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Application Deadline Extended for the Direct
Entry HSST Posts in Clinical Biochemistry
In conjunction with the ACB, the National
School of Healthcare Science has kindly
extended the application window for
the Direct Entry HSST posts in Clinical
Biochemistry. There are three Direct Entry
posts available in England: London
(Viapath Guy’s & St Thomas’ and King’s
College Hospitals), Norfolk & Norwich,
and Hull & East Yorkshire Hospitals.
The HSST is a five year programme
available to registered and experienced
Clinical Scientists who may be interested
in training to become a Consultant
Clinical Scientist.
The work-based training programme
gives trainees the opportunity to gain
clinical, scientific and leadership skills;
complete a Professional Doctorate
(DClinSci) or Postgraduate Diploma in
Leadership and Professionalism for
Healthcare Sciences; as well as obtain
Fellowship of the Royal College of

Sudoku

Pathologists (FRCPath) through
examination.
The trainee’s experiential learning will
be centred around the National School
HSST curriculum covering basic science
(laboratory skills and analytical
techniques); clinical experience via
attendance at outpatient clinics, ward
rounds and multidisciplinary team
meetings; laboratory quality and clinical
governance through laboratory activities
including audit, accreditation and risk
management; plus personal development
through training and teaching of others;
journal clubs and tutorials; research and
development projects.
Please find below a link to the HSST
recruitment web page: http://www.nshcs.
hee.nhs.uk/join-the-programme/nhshigher-specialist-scientific-training
At the time of writing the applications
deadline is unclear. ■

This month’s puzzle
Solution for April
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Annals Update for ACB News Readers
Michael Murphy, Editor-in-Chief
Readers of the ACB News might like to
know what’s going on at the Annals. The
answer is: lots! We have made no fewer
than five new and recent Associate Editor
appointments, with Rav Sodi, Jo Adaway
and Roy Peake joining Phil Monaghan
and Michael Cornes. We’ve also set up
an Annals Twitter account
(@AnnClinBiochem) and appointed Ceri
Parfitt as Social Media Editor. At the time
of writing the journal has over two
hundred followers, with more joining
every month. It’s a great way for the
editorial team to flag up articles of
interest, or indeed for readers to share
their thoughts on journal content.
Our publishers at SAGE have agreed to
make access to tweeted articles free to all
for two weeks after posting.
Interest in the journal is otherwise
extremely healthy. Online usage (full-text
downloads) surged to over 500,000 in
2018, confirming the visibility and impact
of the journal. It also vindicates the
decision a couple of years ago to open
access to all but the current and previous
years’ issues. This is very much the
direction of travel in the world of
academic publishing right now.
If you work in a laboratory discipline
other than clinical biochemistry, please
consider the Annals if you’ve written (or
plan to write) something that you think
might be worth publishing. We have

dedicated Associate Editors for
immunology, microbiology and
haematology, and will process it as quickly
as we can. We’re constantly looking at
ways of improving journal performance.
In this regard, I’m very pleased to report
that the average time from article receipt
to online publication has fallen
substantially in 2018, from 54 to 23 days –
a direct consequence of editorial board
decisions made in late 2017.
We’re still looking to appoint further
Associate Editors, so, if you’re actively
publishing and would like to develop
your experience in academic publishing,
please contact: Michael Murphy, Editor-inChief, email: m.j.murphy@dundee.ac.uk
or Tel: 01382 383541; or Maurice O’Kane,
Deputy Editor, email:
maurice.okane@westerntrust.hscni.net or
Tel: 028 7134 5171. ■

Condolences
It is with regret that we must inform you of the sad news of the deaths of the following
ACB Members.
Joe Fitzpatrick passed away on 20th April 2019. He had been a Founder Member since
1953 and retired as Top Grade Biochemist from the Ayrshire Area Laboratory in 1986.
Dr Heather Freeman also passed away on 20th April. She was a Senior Lecturer at the
Hammersmith Hospital, West London. Heather served on the ACB Education Committee
from 1994 to 1996. ■
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Systematic Reviews and Meta-Analyses
of Diagnostic Test Accuracy
Wednesday 11th – Friday 13th September 2019
Birmingham, UK
This three-day course is organised jointly by faculty from the University of Birmingham
and the University of Amsterdam. It is designed for individuals undertaking health
technology assessment, health service researchers and healthcare professionals interested
in understanding key issues in the design and conduct of systematic reviews and metaanalyses of diagnostic test accuracy (DTA) studies. The course will be delivered through a
mixture of interactive presentations, discussions and hands-on computer exercises.

Learning Objectives
At the end of the course, participants should be able to:
◆
◆
◆
◆
◆
◆

Appreciate the diversity of test usage and study designs
Understand potential risk of bias and concerns regarding applicability
Understand the concept underlying approaches to meta-analysis
Explore heterogeneity
Create different types of analysis (in RevMan and Stata)
Summarise results and draw appropriate conclusions

Faculty
◆ Patrick Bossuyt, Professor (Clinical Epidemiology), Department of Clinical Epidemiology

and Biostatistics, Academic Medical Center, University of Amsterdam; Jon Deeks,
Professor (Biostatistics), Institute of Applied Health Research, University of
Birmingham; Clare Davenport, Senior Clinical Lecturer, Institute of Applied Health
Research, University of Birmingham; Mariska Leeflang, Epidemiologist, Department of
Clinical Epidemiology and Biostatistics, Academic Medical Center, University of
Amsterdam; Sue Mallett, Senior Lecturer in Medical Statistics, Institute of Applied
Health Research, University of Birmingham; Yemisi Takwoingi, Senior Research Fellow
in Biostatistics, Institute of Applied Health Research, University of Birmingham
The Course fee of £695 includes course materials, a light breakfast, 2-course lunch and
unlimited tea or coffee on the 3 days. Closing date: 15th July 2019
Registration and further information: https://www.birmingham.ac.uk/research/

activity/mds/projects/HaPS/PHEB/diagnostic-research/courses/index.aspx

Publication Deadlines
To guarantee publication, please submit your article by the 10th of the preceding
month (i.e. 10th July for August 2019 issue) to editor.acbnews@acb.org.uk
We try to be as flexible as possible and will accept articles up to the 20th
to be published in the nearest issue if space allows. Otherwise they will be held over
to the next issue. If we are aware that articles are imminent, this gives us more
flexibility and we can reserve space in anticipation.
If in doubt, please contact Ian Hanning, Lead Editor, via the above e-mail. ■

Issue 659 | June 2019 | ACB News

Microbiology News | 9

Infections in People who
Inject Drugs
Dr Derren Ready, Public Health England
On Friday 22nd February, Public Health
England (PHE) hosted a symposium
focussed on Infections in People Who Inject
Drugs (PWIDs). The meeting was opened by
Dr Susan Hopkins, who reminded the
attendees why we should be interested in
supporting initiatives to improve the health
of People Who Inject Drugs. Dr Hopkins
highlighted the disproportionate burden of
infections in PWID, and stated that it was
essential that we, as healthcare
professionals, make every contact with this
population count, if we do this, we can
ensure we deliver the quality of care
required. Dr Hopkins also reminded us that
we must step out of our topic specific silos
and come together as a wider health
community of professionals, working across
cities to support the range of work going
on. Finally, Dr Hopkins challenged us as a
group to ask ourselves how are we going
to create change to improve the lives of
PWIDs?
During the afternoon session a range of
speakers discussed infections among People
Who Inject Drugs in the UK. Stephanie
Migchelsen, Dr Magdalena Harris,
Dr Derren Ready, Dr Katy Sinka, Dr Corinne
Amar, Prof Richard Tedder, Prof Angela
Kearns and Dan Lewer all updated the
audience on this topic.
Here are some of the key messages from
the day:
◆ Drug use in the UK is among the highest
in Western Europe, 3 million 16-59 yo in
England and Wales reported using a
drug in the past 2 years.
◆ It has been estimated that nearly
190,000 people in the UK have acquired
HCV infection through injecting drugs
(90% of all chronic Hep C cases).

◆ Many opportunities for HIV testing are

◆

◆

◆

◆

missed – for example, the majority of
PWID who reported never having been
tested or not recently being tested for
HIV, did report that they had attended
their GP, had been prescribed a
substitution drug or had used a
needle/syringe programme, so were in
contact with services in the past year.
1 in 500 PWID are currently infected
with HBV (anti-HBc and HBsAg),
however, 1 in 4 PWIDs have not received
a Hepatitis B vaccination with uptake
being the lowest in <25 yo.
1 in 10 PWID were admitted to hospital
annually for bacterial infections, often
to ICU if left to a late stage of infection.
In 2017, 14% (410/2,877) of MSSA
bacteraemias and 11% (40/348) of
MRSA bacteraemias were associated
with injecting drugs (of those with risk
factor information).
Infection with spore forming
Clostridium botulinum, C. tetani and
Bacillus anthracis are uncommon but
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◆

◆

◆

◆

◆

◆

◆

bacterial spores can contaminate drugs
or cutting agents at any point from
production to use
Is venous sclerosis causally related to
heroin acidity – Magdalena reported on
the pH of the acids used to prepare
drugs – the mean pH of the citric acid
prepared samples was 2.6 and heroin
prepared with ascorbic acid had a mean
pH of 3.4.
In a London study 66% of people who
inject drugs sometimes or always reused
needles and syringes and of these: 34%
sometimes or never cleaned needles and
syringes.
Within a London study, 65% of PWID
reported ever having a skin or soft
tissue infection, of these cases 70%
received medical care and 46% were
hospitalised.
It was very common to delay seeking
medical care with 61% of PWID in this
study waiting 5 or more days before
seeking advice and 7% did not seek any
advice.
Magdalena also highlighted the human
stories of people who inject drugs, such
as their lack of access to a safe, clean
place to inject and in the absence of
this, they reported injecting quickly,
in unclean environments using a variety
of unclean water sources such as
puddle water or saliva.
Magdalena also reported on some of
the barriers to seeking medical care,
with embarrassment, a feeling of being
judged and stigmatised being reported
in addition to the fear of major surgery
and possible loss of limbs.
After nine years of decline, from 2012
hospital admissions caused by bacterial
infections associated with opioid use
have increased annually. Derren and
Angela highlighted that a particular
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concern was the increase in severe and
debilitating Staphylococcus aureus and
Group A Streptococcus (GAS) infections
in people who inject drugs. Although
these infections have a substantial
impact on health services, the reason
for the increase is unclear. Interestingly,
the specific types and sub-types
(lineages) of S. aureus and GAS causing
infections in PWID are infrequently
identified as causing infections in other
non-PWID populations.
◆ Dan presented data from his study
which showed that infection can be
linked to rushed injecting, sharing
equipment (which may be a proxy for
frequency of injecting), use of alcohol,
unstable housing, being female and
injecting stimulants (crack in addition to
heroin).
Overall, the meeting demonstrated the
importance of providing harm reduction
services, it could be seen that there were
lots of missed opportunities to follow-up
PWID cases and provide this population
with much needed healthcare support such
as wound care, vaccination etc. It was
discussed that there is a need to refresh
injecting advice (including use of water,
acid, skin cleaning prior to injection).
It could also be seen that better infection
control advice is needed in the hostel
setting to support the prevention of
infection spread in this setting.
In conclusion, although people who
inject drugs are often considered as a hard
to reach population, perhaps it’s our
services that are hard to reach rather than
the population and, as Susan stated in her
opening address, as healthcare
professionals we must make every contact
with this population count. ■
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The Diggle Microbiology Challenge
These multiple-choice questions, set by Dr Mathew Diggle, are designed with Trainees in
mind and will help with preparation for the Microbiology Part 1 FRCPath exam.

Question 13 from April’s ACB News
Clavulinic acid:
A) Inhibits B lactamase
B) Is synergistic with bacitracin
C) Can be combined with ampicillin in treatment D) Acts at the ribosome level
E) Extends the spectrum of action of some penicillins

Answer
a) Inhibits B lactamase. Clavulanic acid acts directly on the β-lactamase enzyme, binding
irreversibly to a serine residue in the active site and rendering it inactive. Clavulanic acid is
synergistic with amoxicillin and can be combined to produce the β-lactamase resistant drug
augmentin. Ampicillin can be combined with the β-lactamase inhibitor sulbactam to produce
another β-lactamase resistant antibiotic. Clavulanic acid does not extend the activity of
penicillins, rather protects them from hydrolysis and inactivation by β-lactamase enzymes.
The spectrum of penicillins can be extended by side chain modification.

Question 14
Plasmodium falciparum:
A) Attacks only senescent erythrocytes
B) Produces multiple infection of erythrocytes
C) Enlarges the size of the erythrocytes D) Produces schuffner’s dots
E) Characteristically produces clinical relapses
The answer to Question 14 will appear in the next issue of ACB News – enjoy! ■
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Deacon’s Challenge
Revisited
No 2 - Answer
During the course of treatment of a patient with diabetic ketoacidosis, 6 litres of
physiological saline (0.9%) and 3 litres of dextrose (5%) were infused before the patient's
urine output became equal to the rate of infusion. By this time the cumulative urinary
output since starting treatment was 2.0 litres of fluid containing 70 mmol sodium.
The patient had been catheterized on admission and the residual urine discarded.
Estimate the extracellular fluid deficit at the time treatment was begun, indicating any
assumptions that you make.
MRCPath Nov 1999 – modified

The key to this question is that the bulk of the administered sodium will remain in the ECF
and once the patient is fully rehydrated the plasma sodium will return to normal.
First calculate the amount of sodium given:
Total Na+ given (mmol) = Volume infused (L) x [ Na+] in fluid (mmol/L)
Volume infused = 6 L
Sodium content of fluid = 0.9% = 9 g/L. MW of NaCl = 23 + 35.5 = 58.5
[Na+] in 0.9% saline = 9 x 1000 = 154 mmol/L
58.5
Total Na+ given = 6 x 154 = 923 mmol
Next calculate the amount of sodium retained (Na+ gain):
Na+ gain = Na+ given - Na+ loss
A total of 70 mmol was lost in the urine
Na+ gain = 923 - 70 = 853 mmol
Assuming: the patient is fully hydrated i.e. the ECF volume has returned to normal
Assuming: the plasma glucose has returned to normal i.e. no fluid shift from ICF to ECF
Assuming: there is no significant shift of sodium into cells
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then the expansion of the ECF due to treatment is equal to the original deficit.
Since we know the concentration of sodium in the expanded portion of the ECF (equal to
normal plasma sodium i.e. approx. 140 mmol/L) and the total amount of sodium in this
portion (the sodium gain), then it is a simple matter to calculate the volume of ECF which
would contain this amount of sodium:
ECF expansion (original deficit)

=

Total Na+ gain (mmol)
Plasma [Na+] (mmol/L)

= 853 = 6.1 litres
140

Question 3
A solution containing a substance of molecular weight 400 at a concentration of 3g/L
transmitted 75% of incident light of a particular wavelength in a 1 cm cuvette.
Calculate the % of incident light of the same wavelength that would be transmitted
by a solution of the same substance at a concentration of 4 g/L and calculate the
molar absorption coefficient for that substance at this wavelength. (FRCPath)
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NICE and the ACB
Membership
ACB Scientific Committee
The National Institute for Clinical
Excellence (NICE) was established on
1st April 1999 as a special health authority
to promote clinical excellence in the health
service. On 1st April 2005 the Health
Development Agency joined with NICE and
the organisation became the new National
Institute for Health and Clinical Excellence
(still abbreviated as NICE). A good timeline
showing in more detail how the
organisation has evolved is available here:
(https://www.nice.org.uk/about/who-weare/history-of-nice).
NICE is the independent organisation
responsible for providing evidence-based
guidance on health and social care to help
health, public health and social care
professionals deliver the best possible care
within the resources available.
We have previously described how the
National Institute for Health Research, like
the NHS, is made up of its component
parts (ACB News August 2018 ) making it
sometimes difficult to appreciate as a
single organisation. NICE is another
organisation made up of a number of
different component parts, often referred
to as programmes, developing NICE
guidance, standards and other resources.
An outline of the NICE structure is
described here (https://www.nice.org.uk/
about/who-we-are/structure-of-nice).
The scale of their activity is vast. Through
their various programmes they have
published over eighteen hundred pieces of
guidance and advice and at the time of
writing had 482 pieces under
development. They are all available to the
public here (https://www.nice.org.uk/
guidance/published).
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NICE is dependent on subject matter
experts and it is these experts, as part of
the development committees, that
develop, with public consultation, and
agree the content of the guidelines and
advice. In this regard NICE is keen to ensure
it is recruiting the right professional staff as
well as lay members and other stakeholders
to its development committees.
Even if we don’t contribute to 70% of all
healthcare decisions made, laboratory
medicine underpins many patient
pathways and there are elements of
laboratory testing playing key parts in
guidance and advice produced by NICE.
There are a couple stages to the
development of the guidance at which
laboratory professionals can input their
laboratory expertise and potentially
influence how these are written. This
could be through commenting on NICE
documents when they come out for public
consultation or actually applying to join
one of the development committees.
There are many ACB members are already
involved NICE activities. We have asked a
few to talk about their experiences and
how they became involved here:
David Halsall, Consultant Clinical
Scientist, Cambridge
What Committee(s)/Guidelines have you
been involved with?
Thyroid Disease Guideline Committee.
How did you become involved with NICE?
I responded to the bid for a biochemist
co-optee – as recommended by our local
Thyroid Lead. I had to produce a CV,
supporting document, referees and had a
telephone interview.

Current Topics | 15

How did you find it?
Very positive. I’m really impressed as to
how efficient & rigorous NICE are. The
admin support is excellent - I’m not used
to being looked after so well (I haven’t
seen the end of the process yet so can’t
comment on this). It’s been a great
opportunity to meet other committee
members. I now read NICE guidance in a
different light as I have a better
understanding of the processes and
terminology used. There’s an awful lot of
literature out there that doesn’t stand
close scrutiny – so the experience will
change both the way I read and contribute
to the literature. I’m somewhat
apprehensive as to how our guidance will
be received but confident that we have
done the best job with the available
evidence.
Would you recommend it?
Definitely. No more moaning about
Clinical Biochemists not being represented.

Chris Chaloner, Consultant Paediatric
Biochemist and Head of Service for
Clinical Biochemistry, Manchester
What Committee(s)/Guidelines have you
been involved with?
Procalcitonin diagnostics assessment;
Neonatal jaundice Guideline Development
Group (GDG) review and update; Neonatal
parenteral nutrition. I also commented on
behalf of the ACB for the recent
Pancreatitis guideline.
How did you become involved with NICE?
I was approached by NICE to join the PCT
guideline group. For the Neonatal
Parenteral Nutrition (PN) group, the ACB
asked me as it was felt to be important to
have biochemist input.
How did you find it?
I found it to be really useful in a number
of ways. Firstly, to positively influence
rational use of tests; secondly for personal
development – you learn a lot of ‘soft’
skills around influencing and resolving
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conflicting views; and thirdly it is utterly
fascinating learning more about how
clinicians think, and how they apply their
reasoning to use of laboratory tests. It has
been hugely rewarding. It is very satisfying
to use one’s professional expertise in such
a productive way, and in a way that will
influence every day practice in the NHS
and beyond.
Would you recommend it?
I would strongly recommend colleagues
getting involved, yes.
Owen Driskell, Clinical Scientist, Lead
for Laboratory Medicine NIHR Clinical
Research Network, West Midlands
What Committee(s)/Guidelines have you
been involved with?
I am a Standing Member of the NICE
Diagnostic Advisory Committee involved
with the Diagnostics Guidance outputs.
How did you become involved with NICE?
I was interested in the link between
research and guidance and attended a
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Methods for Evaluating Medical Tests and
Biomarkers conference. There I met the
Associate Director for the Diagnostics
Assessment Programme who had
contacted the ACB Scientific Committee
previously. She alerted me to an advert for
the appointment of a Clinical Scientist to
the Diagnostics Advisory Committee (DAC).
The advert was posted on the ACB
Mailbase and I replied. I had to supply a
CV and was interviewed over the phone.
How did you find it?
The level of discussion is very high and
there is a thorough examination of the
available evidence. The challenges when
trying to interpret this evidence highlights
to me the need for good quality data
collection, service evaluation and research
in our practice. There is considerable
expertise in the room at committee
meetings from the evidence assessment
groups, clinical experts, patient and lay
representation and of course
representatives from laboratories to put
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the laboratory perspective across especially
where there is a laboratory test
technology under assessment. However, is
interesting how many principles apply
more generally to all diagnostic
technologies. I have also been able to
support the NICE team in suggesting
clinical scientists with particular expertise
to be approached for potential committee
membership.
Would you recommend it?
Yes. You learn a lot from the other
committee members and gain a wide
appreciation of the work and
professionalism that goes into developing
NICE guidelines. I also noted that most
guidelines come with research
recommendations for further research
needed to inform future guideline
assessments. It is another place to look for
research topic ideas!
Mandy Perry, Principal Clinical
Biochemist, Exeter
What Committee(s)/Guidelines have you
been involved with?
I have been involved as a specialist
committee member for the Diagnostics
Assessment Programme for Therapeutic
Monitoring of TNF-alpha inhibitors in
rheumatoid arthritis, which is due to be
published in July 2019.
How did you become involved with NICE?
I was approached by the NICE Diagnostic
Guidance team.
How did you find it?
I have really enjoyed working on the
specialist committee for this diagnostics
assessment programme. Bespoke training
was provided, which was really useful as a
reminder of what is important for clinical
and cost effectiveness. Seeing the whole
process evolve has been really interesting.
Working with the NICE team, other
professionals and lay committee members
from across the country has broadened my

outlook and shown me new perspectives
to the topic of interest (Rheumatoid
Arthritis). I have found the discussion
engaging, thought provoking and an
excellent training ground for evidence
based medicine.
Would you recommend it?
Absolutely.
Simon Fleming, Consultant in Clinical
Biochemistry, Truro
What Committee(s)/Guidelines have you
been involved with?
I am a Standing Member of the NICE
Diagnostic Advisory Committee and have
been since its inception in 2010, so seem
to have “ stuck with it”.
How did you become involved with NICE?
Saw the advert (can’t remember where)
and thought that looks like an interesting
and new challenge, and applied.
How did you find it?
The committee has evolved over time,
has covered numerous diagnostic topics,
about a third are laboratory based, so one
certainly gets to broaden one’s horizons
into other areas of diagnostics. The
training has been comprehensive, and one
gets to rub shoulders with eminent health
economists, and other content experts, so
the learning is continuous and varied.
Standing committee members are invited
in turn to do the health economics
presentation for each subject on its first
meeting, and it’s not quite as onerous as
that may sound. The expert assessment
group do all the leg work, but it may
extend to 300 plus pages so you have to be
quite good at summarising, and the lovely
NICE technical team will help you out.
One gains an understanding on how
thorough NICE are, and how seriously
they treat each appraisal, there is a huge
will to want to get it right for the NHS.
Unfortunately the quality of the evidence
in diagnostics is generally poor, so getting
Issue 659 | June 2019 | ACB News
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to the right place can generate some
intense discussion.
Would you recommend it?
Definitely a yes. Be prepared to be
stretched intellectually. I have thoroughly
enjoyed my time with NICE, even with the
early starts and sometimes long days at
committee meetings. Given that I am
stepping down in May 2019, that will leave
a vacancy for somebody to come along
and contribute to the diagnostics advisory
committee.
Brian Shine, Consultant Chemical
Pathologist, Oxford
What Committee(s)/Guidelines have you
been involved with?
I have been a member of a NICE
Technology Appraisal Committee (TAC)
since 2009.
How are the TACs different to the DAC
we’ve just read about?
The TACs appraise all kinds of
technologies, mostly drugs, so the topics
provide a broad range of medical practice.
A technology provides benefits by
improving quality of life or prolonging
life, summarised as Quality Adjusted Life
Years (QALYs). To be recommended for use
in the NHS, a technology has to increase
QALYs, at a cost that the NHS can afford,
and the ratio of cost to benefit is the
Incremental Cost Effectiveness Ratio (ICER).
The evidence is usually provided by the
company marketing the drug in the UK,
and the TAC is helped by an evidence
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review group, usually an academic health
economics group. The most critical part of
the appraisal is setting the scope of the
question, which is done long before the
technology is appraised by the committee.
This should be in the form of a PICO
question, where P is the population, I is
the intervention (the technology), C is the
comparator (usually existing drug(s) in the
treatment pathway), and O is the outcome
of interest (often the ICER).
Would you recommend it?
Learning about health economics has been
fascinating, and I would recommend being
involved in these committees.
We are an important professional group
with a lot to offer the development of
these guidelines. If you have a specialist
interest area then you may already be
aware of what NICE is doing in your field.
Otherwise, to find out what NICE is doing
you can look at the following website and
see what topics are currently in
development. (https://www.nice.org.uk/
guidance/indevelopment).
It is important we get involved to help
NICE develop the best guidance for the
NHS and it’s patients. A new NICE
sub-group of the ACB Scientific Committee
has been established to monitor NICE
activities and promote opportunities to
the membership. Please do let us know
any good news stories about your
involvement with NICE guideline
development by contacting the
ACB Office. ■
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Focus 2019 – Three Days of
Service and Science in the
World’s Friendliest City!
Dr Josh Newmark, StR in Chemical Pathology, NHS Grampian
Glasgow is (at least according to one
leading travel publisher) the world’s
friendliest city. So I could be assured of a
warm welcome to the Scottish Event
Campus for Focus 2019 and was not
disappointed.
I was fortunate to be able to attend all
three days; first off was the Training Day.
After a quick catch up with colleagues
from across the country, the first session,
delivered by Sense about Science got
underway. For a conference with “Focus
on Science” in the headline, Sense about
Science, an independent charity that
campaigns for greater public

understanding of (and engagement with)
science and evidence, was an apt choice.
Dr Hamid Khan, who leads the Voice of
Young Science programme, gave an
inspiring, hopeful talk about the need to
demystify the media headlines. In the era
of “fake news”, polarised thinking and
scare-stories about health, trainees had
the opportunity to ‘guess the fad diet’,
discuss the difficulties of explaining
uncertainty and reconsider how they
communicate with staff and patients.
The afternoon session provided an
excellent opportunity to learn more about
immunology as it relates to biochemistry.

Entries for the Clinical Cases Poster Prize are scrutinised
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AACC President Dr Carmen Wiley with ACB President, Prof Ian Young

Dr Elizabeth Bateman and Dr Adrian
Heaps gave detailed presentations about
immunoglobulins and their clinical
context, which naturally provided useful
facts for exams and practice. Prof Ewan
Pearson concluded a thought-provoking
day by discussing the role of
autoantibodies in diabetes, providing
learning points that I will take with me to
diabetic clinic when I start attending these
next year.
Day one of the conference was headed
by the ACB-AACC Transatlantic Lecture,
where Dr Carmen Wiley highlighted one
of the problems faced daily in
biochemistry laboratories: antibody
interference. Some interesting strategies
for dealing with this were discussed. I then
chose to attend Dr Emma Ritchie’s talk on
calcium measurement, an excellent talk
that re-emphasised the challenges in
correct interpretation in unwell patients.
After a quick lunch, I had the opportunity
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to present my poster for the ACB Clinical
Cases Poster Prize. I was interested to hear
that other consultants had experienced
similar cases, and I enjoyed discussing their
thoughts. After a quick chance to peruse
the posters on show over coffee, the ACB
Medal Award competition proved an
engaging event. A particular highlight for
me was listening to Dr David Church
present his work on anti-insulin
antibodies, a presentation which went on
to be awarded the medal.
Day two was particularly relevant to my
daily work as a Trainee. My clinical
responsibilities include provision of
Parenteral Nutrition, reviewing patients in
lipid clinic and nutrition/obesity clinic.
I was therefore very interested to hear
about the different approaches to leading
a Parenteral Nutrition service (Dr Ruth
McKee), which highlighted the importance
of having a surgical perspective when
dealing with nutrition referrals. This was
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Dr David Church receiving the ACB Medal Award
from Prof Ian Young

followed by a talk on bariatric surgery,
with some interesting contributions from
the audience around primary, genetic
causes of obesity and how we need at

least to consider these as possibilities,
albeit extremely rare ones. I rounded off
the conference by attending the Clinical
Cases Oral Presentations, an extremely
enjoyable, interactive session, reformatted
this year to take into account audience
voting! I was particularly interested in
Dr Jennifer Nobes’ case, an Agatha
Christie-themed talk of sleuthing to
uncover an unusual case of cyanide
poisoning secondary to a burning sofa,
which highlighted the risks of cyanidecontaining plastics and confounding
factors in blood gas analysis.
This being my first time at Focus as a
trainee in Chemical Pathology, I was
delighted to have the opportunity to
attend, continue building contacts, present
our (runner-up prize-winning!) work and
learn about new developments in my
speciality. I am extremely grateful to the
ACB and the Royal College of Pathologists
for selecting me as a Flynn Bursary
recipient and I cannot wait to attend
again next year. ■

Interactive voting in progress in the Clinical Cases session
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Clinical Cases Oral
Presentations 2019
Dr Danielle Freedman, Luton and Dunstable University Hospital
NHS Foundation Trust
I am passionate about the key role of the
Laboratory/Clinician interface and the way
in which the Laboratory professional, be it
Scientist or Medic, can add value to the
total patient pathway. Individual case
reports have always been crucial to the
understanding of the pathophysiology of
many diseases. Clinical cases have an
important educational role and they
hopefully enhance the Scientists and
Medics clinical skills.
I have been leading and organising
interactive clinical case presentations since
the early 1990s and have been organising
the clinical case session at Focus for over 10
years and have standardised what appears
to be a successful format.
The process for choosing the clinical cases
at Focus has evolved over these past 10
years. This year, the standard was
outstanding, and I had a very difficult
choice to make, but what follows are the
7 cases that were presented at Focus on
2nd May 2019. The criteria for choosing the
cases includes surprising or unusual

presentations for a common clinical situation,
or just a rare clinical condition. I am
particularly interested in the way that the
clinical case unfolds and the pivotal role of
the Laboratory and Laboratory professional.
This year instead of asking the “experts”
to choose the winner and runner-up,
it was the whole audience who chose by
anonymised voting. Jenny Nobes
(Department of Blood Sciences, Ninewells
Hospital and Medical School, Dundee) was
the winner and Laura Briggs (Department
of Clinical Biochemistry, Imperial College
Healthcare NHS Trust, North West London
Pathology) was the runner-up.
I am sure we all concur with Sir Muir
Gray, when he said back in the 1990s,
the role of the Laboratory is that of a
provider of knowledge and interpretation
rather than just results. The following
series of clinical cases demonstrates this
extremely well.
Finally, I would like to thank the
ACB Office for assisting in the
administrative process.

“He who studies medicine without books sails an unchartered sea,
but he who studies medicine without patients does not go to sea at all”
– Sir William Osler, the Father of Modern Medicine
WINNER
A case for “The ACB Murders”?
J Nobes (Department of Blood Sciences, Ninewells Hospital and Medical School, Dundee),
S Padol (Department of Gastroenterology & Hepatology Ninewells Hospital and Medical
School, Dundee), E Dow (Department of Blood Sciences, Ninewells Hospital and Medical
School, Dundee)
Presenting author contact address: jennifer.nobes@nhs.net
Case presentation: A 63-year-old woman was found unresponsive upstairs in a
smoke-filled house. On assessment she was soot-covered, tachycardic, hypertensive and
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Clinical Case presenters with Dr Danielle Freedman and Dr Kevin Deans

wheezy. Arterial blood gas analysis showed type II respiratory failure, significant
carboxyhaemoglobinaemia (36.0%, reference range: 0.0-3.0%) and a mixed metabolic
and respiratory acidaemia.
The patient improved on high-flow nasal oxygen; within hours her carboxyhaemoglobin
fell to 3.1% and her PCO2 was within reference range. However, her metabolic acidaemia
continued to worsen ([H+] 65 nmol/L (36-44 nmol/L), bicarbonate 13 mmol/L (22-30
mmol/L)). She became increasingly nauseous, tachycardic and hypotensive, and her
lactate was consistently elevated at 12.2-13.4 mmol/L (0.7-1.8 mmol/L) despite fluid
resuscitation.
Diagnosis and treatment: A quick-thinking medical registrar realised that the fire had
started downstairs on synthetic upholstery and considered cyanide poisoning. Following
toxicology advice, the patient was given intravenous sodium thiosulphate and sodium
bicarbonate. Her lactate, [H+] and blood pressure soon normalised and she was discharged
once her smoke inhalation injury resolved.
Our diagnosis remains presumptive as we were unable to find a laboratory currently
providing analysis for cyanide, including a forensic laboratory. However, the presentation,
clinical and biochemical findings and response to treatment are convincing.
Pathophysiology: Cyanide is released as hydrogen cyanide (HCN) gas during the
combustion of numerous materials including plastics and upholstery. HCN is rapidly
absorbed and distributed around the body following inhalation. Cyanide binds strongly to
the haem group of cytochrome c oxidase, preventing the reduction of oxygen and
formation of adenosine triphosphate. Cells therefore become hypoxic despite adequate
oxygen delivery.
Learning points: Whilst cyanide poisoning is clearly an unusual cause of metabolic
acidosis, it is relatively common in survivors and victims of fires. Acute physicians and
clinical biochemists should be aware of the constellation of biochemical and clinical
findings of cyanide poisoning, and hospitals should ensure emergency treatments are
readily available.
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RUNNER-UP
This pituitary ain't big enough for the both of us
L Briggs (Department of Clinical Biochemistry, Imperial College Healthcare NHS Trust,
North West London Pathology, London), E Williams (Department of Clinical Biochemistry,
Imperial College Healthcare NHS Trust, North West London Pathology, London)
Presenting author contact address: lauraemily.briggs@nhs.net
Case: A 36 year old female presented to the emergency department with palpitations and
chest pain. Her troponin I (cTnI) was 2 ng/L, TSH was 6.18 mIU/L (0.3-4.20 mIU/L) and fT4
was 44.7 pmol/L (9.0-23.0 pmol/L) on admission. TFTs were similar on repeat testing. The
patient denied taking thyroxine or weight loss pills and had no recent history of scans
with iodinated contrast. Further clinical examination revealed a soft goitre, hair thinning
and loss of eyebrows. Heat intolerance, oligomenorrhoea, weight loss and a recent fall
were all noted in the patient history. Further laboratory investigations revealed elevated
FSH (26.7 IU/L) and oestradiol (5738 pmol/L) with suppressed LH (<0.5 IU/L) and an
elevated alpha subunit result of 46.3 IU/L (<1.0).
Investigation: Goldmann visual field test revealed a blind spot in her right eye.
Pituitary magnetic resonance imaging (MRI) showed a pituitary mass extending to the
right cavernous sinus and elevating the optic chiasm. Bilateral enlargement of the ovaries
due to ovarian hyperstimulation was shown on transvaginal ultrasound. Taken together,
the findings were highly suggestive of a dual-secreting TSH and FSH pituitary adenoma.
Patient Management: The patient underwent transsphenoidal pituitary adenoma
debulking surgery in order to prevent further vision loss. The nature of the lesion meant
that it could only be partially removed. Histology confirmed that the adenoma cells
expressed both TSH and FSH; other pituitary hormones were reported negative.
Post-surgery her FSH was 17.1 IU/L, oestradiol 849 pmol/L and TSH 1.14 mIU/L.
Conclusion: TSH-secreting pituitary adenomas are a rare cause of hyperthyroidism.
Dual-secreting TSH/FSH pituitary adenomas are very rare and have not been widely
reported.

Encephalopathy: consideration within and beyond biochemistry
A Burns (Department of Clinical Biochemistry, NHS Greater Glasgow & Clyde,
Glasgow)
Presenting author contact address: alanaburns@nhs.net
Presentation and history: An 11 year old girl, who was previously well, was brought in by
ambulance to her local emergency department with status epilepticus. She required
intubation and was transferred immediately to PICU. The patient had no regular
prescribed medication and no known drug allergies. The previous week the patient had
displayed several vacant episodes with bizarre behaviour, but nothing else of note.
She lives at home with her dad and younger brother. Upon questioning her paternal
grandmother had a seizure disorder but no other significant family history of note.
Initial investigations: Upon arrival at PICU the patient was warm, well perfused and
haemodynamically stable with a HR of 110 bpm and BP of 131/80. Initial blood gases
showed a mild respiratory acidosis but otherwise normal. She displayed bilateral clonus
extensor posturing and was hyporeflexic.
Following seizure activity a low GCS persisted. The patient’s lumbar puncture showed
elevated glucose and protein with a normal lactate. An electroencephalogram showed a
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diffuse slow pattern with few normal cerebral rhythms which is in keeping with a diffuse
encephalopathic process but there were no diagnostic features and her head MRI and
neuroimmunology tests were normal. A slightly raised plasma lactate was consistent with
recent seizure activity. The patient’s thyroid function tests showed a TSH of 5.32 mU/L,
fT4 8.8 pmol/L and a tT3 0.9 nmol/L. Of note, her thyroid peroxidase antibodies titre was
>2000 U/mL. Other biochemistry and metabolic tests were unremarkable and a urine
toxicology screen was negative.
Outcome: The patient was diagnosed with Hashimoto’s encephalopathy and initially
treated with prednisolone, levetiracetam, olanzapine and 25 mcg of levothyroxine. She
was also prescribed 3 infusions of immunoglobulin (Panzyga) before discharge to her local
hospital. The patient remains well and is back at school.

Primum non nocere: first do no harm
K Fenna (Department of Clinical Biochemistry, Frimley Health NHS Foundation Trust,
Slough / Royal Berkshire NHS Foundation Trust, Reading)
Presenting author contact address: kate.fenna@nhs.net
Introduction: Cancer immunotherapy, particularly for metastatic disease, is increasing in
use and interest. Although potentially highly effective, certain immunotherapies (most
notably nivolumab and ipilimumab), have been recognised for causing irreversible
autoimmune endocrine gland destruction. Here I present 3 different cases of
immunotherapy-induced endocrinopathy, identified over a period of 6 months;
highlighting the need for increased clinical awareness.
Case 1: 61 y male, on nivolumab and ipilimumab for metastatic NSCLC. Outpatient
bloods revealed a 9 am cortisol of 632 nmol/L. Three weeks later, this had dropped to
32 nmol/L. Extensive cellular infiltration and adrenal gland destruction was confirmed by
imaging.Case 2: 31 y female, on nivolumab for metastatic melanoma. Outpatient bloods
showed TSH 0.26 mU/L (0.27-4.20), fT4 10.4 pmol/L (12-22); suggestive of secondary
hypothyroidism. Additional hormones were added, revealing a 9 am cortisol of <25
nmol/L. Further testing confirmed secondary adrenal dysfunction, and imaging revealed
extensive cellular infiltration confirming induced hypophysitis.
Case 3: 84 y female on nivolumab and ipilimumab for metastatic renal cell carcinoma.
Outpatient bloods revealed TSH 0.19 mU/L, fT4 20.7 pmol/L, 9 am cortisol 632 nmol/L and
prolactin 1415 mU/L. Repeats 6 weeks later revealed TSH 0.04 mU/L, fT4 10.8 pmol/L,
9 am cortisol <25 nmol/L and prolactin 2136 mU/L. Similar infiltration and hypophysitis
was identified. Clinical trials have found that hyperprolactinaemia in patients on
immunotherapy is a predictor of poorer outcomes. It is hypothesised that the prolactin is
lymphocytic, and may be an early indicator of extensive lymphocyte activation and
subsequent endocrine gland infiltration.
Discussion: Although cases are published, immunotherapy induced endocrinopathy is
not widely recognised. Increasing use means heightened clinical awareness is needed.
These cases were identified over 6 months, and in 2/3 the endocrinopathy was only
detected when additional tests were added by the Duty Biochemist. Therefore it’s
important to take note of clinical details stating immunotherapy, be aware that
dysfunction can occur in a few weeks, and additional tests should be considered.
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Look before you leap! A case of pseudohypertriglyceridaemia
J Waldron (Department of Clinical Biochemistry, Royal Stoke University Hospital,
Stoke on Trent), A Fryer (Department of Clinical Biochemistry, Royal Stoke University
Hospital, Stoke on Trent)
Presenting author contact address: julian.waldron@uhnm.nhs.uk
A 60 year old gentleman with type 2 diabetes and hypertension had routine annual
review bloods. The patient was on metformin, ramipril, bisoprolol, aspirin and
bezafibrate. He had a history of persistent hypertriglyceridaemia despite aggressive
treatment with bezafibrate.
Latest serum triglycerides were 25 mmol/L, but on close inspection of the sample, it was
noticed that lipaemia was not present. Following discussion with the GP and receipt of
another sample, the triglycerides were again similarly elevated at 24.5 mmol/L on a clear
sample.
The patient declined attendance at clinic for glycerol analysis, but reluctantly agreed to
collect a urine sample for organic acids by gas chromatography-mass spectrometry
(GC-MS). Glycerol was grossly increased consistent with a diagnosis of glycerol kinase
deficiency.
Glycerol kinase deficiency is a benign condition in adults which can be easily missed as
routine triglyceride methods are glycerol-based, but do not incorporate a glycerol blank
in the reaction. Gold standard measurement of triglycerides is by GC-MS, but this is only
available at reference laboratories.
An understanding of routine analytical methods and close vigilance are required to
detect pseudohypertriglyceridaemia and avoid unnecessary patient management.

A cause of metabolic acidosis that is often overlooked!
HL Falconer (Clinical Laboratories, University Hospital Wishaw, Wishaw), IR Gunn (Clinical
Laboratories, University Hospital Wishaw, Wishaw)
Presenting author contact address: helen.falconer@lanarkshire.scot.nhs.uk
A lady aged 85 with a history of chronic kidney disease and osteoarthritis was admitted to
Orthopaedics following a fall. Routine biochemistry was performed on admission and
creatinine was shown to have risen from 160 µmol/L to 394 µmol/L and acute kidney
injury was diagnosed. CRP was also raised and so treatment was commenced with IV fluids
and antibiotics. The infection and AKI both gradually resolved. This lady then, however,
developed an asymptomatic metabolic acidosis which was only identified by a low
bicarbonate result.
The differential diagnosis for metabolic acidosis is extensive but more common causes
include renal failure, lactic acidosis, ketoacidosis caused by diabetes, alcohol and
starvation, renal tubular acidosis and poisoning with ethylene glycol and methanol.
Lactate was in the normal range and ketones were not present. Potassium was also in the
normal range making renal tubular acidosis unlikely. Ethylene glycol and methanol were
not tested for as this patient was in hospital when the acidosis developed. Initially the
metabolic acidosis was attributed to renal issues however upon further investigation
additional testing was carried out.
Rarer causes of metabolic acidosis include medication such as antibiotics or long-term
use of paracetamol (at therapeutic doses) which can cause an accumulation of
pyroglutamic acid or a metabolic disorder such as multiple acyl CoA dehydrogenase
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deficiency. Therefore blood spot acylcarnitine and urine organic acid analyses were
performed. The acylcarnitine analysis was inconclusive with a variety of different carnitine
species raised but the organic acid trace had a pyroglutamic acid peak suggestive of a
paracetamol-induced metabolic acidosis. Paracetamol was withdrawn and the acidosis
resolved. The patient was therefore advised to avoid paracetamol use in the future.
While this is a rare cause of metabolic acidosis it must not be overlooked due to
widespread use of paracetamol.

Airplane food makes me sick
A Tridimas (Department of Clinical Biochemistry and Metabolic Medicine, Liverpool
Clinical Laboratories, Liverpool), J Taylor (Department of Clinical Biochemistry and
Metabolic Medicine, Liverpool Clinical Laboratories, Liverpool), P Hine (Infectious
Diseases, Liverpool School of Tropical Medicine, Liverpool), A Stewart (Infectious Diseases,
Liverpool School of Tropical Medicine, Liverpool), S Defres (Infectious Diseases, Liverpool
School of Tropical Medicine, Liverpool)
Presenting author contact address: joseph.taylor@rlbuht.nhs.uk
Background: We describe the case of a 28-year-old male in whom long haul air travel
unmasked an inborn error of metabolism. To our knowledge, this is the first such case
report in this context.
Presentation: The patient presented with headache, vomiting and photophobia three
days after a flight from Goa, India. He had been nil by mouth because of this. He reported
proximity to rats whilst abroad, though denied exposure to unwell persons, using
prescription medication, illicit drugs, or alcohol. Medical history included a similar
presentation twelve months earlier, again following a long haul flight, ending in a
diagnosis of dehydration.
Assessment: On initial assessment he was treated as sepsis and possible meningitis.
A subsequent lumbar puncture was normal.
Ongoing investigations highlighted a raised anion gap metabolic acidosis, hypoglycaemia,
and hyperammonaemia. Creatinine kinase was significantly elevated and liver enzymes
were deranged. Advice on specialist metabolic testing was sought. Urinary organic and
amino acid analysis highlighted several non-specific abnormalities but were not
diagnostic. Medium and long chain acylcarnitines were elevated, consistent with multiple
acyl-CoA dehydrogenase deficiency.
Outcome: The patient responded well to treatment with intravenous dextrose and was
eventually discharged, with specialist dietician advice, to the care of an adult metabolic
disease unit.
Conclusions: Clinicians caring for returning travellers should be aware of non-infective
diagnoses. It is likely current surveillance systems under-estimate such causes of severe
illness in this population. Though data is limited regarding prevalence of acute illness
precipitated by air travel, clinicians should consider the potential for such modes of
transport to precipitate decompensation.
This case reminds us multi-disciplinary input is key to accurate diagnosis. Clinicians
should seek specialist advice in cases with abnormal clinical and laboratory findings
suggesting potential metabolic disease, even in adults without a prior diagnosis. ■
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Industry Insights:
Innovation Updates this Spring
Doris-Ann Williams, Chief Executive, BIVDA
Since the last ACB News there has been
lots of things going on at BIVDA on behalf
of the industry. I was invited to speak in
April at the annual conference for
Diagnostics North East – a collaboration
between a lot of organisations based in
Newcastle and the wider region including
the North East and North Cumbria AHSN
and the NIHR MIC
(diagnosticsnortheast.org.uk). I was
speaking about innovation and adoption.
While it may seem that nothing has
changed I believe that there is a great
infrastructure underpinning all the
innovation and we now need to replicate
that into adoption and widespread use.
The NHS Long Term Plan has said that by
financial year 2020/21 there will be
funding mandated for any MedTech
(including diagnostics) which is approved
by NICE and this will clearly help adoption.
The processes at NICE are also under
review and I am part of an ongoing
project using diabetes to try to connect all

the different guidelines and guidance that
NICE produces for a disease pathway into a
more accessible format so there is some
alignment. This is being brought further
together with the appointment of Dr Sam
Roberts as the new Chief Executive of the
Accelerated Access Collaborative (at the
same time giving this committee a
stronger structure) and you can read more
about this at https://www.england.nhs.uk/
ourwork/innovation/accel-access/
By the time this is published I will have
represented BIVDA at the first of a series
of workshops that are being run on
improving uptake of MedTech through
funding.
I managed to sneak in a week’s holiday
to Cornwall in May before going on an
Innovate UK Mission to Germany for
Antimicrobial Resistance. There were five
of us as ‘experts’ including two people
from biotech companies, Dr Till Bachmann
from Edinburgh University and Dr Katrin
Moore from the Institute of Big Data at

Members of the Innovate UK Expert Mission on AMR in Germany meeting at the British Embassy, Berlin
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Doris-Ann is shown how to operate the Curetis
infectious disease system

Oxford University supported by Innovate
UK and the Knowledge Transfer Network
and a technical writer. We had a very busy
schedule and travelled extensively through
Germany. It did feel like we had barely
scratched the surface of the activity in
Germany but my overriding impressions
were that the German healthcare system
has the same issues with adoption and
spread of new tests as the UK but with
different root causes, and that they have
been very inward focussed on tackling
Antimicrobial Resistance (AMR) with some
very good national surveillance
programmes. However, the UK has been
much more focussed on the global health
threat and it does feel like Germany are
trying to address this by funding a global
AMR co-ordination hub. Two of our visits
were clinically IVD focussed, to Curetis
who have a platform to distinguish cause
of infection in 4-5 hours, and to Bosch who
have a tiny healthcare division and are

working in partnership with Randox to
produce automated solutions which could
be used in a decentralised setting on a
platform they have called Vivalytic. The
first tests will be CE marked by July and its
one to go and look at if you will be at
AACC. There will be a report in
July/August and there is a great website
on the topic of AMR, called AMR Insights
for anyone interested in more
information.
Meanwhile I have been trying to ignore
the spectre of Brexit which continues to
loom over us with companies being
encouraged to maintain UK stocks now
until October and uncertainty remaining
for us all. I will keep you all in the loop
through this column but don’t expect any
significant changes for the next few
issues! ■

Some of the mission members outside the
University Hospital, Frankfurt, where they met
with Dr Maria Vehreschild, Head of Infectious
Disease
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ACB News Crossword
Set by Rugosa
Across
9
Revive duplicate use as a measure of
diagnostic test performance (10,5)
10 How a laboratory might measure a bird’s
speed? (7)
12 Disturbing mordant description of
15 down (7)
13 Essential factor is indiscriminate spraying –
not aimed at all (9)
14 Initial investigation is said to identify
Miss Doolittle (5)
15 Complicated licences left out, so discipline (7)
18 Encourage offspring to embrace clinical
career (7)
21 Choose a delectable morsel (5)
23 Fair, potentially both able and quiet (9)
25 Long-suffering person treated (7)
26 Elemental type is to back Central
Europeans (7)
29 Data for diagnosis: parameters follow
written recommendation (9,6)

Down
1
Shoe protection dispute (4)
2
Make of car for parliamentary candidate? (4)
3
Reference facilitation without fail (8)
4
Tension from disturbed rest on board (6)
5
Roman love poet cuts out passages
facilitating procreation (8)
6
Disinclined to write a poem (6)
7
Brewing ale: a link that is basic (8)
8
Teach new skills about safety first check (8)
11 Solution: a description of strength (5)
15 Unexpected hits reviewed as peerless (8)
16 Recognise as definitively weird but not evil (8)
17 Throwing out genetic journal (8)
19 Sensible result of trial on a conglomerate (8)
20 Woodland plant: pox treated with it in
France (5)
22 Belief there is no law about holy water (6)
24 Reorganise routines to dispose of some lab
specimens (6)
27 Wild party – love the changing lights! (4)
28 Facilitate repose (4)

Solution for April
Crossword
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