

Result is phoned if greater than phoning limit 			6 (67%)





*









Question 11

If an appropriate sample is available in the laboratory, is PTH added to the request? 



Yes, it is always added to a patient request 		2 (9%)        with hypercalcaemia 

It is added dependent on clinical details, 		7 (29%) calcium level and renal function

No, it is never added to a request				11 (48%)

Other											3 (17%)



Unable to add on due to EDTA sample type 		1 (33%) requirement 

Added on after discussion with clinician			2 (67%)









*









Question 11

If a or b was selected, was this process agreed with the users of the service?



Yes						3 (33%)

No						6 (67%)









*









Question 12



Do you routinely vet PTH requests?

a.	Yes									5 (22%)

No									18 (78%)



If yes, what criteria are used?

CKD (eGFR <45 mL/min/1.73^2)		4 (80%)

Hypercalcaemia						5 (100%)

Paediatric request					1 (20%)

Private request						1 (20%)

Hypocalcaemia 						1 (20%)				

Hypophosphatamia					1 (20%)

Relevant clinical details supplied		1 (20%)











*









Question 13

Do you routinely add vitamin D to a request for calcium and PTH?



a.	Yes						0 (0%)

b.	No							23 (100%)







Question asked to see if  in a hypercalcaemic patient, there is the possibility of vitamin D deficiency causing a secondary increase in PTH.

*









Question 14

		Question asked lab to interpret 2 scenarios with calcium, PTH and vitamin D results 

		Main focus was on vitamin D level:

		adequate in scenario a

		insufficient/deficient in scenario b



		5/23 labs did not answer this question

		3/23 labs stated that there was not enough clinical information to reliably interpret and queried the calcium level ie. would provide a different comment if calcium = 3.5 mmol/L cf. 2.7 mmol/L

		6/23 labs provided the same answer for both scenarios

		The following analysis  is for 15 labs that answered question 14

















*









Question 14a

Please indicate your advice for the following combination of results:

Adjusted calcium >2.6 and <3.5 mmol/L, PTH 3.0 – 8.5 pmol/L,  Vitamin D > 50 nmol/L



Measure urine calcium: creatinine clearance to		13 (87%)		   exclude FHH 	

Results suggestive of PHPT						10 (67%)

Repeat calcium								6 (40%)

Exclude medications that may cause 				5 (33%)	 hypercalcaemia eg. thiazides, lithium	

Repeat bone profile							4 (27%)

Repeat PTH									3 (20%)

Test renal function								3 (20%)

Suggest referral to endocrinology				2 (13%)













15 labs answered this question with the following responses.

Other responses included:

Exclude supplements eg. vitamin D  

Check for FHx of hypercalcaemia

If further testing excludes FHH, refer for sestamibi scan if parathyroidectomy 

*









Question 14b

Please indicate your advice for the following combination of results:

Adjusted calcium >2.6 and <3.5 mmol/L, PTH 3.0 – 8.5 pmol/L,  Vitamin D < 50 nmol/L



Vitamin D insufficient							7 (47%)

Replace vitamin D								7 (47%)

Measure urine calcium: creatinine clearance 		6 (40%)              to exclude FHH

Repeat calcium								5 (33%)

Repeat calcium, vitamin D and PTH in 3-6/12		5 (33%)

Suggest referral to endocrinology/ obtain			3 (20%) endocrine opinion on vit D replacement in 			          hypercalcaemic patient

Low vit D could contribute to raised PTH			2 (13%)











Vitamin D not mentioned in 4 of the 15 responses 

None stated to repeat vit D in this scenario  - encouraging 

Fewer people mentioned it was consistent with PHPT cf. first scenario

Same comments to previous scenario were also repeated:

Test renal function			4	27%

Results suggestive of PHPT		3	20%

Repeat bone profile			3	20%

Exclude medications that may cause hypercalcaemia 	3	20%

eg. thiazides, lithium, bisphosphonates	

Test serum electrophoresis 		1 7% 

Check for FHx of hypercalcaemia 		1 7% 

Elevated calcium, normal PTH and vitamin D deficient 1 7% 

If further testing excludes FHH, refer for sestamibi scan if parathyroidectomy 1 7%  

If PTH does suppress after vitamin D treatment possible causes of hypercalcaemia include thiazide diuretics, malignancy, thyrotoxicosis.  1 7% 













*









Question 15

Does your laboratory offer a urine calcium:creatinine clearance?  



Yes							16 (70%)

No							7 (30%)



If yes, are requests mostly from the endocrine team?



Yes 							15 (94%)

No							1 (6%)

	

Requests from renal team and paediatrics also







23 labs responded

*









Question 16



Do you recommend measuring a urine calcium: creatinine clearance for all patients with ? Hyperparathyroidism



a.	Yes										9 (39%)

No											14 (61%)

Only offer calcium:creatinine ratio		2 (14%) 

Patients are heart/lung Tx and not 		1 (7%)		usually investigated for ? PHPT







23 labs responded

*









Question 17

What specimen do you recommend for measurement of calcium:creatinine clearance?



24 hour urine collection				

Acidified?

Yes							8 (42%)

No							2 (11%)



Early morning urine sample

Acidified?						

Yes							5 (26%)					

No							0 (0%)



c.	Random urine sample				4 (21%)





19 labs responded to this question

*









Question 18

Do you routinely add on vitamin D to calcium: creatinine clearance requests?



Always								0 (0%)

Never								22 (95%)

Only if not measured in the 		1 (5%)				last 3 months





*









Question 19

What percentage of calcium:creatinine clearance results over the past year in your laboratory were:



a.	<0.01						19%

b.	0.01 -0.02					33%

>0.02						48%



Only 4 labs answered this question



<0.01 suggests FHH more likely > 0.01 suggest PHPT and patients should be referred to endocrilnino

*









Question 20

Do you offer intra-operative PTH measurement at your hospital?	



a.	Yes						5 (22%)

b.	No							18 (78%)





*









Question 21

Do you offer selective venous sampling for PTH measurement at your hospital?



a.	Yes						9 (39%)

b.	No							14 (61%)





*









Question 22

Does your Trust have any clinical guidelines into the investigation of hypercalcaemia? 



Yes								7 (30%)

		(2 labs for hypercalcaemia of malignancy only)

No								16 (70%)



If yes, was Biochemistry involved in the laboratory aspects of the guideline?



a.	Yes								4 (57%)

b.	No								3 (43%)





*









Question 23

Does the laboratory provide clinical input to the parathyroid MDT at your hospital?



a.	Yes						8 (35%)

b.	No							15 (65%)





*









Thanks for listening

Any questions
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Recommendations as a result of the Thames Audit Group Meeting on the laboratory investigation of hypercalcaemia 

22/01/14



1. Laboratories should aim to use the Pathology Harmony reference ranges for adjusted calcium of 2.20 – 2.60 mmol/L wherever possible.

2. It may not be advisable to measure PTH in a normocalcaemic patient (without CKD) to avoid confusion of how to act on a normocalcaemic result with a raised PTH. This combination of results is most commonly associated with secondary hyperparathyroidismdue to vitamin D deficiency. 

3. A multi-disciplinary approach to the investigation and treatment of primary hyperparathyroidism(PHPT) is important.  The aim of the laboratory is to provide the clinicians with the status of calcium, PTH and vitamin D in the patient before referral to Endocrinology. This should prevent unnecessary referral of patients who are not likely to have PHPT.

4. PHPT should be biochemically confirmed including exclusion of familial hypocalciuric hypercalcaemia using calcium:creatinine clearance measurement, and other causes should be removed (eg. thiazide diuretics) or treated (eg. vitamin D deficiency) prior to radiological imaging.   

5. The following algorithm is suggested to be used on patients who present with hypercalcaemia in the first instance to their GP or for out-patients. The following comments may be used accordingly:

a. PTH consistent with a non-parathyroid cause of hypercalcaemia and the following causes should be considered: malignancy, vitamin D associated causes (eg. sarcoidosis) and FHH.

b. PTH is consistent with primary hyperparathyroidism, suggest endocrine referral.

c. Suggest replace vitamin D and repeat calcium, vitamin D and PTH in 6 months.

d. Suggest exclude FHH by sending repeat serum for UE and calcium plus urine sample for calcium/creatinine clearance. Otherwise results are consistent with primary hyperparathyroidism.



NB. PTH range used for the algorithm was obtained from: Clinical and laboratory features of calcium-sensing receptor disorders: a systematic review, Ian R Gunn and Dairena Gaffney. Ann Clin Biochem 2004; 41: 441–458

Written by: Emma Ashley

[bookmark: _GoBack]Reviewed by: Thames Audit Group committee, June 2014
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 (
Thames
Audit
Group
)Thames Audit on the Laboratory Investigation of Hypercalcaemia

Dear Colleague,

Please complete this short audit questionnaire looking at the laboratory investigation of hypercalcaemia. 



1. What method is used to routinely measure calcium in your laboratory? 

a. o‐cresolphthalein

b. arsenazo III

c. Indirect potentiometry using a calcium‐selective electrode



2. Is ionised calcium measured in your:

a.  laboratory? 

i. Yes

ii. No



b. hospital as Point of Care Testing?

i. Yes

ii. No

If yes, for what purpose?



3. What equation do you use to calculate adjusted calcium in your laboratory?



4. How did your laboratory derive this equation?



5. Do you use the ‘Pathology Harmony’ adjusted calcium reference range?

a. Yes

b. No



6. What tests are included in your bone profile? (tick all that apply)

a. Calcium

b. Albumin

c. Phosphate

d. ALP

e. Mg

f. Total protein

g. 25OH -Vitamin D





7. What action limits are used for phoning hypercalcaemia?

a. RoyalCollege guidance (≥3.5 mmol/L)

b. Locally agreed policy (please state) 





8. Between the period of March – September 2013, what percentage of all adjusted calcium results were:

a. Greater than the reference range?

i. <1%

ii. 1 – 5%

iii. 6 – 10%

iv. >10%



Please state whether or not you were able to limit your data to one result per patient for this question.









9. Of these patients with hypercalcaemia identified, what was the - 

a. Percentage of:

i. Male

ii. Female



b. Source of these requests (%):

i. GP 

ii. In-patient

iii. Out-patient



c. Age of patient (%):

i. ≤ 18 years

ii. 19 – 40

iii. 41 – 50

iv. 51 – 60

v. 61 – 70

vi. >70 years old



10. When hypercalcaemia is found on the first occasion in a patient, what is suggested as the next line of investigation in the clinical comment? (tick all that apply)

a. Repeat calcium 

b. Repeat calcium on fasting, uncuffed sample

c. Request a paired sample for PTH measurement

d. Measure vitamin D

e. Measure TFTs

f. Measure renal function

g. Serum protein electrophoresis

h. Ask for drug history 

i. No comment

j. Other (please state below)



If no clinical comment is added, how do you act on the result?





11. If an appropriate sample is available in the laboratory, is PTH added to the request? 

a. Yes, it is always added to a patient request with hypercalcaemia 

b. It is added dependent on clinical details, calcium level and renal function

c. No, it is never added to a request

d. Other



If a or b was selected, was this process agreed with the users of the service?



12. Do you routinely vet PTH requests?

a. Yes

b. No



If yes, what criteria are used?







13. Do you routinely add vitamin D to a request for calcium and PTH?

a. Yes

b. No



14. Please indicate your advice for the following combination of results:

a. Adjusted calcium >2.6 and <3.5 mmol/L, PTH 3.0 – 8.5 pmol/L,  Vitamin D > 50 nmol/L



b. Adjusted calcium >2.6 and <3.5 mmol/L, PTH 3.0 – 8.5 pmol/L,  Vitamin D < 50 nmol/L





15. Does your laboratory offer a urine calcium:creatinineclearance?  

a. Yes 

b. No



If yes, are requests mostly from the endocrine team?



16. Do you recommend measuring a urine calcium:creatinine clearance for all patients with ? hyperparathyroidism

a. Yes

b. No





17. What specimen do you recommend for measurement of calcium:creatinine clearance in this instance?

a. 24 hour urine collection 

i. Acidified?

b. Early morning urine sample

i. Acidified?

c. Random urine sample



18. Do you routinely add on vitamin D to calcium:creatinine clearance requests?

a. Always

b. Never

c. Only if not measured in the last 3 months




19. [bookmark: _GoBack]What percentage of calcium:creatinine clearance results over the past year in your laboratory were:

a. <0.01

b. 0.01 -0.02

c. >0.02



20. Do you offer intra-operative PTH measurement at your hospital?	

a. Yes

b. No



21. Do you offer selective venous sampling for PTH measurement at your hospital?

a. Yes

b. No



22. Does your Trust have any clinical guidelines into the investigation of hypercalcaemia? 

a. Yes

b. No



If yes, was Biochemistry involved in the laboratory aspects of the guideline?

a. Yes

b. No





23. Does the laboratory provide clinical input to the parathyroid MDT at your hospital?

a. Yes

b. No



Please send completed questionnaire by 28th October 2013 if possible   to

emmaashley@nhs.net



or – 



Emma Ashley

Department of Clinical Biochemistry 

KingstonHospital NHS Trust

Galsworthy Road

Kingston upon Thames

Surrey

KT2 7QB





Name of your hospital:



Teaching/Non Teaching:
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