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EDITORIAL

The eagle eyed readers amongst you may have noted 
a change in the style of this Editorial or just noticed the 
change in signature block at the end. Derwood Pamphilon, 
who edited this publication most successfully for the 
past six years, is making his farewells as I write and will 
have retired by the time this edition is read. Before his 
departure, he was tasked with persuading colleagues to 
contribute to future editions – the true professional that he 
is – he secured several articles. Everyone from the Editorial 
Board, and I am sure many readers, will wish him well in his 
retirement and thank him for all his hard work in bringing 
this publication to life.

Clearly the gap left by Derwood could not be completely 
filled, however after being on the Editorial Board since 
nearly the beginning of Blood Matters – as it was then 
titled – I could no longer hide behind those CPD questions. 
So, I have been chosen to try and fill Derwood’s shoes and 
take on the mantle of Editor. Although there may be fewer 
quotes from eminent philosophers or scientists turned 
science fiction writers or actresses, still puzzled see the 
last Editorials, there will still be the CPD questions and we 
aim also to publish some puzzling Clinical Case Studies and 
suggested answers in following issues. So this is my first 
edition as Editor, all the good bits are due to the hard work 
of the article writers and the Editorial Board. The mistakes 
and bad bits are due to me alone. We will endeavour to 
maintain the high standard and breadth of appeal that has 
been the success of Blood and Transplant Matters.

This edition provides an overview of an interactive 
e-learning site for safe transfusion by Alister Jones and a 
description of how the SABRE reporting system works and 
the role of the Principal Haemovigilance Specialist by Judy 
Langham. Stemming from ‘Better Blood Transfusion – Safe 
and Appropriate Use of Blood’ is an article from Denise 
Watson on the importance of treating anaemia in primary 
care, which should lead to fewer blood transfusions. The 
subject of transfusion-associated immunomodulation is 
succinctly covered by Morris Blajchman. The survey of the 
role of junior doctors in the transfusion process, reported 
by Jane Graham, will help focus their training needs in a 
busy curriculum.

Current work being carried out by the NHSBT/MRC 
clinical trials unit is described by Alison Deary and Nick 
Watkins. The TOPPS study should help when the results 
and recommendations of the National Comparative Audit 
of platelet transfusion in haematology patients, reported 
by Janet Birchall and Lise Estcourt, are implemented.

Describing the contribution thromboelestography has 
made to liver transplantation, Scott Russell emphasises 
that this ‘bed-side’ measurements will be helpful in any 
situation where a massive transfusion is likely and helping 
indicate in ‘real-time’ the transfusion requirements. Sue 
Falvey provides a timely update on a recent European 
Union Organ Directive and Rachel Pawson updates us on 
the progress made with cord blood banking in NHSBT 
over the last two years. Scott Brubaker provides the 
background and purpose of the World Union of Tissue 
Banking Associations. Human Leukocyte Antigens are 
further explained by David Briggs and Susan Fuggle in 
part 2 of the Significance and Measurement article. This 
is followed by Leigh Keen’s article regarding the – at least 
to me confusing – HLA nomenclature. Suman Prinjha 
reports on some personal experiences of organ donation – 
least we forget why we actually come to work, namely to 
improve patient’s lives.

Have a happy read, any comments should be sent to 
myself or to my hard working Editorial Assistant Carol 
Griffin.

Dr Rob Webster 
Editor 
Email: robert.webster@nhsbt.nhs.uk
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‘Learnbloodtransfusion’ – E-Learning for Safe Transfusion

A Brief Introduction

Learnbloodtransfusion (LBT) is a suite of transfusion-

related e-learning courses which has become a well 

recognised training resource over the past seven years 

and  continues to grow with more courses in development 

each year.

LBT helps support the delivery of safe and appropriate 

transfusion training, provides evidence and record of 

theoretical competence, and delivers relevant and up to 

date content, with the aim being to create safe practitioners, 

improve patient care, reduce risk and promote learning 

about safe and appropriate transfusion practice.

LBT was created as an interactive e-learning resource in 

2005 by the Effective Use of Blood Group of the Scottish 

National Blood Transfusion Service (SNBTS) as part of 

their ‘Better Blood Transfusion Continuing Education 

Programme’ (BBTCEP); it was designed to compliment 

transfusion related learning in other modes such as face 

to face teaching and was very quickly adopted for use 

by NHSBT.

In 2010 the BBTCEP was officially renamed 

Learnbloodtransfusion, and is now governed by an 

Editorial Board made up of representatives from all four of 

the UK Blood Transfusion Services and from the Republic 

of Ireland.

LBT is directly supported by the UK and Ireland 

Better Blood Transfusion Network and is endorsed and 

recommended by the Chief Medical Officer’s National 

Blood Transfusion Committee of England  (NBTC), the 

Serious Hazards of Transfusion scheme (SHOT) and the 

National Patient Safety Agency (selected courses).

LBT offers support for healthcare organisations to meet 

the recommendations of the 2007 Health Service Circular 

Better Blood Transfusion: Safe and Appropriate Use 

of Blood for “the development of national training and 

educational material, including e-learning programmes” 

and can help hospital transfusion teams to “ensure that 

education and training are provided to all staff involved in 

the process of blood transfusion”.

What Are The Courses and Who Does Them?

There are currently seven courses available on LBT: Safe 

Transfusion Practice (one ‘general’ course and one aimed 

specifically at practice in paediatrics), Blood Components 

and Indications For Use, Good Manufacturing Practice 

for Transfusion Laboratory Staff, Anti-D (clinical and 

laboratory) and Learn Cell Salvage.

The key topics covered in these courses include:

•	 Haemovigilance.

•	 ABO blood group system and serology.

•	 The correct procedures for each step in the transfusion 

process.

•	 Blood components and derivatives and their indications 

for use.

•	 The management of massive transfusion.

•	 Recognising and managing transfusion reactions.

•	 Good manufacturing practice and quality management 

systems.

•	 Maternal RhD sensitisation, haemolytic disease of the 

newborn and use of anti-D.

The courses are designed for use by doctors, 

nurses, midwives, operating department practitioners, 

phlebotomists, and hospital transfusion laboratory staff, 

to name but a few, but will appeal to anyone involved 

in blood transfusion or who is interested in safe and 

appropriate transfusion practice.

Each of the courses has a test at the end with an 80% 

pass mark and the function to print off a certificate of 

completion, allowing users to generate assessed evidence 

of learning.

As well as offering a good e-learning experience for 

the user, three of the courses have also received academic 

accreditation from Napier University in Edinburgh, namely 

Safe Transfusion Practice (2 CAT credits at Level 4 in 

England and Wales), Blood Components and Indications 

for Use and Good Manufacturing Practice (both awarding 

4 CAT credits at Level 6 in England and Wales).

Work is now in progress to develop courses on consent 

for transfusion and adverse event management.

All of the courses are subject to a two yearly review, 

which involves the recruitment of content reviewers who 

are practitioners with a knowledge of the topic and are 

actively working within hospital based transfusion, lending 

validity and credibility to the review process.

How Can I Access LBT?

When it was first launched, LBT was only available on 

the ORAS Gold Learning Management System (LMS), but 

it is now available on three different platforms in England 

to widen its availability and uptake. In November 2008 it 

moved from ORAS on to the learnPro NHS LMS. LearnPro 

is an open access internet based LMS, and more than 150 

organisations in England have now registered to it, which 
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Serious Adverse Blood Reactions and Events (SABRE) Reporting and the Role 
of the Principal Haemovigilance Specialist (PHS)

Blood Safety and Quality Regulation

The Blood Safety and Quality Regulations (BSQR) became 
effective in the United Kingdom (UK) on 8 November 
2005. The Medicine and Healthcare products Regulatory 
Agency (MHRA) are the designated competent authority 
responsible for ensuring that blood establishments, 
hospital blood banks and blood facilities comply with these 
regulations. This requires an integrated approach between 
MHRA Divisions (see Figure 1), especially the Inspection, 
Enforcement and Standards (IE&S) Division and the 
Medical Devices Adverse Incident Centre, which manages 
the Serious Adverse Blood Reactions and Events (SABRE) 
reporting system. Effective communication between these 
MHRA divisions, the organisations being regulated and the 
European Commission, is the primary responsibility of the 
Principal Haemovigilance Specialist.

Figure 1. MHRA Divisional Integration for Blood 
Safety and Quality Regulation

MHRA
UK Competent Authority

Medicines
“Yellow Card”
scheme
• blood products
• Anti-D

Medical
devices
Adverse incident
reporting
• blood fridges
• needles, tubing

Blood
SABRE – SAR &
SAE reporting
• blood
• blood components

IE&S* ERA**

* IE&S – Inspection, Enforcement & Standards 
** ERA – Devices European & Regulatory Affairs

is achieved by contacting the NHSBT Customer Service 

Team (NHSBT.CustomerService@nhsbt.nhs.uk).

Individual users from these organisations are invited 

to self-register via the learnPro website and are then 

managed by their local trust administrator. More than 

50,000 users in England have registered to learnPro to 

date, from hospitals (both NHS and independent), primary 

care trusts, hospices, universities and deaneries.

Learners from the other UK countries and Ireland should 

contact their transfusion lead to find out about registering 

to learnPro.

LBT can be accessed on two other platforms. From 

October 2009 the LBT courses have been available within 

‘blood transfusion’ on the Department of Health ‘e-Learning 

for Healthcare’ (e-LfH). Initially these were only available to 

members of selected e-LfH projects, but can now be accessed 

by anyone registered to e-LfH. As of November 2009, all 

LBT courses have also been available from the catalogue of 

the National Learning Management System  (NLMS), which 

has now been made a part of the Department of Health’s 

Electronic Staff Record  (ESR). This should be accessible 

to any NHS staff in England with an ESR number whose 

organisation has implemented NLMS.

Interest and participation in LBT continues to be 

strong  across England and in the past two years alone 

there have been over 39,000 successful completions of 

the various courses.

LBT was developed to ensure that all healthcare workers 

can participate safely in the transfusion process; as an 

e-learning package it represents a useful and effective 

option in the training and education of safe transfusion 

practice, one which many organisations have chosen to 

engage in and is recommended and well respected in the 

transfusion community.

Alister Jones 
Transfusion Liaison Nurse 
NHSBT, Filton 
Email alister.jones@nhsbt.nhs.uk

Reference:

Department of Health (2007) Health Service Circular 

2007/001 Better Blood Transfusion: Safe and Appropriate 

Use of Blood. Department of Health: London.

mailto:NHSBT.CustomerService@nhsbt.nhs.uk
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BSQR compliance is managed in three ways:

•	 Licensing and regular inspection of blood establishments.

•	 Review of an annual blood compliance report from each 
hospital blood bank and relevant blood facilities.

•	 Provision of an on-line reporting system (SABRE) which 
enables MHRA to review all reported incidents and to 
monitor any serious quality system failures which might 
affect patient safety. The associated Haemovigilance 
Incident Tracking System database supports efficient 
collation of data for the production of the annual 
summary report required by the EU Commission.

The first two functions are carried out by the MHRA 
IE&S Division Inspectors, with their extensive knowledge 
of the standards required to meet the good practice 
guidelines for collection, processing, storage, distribution 
and laboratory testing of blood and blood components.

MHRA Haemovigilance

The MHRA Haemovigilance Team is funded by annual 
haemovigilance fees paid by UK reporting organisations. 
The Team comprises two full-time staff who aim to review 
all SABRE reports (at both the Notification and Confirmation 
stages) within 72 hours of receipt. This allows the early 
alerting of Inspectors to any high risk events which might 
require their intervention.

The Haemovigilance Specialists give full consideration to 
the adequacy, quality and timeliness of each report. Many 
require more information than is initially supplied. We 
address these issues and liaise with reporters to ensure that 
suitable corrective and preventive actions are identified 
and implemented. Whilst the Hospital Transfusion Team at 
the reporting site are primarily responsible for describing 
the incident and for determining the type of transfusion 
reaction or serious adverse event, many benefit from the 
support and advice of the Haemovigilance Team. This in 
turn may be supported by additional expert clinical input 
provided through reference to the MHRA Haemovigilance 
Expert Panel (HEP). The HEP contains nominated 
representatives from the UK blood services, and from the 
Royal Colleges and other professional bodies with specific 
interest in blood transfusion.

Whilst data obtained from individual SABRE reports is 
confidential, there is obvious value in collating anonymised 
information on the numbers and types of reports 
received. Summary data is provided regularly to the UK 
National Blood Transfusion Committee, the MHRA Blood 
Consultative Committee and to the European Commission. 
In order to promote haemovigilance and to give guidance 
on effective SABRE reporting, the MHRA haemovigilance 
team have this year given presentations at Regional 
Transfusion Committee meetings and held educational 

events for transfusion practitioners. Particular emphasis has 
been placed on encouraging better incident investigation 
and root cause analysis, as this appears to be a challenging 
area for reporters: reports often contain full details of 
what happened, but fail to identify why it happened. This 
sort of deficiency can make it much more difficult for local 
Transfusion Teams to ensure that corrective measures are 
appropriately targeted and that recurrence of the initial 
error is avoided. By providing information on reporting 
trends and giving guidance on incident investigation and 
management, it is hoped that the incidence of serious 
adverse events may be reduced.

The Role of the Principal Haemovigilance Specialist

The Principal Haemovigilance Specialist has a pivotal 
role in managing the MHRA’s relationships with SABRE 
reporters, as well as with MHRA colleagues, the EU 
Commission (and other international transfusion 
organisations) and the Department of Health.

The value of the role lies in the continually developing 
joint working with healthcare professionals from the varied 
backgrounds that make up the transfusion community. The 
aim is to help improve transfusion safety and support the 
MHRA in achieving our primary objective: safeguarding 
public health.

Figure 2. The Role of the Principal Haemovigilance 
Specialist
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CA  – Competent Authority
HV  – Haemovigilance
ISBT – International Society of Blood Transfusion
IHN  – International Haemovigilance Network

Sharing Information

Haemovigilance in the UK is well established and 
regulation of transfusion practice has undoubtedly had a 
significant positive impact on transfusion safety. The MHRA 
is committed to sharing best practice and understanding 
how haemovigilance is managed in other countries. 
SABRE data in the form of poster presentations has been 
presented at the International Society of Blood Transfusion 
Conference in Lisbon and at the SHOT Symposiums in 
Manchester and London.

The MHRA Haemovigilance Team represent the UK 
on the EU Competent Authority Working Party for 
Haemovigilance, which aims to find a common approach 
to incident reporting across Europe. Decisions from this 
group have been incorporated into a revised SABRE 
reporting guide and these will continue to be updated as 

necessary. More recently they have also joined the ISBT 
Haemovigilance Working Party and take part in the Annual 
International Haemovigilance Network Conferences.

Summarised SABRE data has also been supplied to the 
DH and SaBTO and is often needed to assist government 
Ministers with answering parliamentary questions relating 
to the safety and quality of UK blood. A specific requirement 
of the DH Arms Length Body review was for this sector to 
cut costs and remove duplication and burdens on the NHS. 
To this end, MHRA and the UK Blood Services have agreed 
to initiate a project looking at the potential for closer 
collaboration between SABRE and SHOT teams.

Judy Langham CSci FIBMS 
Principal Haemovigilance Specialist 
MHRA, London 
Email: judy.langham@mhra.gsi.gov.uk

Reference:

Blood Safety and Quality (Amendment) (No.2) 
Regulations 2005 No. 2898

The Importance of Treating Anaemia in Primary Care

The main aim of the NHSBT Customer Service Better 
Blood Transfusion (BBT) team is to support implementation 
of the actions in the 2007 Health Service Circular (HSC) 
‘Better Blood Transfusion – Safe and Appropriate Use of 
Blood’. Two actions relating to the appropriate use of 
blood, focus on the identification and treatment of iron 
deficiency anaemia in pregnancy during both the antenatal 
and postnatal period and in patients prior to undergoing 
surgery.

Anaemia can occur at any age but is more prevalent 
in pregnant women and young children, affecting both 
developing and developed countries. The World Health 

Organisation defines anaemia as having a haemoglobin 
level less than 12g/dL in a non-pregnant woman (less 
than 11g/dL in a pregnant woman) and less than 13g/dL 
in a male. Anaemia should be considered when a patient 
complains of excessive tiredness, fatigue, being breathless 
on exertion and/or looks pale. The anaemia can be 
confirmed by taking a blood sample for a full blood count 
to check the haemoglobin and iron levels.

Table 1 below shows the global anaemia prevalence 
and the number of individuals affected.

Although anaemia affects a large number of people it 
should be taken seriously as anaemia may be a symptom 

Table 1

Global Anaemia Prevalence and Number of Individuals Affected 

Population Group Prevalence of Anaemia Population Affected 

Percent 95% CI Number (Million) 95% CI

Preschool-age Children 47.4 45.7-49.1 293 283-303

School-age Children 25.4 19.9-30.9 305 238-371

Pregnant Women 41.8 39.9-43.8 56 54-59

Non-Pregnant Women 30.2 28.7-31.6 468 446-491

Men 12.7 8.6-16.9 260 175-345

Elderly 23.9 18.3-29.4 164 126-202

Total Population 24.8 22.9-26.7 1,620 1,500-1,740
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of a more serious problem. It is important for the cause of 
the anaemia to be identified, where possible, so that the 
appropriate corrective treatment can be offered.

There are many types and causes of anaemia and the 
rate at which the anaemia occurs is as important as the 
severity. Patients can often tolerate anaemia due to chronic 
illness for example, haemolytic anaemia better than an 
acute episode such as haemorrhage due to surgery or 
trauma. In 2002, Iron Deficiency Anaemia (IDA) was 
considered to be among the most important contributing 
factors to the global burden of disease. The most common 
cause of IDA in premenopausal women is menstrual blood 
loss and in postmenopausal women and men is bleeding 
from the gastrointestinal tract.

A new guideline from the British Committee for Standards 
in Haematology (2011) on the management of iron 
deficiency in pregnancy makes several recommendations 
including:

•	 A full blood count should be assessed at booking and 
at 28 weeks.

•	 All women should be given dietary information to 
maximise their iron intake and absorption.

•	 Systems must be in place for rapid review of blood 
results.

•	 Anaemic women should be given a trial of oral iron 
and an increase seen in two weeks should be seen as a 
positive response.

•	 Women with established iron deficiency anaemia 
should be given 100-200mg of elemental iron daily and 
advised on correct administration.

•	 Once haemoglobin is in normal range women should 
continue the supplements for three months and at least 
until 6 weeks post partum to replenish iron stores.

With respect to anaemia in surgical patients, the HSC 
recommends that Primary Care Trusts (PCTs) and acute NHS 
Trusts should ensure that there are adequate arrangements 
for the pre-operative assessment of patients including 
the diagnosis and correction of anaemia prior to surgery. 
To support this a series of Map of Medicine tools have 
been created incorporating evidence-based information, 
national policy and expert knowledge. The anaemia map 
aids the diagnosis and management of isolated anaemia in 
adults and pregnant women but does not cover anaemia in 
children or anaemia associated with other haematological 
abnormalities, eg thrombocytopenia, leukopenia.  
It can be accessed at: 

http://directaccess.mapofmedicine.com/evidence/map/
anaemia1.html

For some patients with anaemia, a blood transfusion 
may be necessary but for many others the anaemia may 
be treated with medication and a change to their dietary 
intake which can be achieved in the community setting. To 
help improve the dietary intake of patients, NHSBT have 
produced a patient information leaflet ‘Iron in your Diet’. 
This leaflet was updated in 2011 and explains to patients 
why iron is important, where it comes from, which foods 
are good sources of iron and what patients can do to 
boost their iron levels.

Before routine surgery is performed a patient’s 
haemoglobin needs to be assessed along with what the 
estimated blood loss may be during surgery and the 
chances of a patient requiring a blood transfusion.

In England many Trusts have implemented Enhanced 
Recovery Programmes (ERP) which aim to involve the 
patient in their own recovery process, improve patient 
outcomes and speed up a patient’s recovery after surgery. 
The ERP is similar to an integrated care pathway and is 
made up of four elements, one of which is to ‘Improve Pre-
operative Care’ which includes Pre-operative Assessment.

This is a vital stage in preparing a patient for surgery 
and must be carried out in a timely manner in order for 
any medical concerns to be addressed in advance of the 
operation eg if a patient is found to be anaemic there 
would need to be at least one month between assessment 
and surgery so that the appropriate treatment could be 
offered and the opportunity for a positive response be 
seen. For some patients the pre-assessment is done too 
close to their surgery date to allow sufficient time to treat 
the anaemia. This may result in the surgery being cancelled, 
postponed or the patient being given an inappropriate 
blood transfusion.

Clinicians and Practitioners in both primary and 
secondary care need to establish new relationships and 
ways of working to reduce inappropriate transfusions; there 
are some situations where blood transfusion is essential 
but for many patients this need can be reduced or avoided 
and Clinicians in primary care can make a difference.

Denise Watson 
Better Blood Transfusion Regional Lead – North 
NHSBT, Newcastle 
Email: denise.watson@nhsbt.nhs.uk 
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Transfusion-Associated Immunomodulation (TRIM)

Recipients of transfused allogeneic blood products 
are exposed to many foreign antigens (alloantigens) 
which appear in both soluble and cell-associated forms. 
Such alloantigen exposures can result in various types of 
immunological responses ranging from alloimmunisation; 
down-regulation of the immune response, a biological 
phenomenon known as transfusion associated 
immunomodulation (TRIM); and/or microchimerism, the 
persistence in the recipient of some of the viable cells 
often present in transfused allogeneic blood products. 
Transfusion-associated microchimerism represents the 
coexistence in the recipient of genetically disparate 
populations of cells, which can be detected decades after 
the transfusion. To date, clinically relevant adverse events 
related to transfusion-associated microchimerism have not 
been documented, but hypothesised possibilities include 
various types of autoimmune disorders, graft-versus-host-
disease, and alterations in immune responses that could 
lead to immune tolerance and thus TRIM. The role of 
microchimerism in the pathogenesis of TRIM has not yet 
been delineated.

Interestingly, however, evidence for the existence of 
TRIM was first reported approximately four decades ago 
by the seminal studies of Opelz et al (1973) who provided 
evidence, counter intuitive at the time, that recipients of 
allogeneic blood transfusions had improved survival of their 
transplanted kidney, if the allogeneic blood transfusions 
were given in advance of the allograft transplantation. 
Importantly, this beneficial effect of TRIM has been 
confirmed by animal data, observational clinical studies, 
but only relatively recently by a randomised clinical trial.

In contrast to this well-established beneficial effect 
of TRIM related to allogeneic blood transfusions, the 
transfusion of allogeneic blood has been reported, mostly 
in observational clinical studies, to be associated with a 
worse prognosis in various types of patients who had 
received an allogeneic transfusion compared to those that 
have not been transfused. These adverse effects include 
increased cancer recurrence and increased risk of post-
operative bacterial and viral infections. Relevantly, a multi-
center RCT failed to demonstrate any benefit of maintaining 
hemoglobin levels by RBC transfusion at 100-120 g/L 
rather than 70-90 g/L in critically ill patients. Unexpectedly 
adverse clinical effects observed were more common in 
certain subgroups of patients who had been transfused 
more liberally than in those who were transfused using the 
conservative transfusion trigger. Importantly, such studies 
have resulted in the acceptance and wider use of restrictive 
transfusion policies particularly in the critically ill and in 
patients undergoing cardiovascular surgery.

The possible deleterious clinical effects of TRIM have 
been comprehensively reviewed recently and although 
TRIM is widely acknowledged to be a significant biological 
clinical entity, the mechanism and the clinical relevance 
of TRIM in man has been the subject of considerable 
controversy. Nonetheless, the available data from studies 
in experimental animal models suggest that TRIM is 
associated with the transfusion of allogeneic leucocytes. 
Moreover, the promotion of tumour growth by allogeneic 
blood transfusions in several animal models has been 
shown to be abolished by the leucoreduction of the 
transfused allogeneic blood products.

At the present time, TRIM appears to encompass both 
the laboratory-associated immune aberrations observed 
in patients after receiving allogeneic blood transfusions 
and their clinical effects summarised above. Recently, the 
clinical concept of TRIM has also been expanded to include 
the observed clinical effects which can be attributable 
to allogeneic blood transfusions by pro-inflammatory 
mechanisms including multi-organ failure and mortality.

This latter mechanism attributable to TRIM was clearly 
evident in a before-after study in premature infants 
where several secondary outcomes (bronchopulmonary 
dysplasia, necrotising enterocolitis, and the retinopathy of 
prematurity) were found to be decreased in those neonates 
who received leucoreduced blood products compared 
to that who received non-leucoreduced products. Such 
observations would be consistent with the concept 
that transfused WBCs and/or their soluble by-products 
produce a diffuse pro-inflammatory microvascular effect, 
particularly evident in those children who received non-
leucoreduced allogeneic blood products. Thus, in both 
man and experimental animals models the TRIM effects 
have been shown to be mediated by the transfusion of 
products containing allogeneic leucocytes and their soluble 
mediators, which have been shown to be present and to 
increase over time during the storage of blood products.

In summary, it appears that TRIM is a real biological entity 
whose mechanisms have yet to be clearly delineated. While 
it is probable that several mechanisms might be associated 
in producing the biological phenomena collectively known 
as TRIM, it is clear that some TRIM effects could be avoided 
through leucoreduction. Not surprisingly, the literature 
concerning the extent to which TRIM cause adverse 
clinical effects is linked to the controversies surrounding 
the appropriateness of widely instituting universal WBC 
reduction for blood products. Nonetheless there are 
proven benefits that are clearly associated with the use 
of Universal WBC reduction which include: prevention of 
non-hemolytic febrile transfusion reactions; reduction of 



Blood and Transplant Matters – May 2012 11 >

HLA-alloimmunisation resulting in platelet refractoriness; 
and the reduction in the transfusion-transmission of 
cytomegalovirus and other infections. Moreover, even 
if only some TRIM effects in man are mediated by the 
transfusion of allogeneic WBCs by blood transfusions, 
then it follows that such TRIM effects could be significantly 
decreased by the wide-spread introduction of universally 
WBC-reduced blood products.

Morris A. Blajchman, M.D. FRCP(C) 
Emeritus Professor, McMaster University 
Departments of Pathology and Medicine 
Hamilton, Ontario 
Canada  
E-mail: blajchma@mcmaster.ca
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The Role of Junior Doctors in Safer Transfusion Practice:  
A Survey of Foundation Year Doctors

Trends in transfusion have highlighted that the number 
of inappropriate and unnecessary transfusions reported to 
SHOT are increasing. Analysis of these cases suggests that 
lack of knowledge and errors of judgement in clinical staff, 
particularly junior doctors, as one of the major contributing 
factors. If we are to further improve transfusion safety, we 
should therefore assess what role doctors do and should 
play in transfusion practice.

Formal education in transfusion medicine is delivered by 
every UK medical school. Following graduation, students 
complete a two-year generic training programme as 
Foundation Year (FY) doctors, which forms the bridge 
between medical school and specialist/general practice 
training. The FY transfusion curriculum, defined by the 
General Medical Council (GMC), is outlined in Figure 1. 
With regards to transfusion, first year trainees (FY1s) must 
have evidence that they are able to competently perform 
and teach undergraduates in the procedure of blood 
administration in order to progress to their second year.

Figure 1 
Excerpt from the Foundation Programme 
Curriculum 2010 relating to Transfusion Medicine

•	 Prescribe blood products appropriately and 
recognise transfusion reactions.

•	 Principles of safe prescribing of blood products.

•	 Demonstrate awareness of, and follows guidelines 
on, safe use of blood and blood products 
including awareness of religious/cultural beliefs.

•	 Competently perform and teach undergraduates 
in the procedure; IV infusion of blood and blood 
products.

•	 Demonstrate knowledge of the risks to patients 
from transmission of blood-borne infection.
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Current Regional FY Transfusion Practice

The Foundation Programme in the North Western 
deanery is divided into 13 separate Trusts, which coordinate 
medical education delivery for 1110 FY doctors over a two 
year period. A total of 787 Foundation Trainees completed 
a survey of transfusion practice during a defined three week 
period in January 2011. This constituted 79% of first year 
trainees (FY1s) and 62% of second year trainees (FY2s), 
giving an overall response rate (RR) of 71%. Completed 
surveys were received from all 13 Trusts (RR 45-96% FYs).

Almost all (98%) of FYs are involved in prescribing 
blood monthly or more frequently with just under half 
(49%) prescribing at least weekly. FY1s are as likely to 
prescribe blood as FY2s. FYs claim to always (>95%) or 
mainly (>70%) obtain verbal consent from patients prior 
to transfusion but only rarely document this consent in the 
notes or provide written material. Two-thirds of FYs state 
they always document the indication for transfusion in the 
medical notes.

With regards administration of blood and blood products 
81% of FYs are never involved, despite competency in 
this area forming part of both the undergraduate and 
FY curricula. FY2s are more likely to administer blood 
than FY1s although only 55% FYs state they have ever 
been competency assessed to collect blood and 51% 
to administer blood. Those FYs who have not been 
competency assessed to administer blood products are less 
likely to do so, although this is not the case for collection 
of blood products. This demonstrates that some FYs are 
progressing without achieving their core competencies and 
perhaps confirms that junior doctors lack the appreciation 
that without appropriate training and assessment they are 
most probably not safe to do these tasks.

Education

The most common place to receive formal transfusion 
training is undergraduate teaching sessions, although 
despite this being offered by all medical schools, 
acknowledgment of this training was made by only 
70% of FYs. In a similar vein, only 65% of FYs claim to 
have received formal transfusion training as part of trust 
induction despite this being compulsory. This leads us 
to ask for what reason did they not attend or perhaps 
recognise induction as training? Are areas covered by 
trust induction delivered in a way that is not seen as an 
educational tool?

Overall 40% of FYs were satisfied with the quality 
of transfusion education and 37% with the quantity. 
Around a quarter of FYs were dissatisfied with their 
formal transfusion teaching. FY1s were more likely to have 
received training within the last three months and FY2s 

were more likely to have received training more than 12 
months previously. Despite these temporal differences, 
there was no statistical difference in satisfaction levels 
between the two years.

Formal training in transfusion practice is most often 
delivered by hospital transfusion practitioners, however, 
when it comes to problems on the wards or in clinical 
practice, FYs are much more likely to turn to one of their 
senior colleagues for advice (Figure 2). The reasons for this 
are not clear from the survey although it is necessary to 
acknowledge this practice if we are to improve education 
and training. Despite being fundamental to almost all 
medical and surgical specialties, many trainees and senior 
clinicians receive no transfusion specific training despite 
providing regular support and advice to junior colleagues. 
It would seem sensible therefore to consider either cascade 
training in transfusion or alternatively, for all clinicians 
including consultants, to have a transfusion curriculum 
woven into their revalidation.

Figure 2 
Survey of FY doctors training in the North Western 
deanery (n=787) highlighting who delivers 
formal transfusion training (n=530) and who FYs 
discuss clinical cases with when they encounter a 
transfusion related problem on the ward (n=457). 
HTPs refers to Hospital Transfusion Practitioners.
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Competency Assessment

When an individual can demonstrate they are capable 
and proficient to perform a specific task they are deemed 
competent. According to the National Patient Safety 
Agency (NPSA) Safer Practice Notice 14 (2006), all staff 
involved in the transfusion process in the clinical area must 
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be regularly competency assessed and Hospital transfusion 
practitioners (HTPs) therefore dedicate much of their time 
to ensuring these competency assessments are carried 
out. Notwithstanding this effort, it is interesting to note 
that only 78% of FYs are aware that they have been 
competency assessed to take and label a blood sample 
according to transfusion guidelines, despite a verbal report 
from local HTPs that this figure is nigh 100%. Perhaps this 
reflects a lack of understanding on the part of the FY of the 
importance and necessity of what they were being trained 
and assessed to do properly? Perhaps taken in isolation 
this skill seems superfluous? The majority of FYs do after 
all feel they have documented evidence of transfusion 
competency in their portfolio (76% FY1s and 63% FY2s) 
with the most popular form of evidence being e-learning 
certificates. The difficulty lies in defining when education, 
training and assessment merge into demonstration of 
competency. Are we currently competency assessing junior 
doctors in the most clinically relevant transfusion skills or 
should we be rethinking our methods?

The Future of Safer Transfusion Practice

This large scale regional audit of FY practice has confirmed 
that junior doctors are regularly involved in prescribing 
blood and blood products for patients, including consenting 
patients and documenting practice. FYs are rarely involved 
in the collection or administration of blood products despite 
this constituting part of their current GMC curricula. To 
ensure junior doctors are competent to decide if, when, 
what and how blood products should best be given to 
patients, more focus needs to be placed on how doctors 
best learn transfusion skills. In particular, there needs to be an 
introduction of competency assessments for junior doctors 
that better reflect the actual role FY’s play within the decision 
making process of transfusion practice.

Dr Jane Graham 
Haematology SpR 
The Christie NHS Foundation Trust 
Manchester 
Email: jegraham@doctors.org.uk 
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The NHSBT/MRC Clinical Studies Unit

The NHSBT Clinical Studies Unit (CSU) was formed in 2001 
as part of the National Blood Service. It is a collaboration 
between the NHSBT and the Medical Research Council 
Clinical Trials Unit in London. The MRC hosts the clinical 
trials database system which we use, and also employs two 
CSU statisticians who work on our trials. Since the CSU 
was formed ten years ago with the aim of designing and 
conducting high quality clinical trials of blood components, 
we have grown in size and more than doubled our portfolio. 
Our future work in this area over the next four years will 
focus on two themes in areas of strategic importance to 
NHSBT: optimal use of platelets and the management of 

patients with bleeding or at risk of bleeding. Since NHSBT 
is now a larger organisation than it was when the CSU was 
inaugurated, our future remit may expand to supporting 
clinical trials in other areas of NHSBT’s work, such as stem 
cell therapies and tissue services.

The CSU currently has personnel based in Cambridge, 
Oxford and Bristol. We have a portfolio of over 20 clinical 
trials, in various stages of progress. This article will focus on 
the three large randomised controlled trials that completed 
recruitment during 2011.

http://www.transfusionguidelines.org.uk
http://www.foundationprogramme.nhs.uk
http://www.nrls.npsa.nhs.uk
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TOPPS

TOPPS (A randomised controlled Trial Of Prophylactic 
vs no-prophylactic Platelet transfusionS in patients 
with haematological malignancies) is a trial designed to 
determine whether a platelet transfusion policy with no 
prophylaxis is as clinically effective and safe as the current 
prophylactic transfusion policy. Six hundred patients with a 
haematological malignancy undergoing myelosuppressive 
therapy were recruited to the trial and randomised when 
their platelet count fell below 10x109 to receive either 
prophylactic platelet transfusions or no prophylaxis. All 
patients were monitored for bleeding for 30 days following 
randomisation and any bleeding of WHO Grade 2 or above 
was treated with a platelet transfusion, whichever arm the 
patient had been randomised to. This is a very important 
trial, which will provide evidence to guide practitioners in 
this area and has the potential to reduce both unnecessary 
patient exposure to blood components and reduce platelet 
usage. The TOPPS trial completed recruitment in 2011 and 
the data are currently being analysed. The results of the 
analysis will be available later in the year. Watch out for 
further news items!

TAPS

The TAPS (Transfusion Alternatives Pre-operatively 
in Sickle cell disease) trial was designed to answer the 
question of whether prophylactic pre-operative transfusion 
is necessary in patients with sickle cell disease undergoing 
low or medium risk surgery. Patients were randomised to 
two groups, one group to receive a transfusion before 
their operation and the other to remain untransfused. 
Otherwise, their care was determined by their doctor. 
The trial was stopped early because of a clear difference 
in the number of Serious Adverse Events (SAEs) reported 
between the two groups. Patients receiving a pre-operative 
transfusion had significantly fewer serious adverse events 
and fewer transfusions during or after their operations than 
those who did not receive a pre-operative transfusion. The 
data from the trial suggest a benefit from pre-operative 
transfusion and it was concluded that patients with sickle 
cell disease undergoing low to medium risk surgery should 
be offered a pre-operative transfusion.

The results of the TAPS trial are of great interest to 
the international haematology community and they were 
chosen for an oral presentation at the American Society 
of Haematology in December 2011, where they were 
presented by Dr Jo Howard, as well as being chosen for 
the press highlights section of the conference. A paper 
for publication is in the final stages of preparation for 
submission to a peer reviewed journal. Look out for this 
later in the year.

PRISM

Finally, the PRISM (Trial of Prion-filtered vs standard 
Red cells in Surgical and Multi-transfused patients) trial 
has recruited 590 non-transfusion dependent patients 
to receive either a standard red cell transfusion or prion 
filtered red cells. This trial was not randomised and most 
of the patients recruited were about to undergo elective 
surgery. The trial was planned to provide evidence of the 
safety of a novel prion filter before the DH makes a final 
decision on whether to implement prion filtration for 
selected patient groups. Each patient was monitored for 
transfusion reactions and serious adverse events whilst they 
remained in hospital and they had a blood sample taken 
for antibody testing at eight weeks and six months post-
transfusion to check whether the prion-filtered red cells 
caused the formation of unusual antibodies or a higher 
rate of alloimmunisation. The results of this study will be 
submitted for publication to a peer reviewed journal and 
for presentation at a conference later in the year.

The clinical trials described in this article are just a few 
of the portfolio of trials in transfusion being managed 
by the CSU. As these three trials come to an end, several 
others, looking at various aspects of platelet transfusion or 
in the field of trauma, are in the process of being set-up 
or have recently started recruiting. On occasion, we need 
the help of staff in hospital transfusion laboratories to run 
our studies, and we are very grateful to the staff in the 
transfusion laboratories at the hospitals which participated 
in the PRISM trial for their support.

Alison Deary 
Clinical Operations Manager 
NHSBT/MRC CSU 
NHSBT, Cambridge 
Email: alison.deary@nhsbt.nhs.uk
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Platelet Transfusions in Haematology Patients:  
Are We Using Them Appropriately?

Haematology patients are the largest users of platelets and have been reported to use up to 67% of all platelet 
concentrates issued. National guidelines exist to identify appropriate use and it is important that these are followed 
as there are risks associated with their transfusion, costs associated with their production and shortages may occur. 
Shortages are of particular concern at present as over the last three years platelet demand has increased by 16% and the 
majority of this increase has occurred in the last twelve months.

A National Comparative Audit of platelet transfusion in 
haematology patients was performed in 2010 and is 
therefore timely and well placed to examine appropriate 
use and make any recommendations required to improve 
practice. This article briefly describes the audit including 
participation, methodology, results and the necessary 
actions required.

All hospitals that care for haematology patients in 
the UK were invited to participate. The study was split 
into two parts, an organisational survey to assess local 
guidelines and a clinical study to assess transfusion 
practice. The organisational survey was sent to Consultant 
Haematologists, with responsibility for transfusion, and 
requested information on individual hospital’s indications 
for platelet transfusion. The clinical study required hospitals 
to collect data on up to 40 consecutive haematology 
patients who received a platelet transfusion over a three 
month period (September to December 2010). Detailed 
information was collected on the initial platelet transfusion 
and the total number of platelet transfusions for each 
patient, during the study period, was also collected.

Participation was excellent with 172 hospitals providing 
data. The organisational survey identified that in stable 
patients with transient bone marrow failure, nearly all 
hospitals (98%) use a platelet count threshold of 10 x 109/l 
to determine prophylactic transfusion. However, there 
was some variation in risk factors considered significant 
enough to increase this threshold and also in the revised 

threshold adopted. Despite national guidelines to the 
contrary, 36% of all hospitals indicated that they would 
give routine prophylactic platelet transfusions to stable 
patients with long term bone marrow failure. Also, 23% 
and 12% indicated that platelets would be required prior 
to a bone marrow trephine and aspirate respectively, 
below a threshold count.

The clinical study analysed data from 3296 cases and this 
accounted for an estimated 46% of all platelet components 
issued to participating hospitals during the study period. 
The median age was 64 years with 60% of all cases aged 
60 years or over. The most common underlying diagnoses 
were acute myeloid leukaemia (29%), lymphoma (19%) 
and myelodysplasia (11%).

Algorithms were used to assess whether a transfusion 
was appropriate and these were sympathetic to prescribers. 
For example, all prophylactic transfusions to patients with 
reversible bone marrow failure and a pre-transfusion 
platelet count of less than 20 x 109/L were classified as 
appropriate if the unit was due to expire at midnight on 
the day of transfusion or if there was any reason for the 
transfusion outside of guidelines, documented in the 
patients record.
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The table below summarises the results for use as prophylactic, pre-procedure, therapeutic or unclear and identifies 
those considered appropriate, indeterminate or outside of guidelines for each of these categories.

Nearly 70% of all platelets transfusions audited 
were used as prophylaxis and in 34% of cases this was 
outside of guidelines. The most common reasons for 
classification outside of guidelines were transfusion 
above a recommended threshold count and transfusion 
to patients with myelodysplasia without a reason for 
either documented in the notes. An additional 6% were 
considered to be indeterminate (possibly inappropriate) 
because no recent platelet count had been performed. 
In addition 10% of all prophylactic transfusions were 
double-dose.

Pre-procedure transfusion accounted for 15% of all 
use. Of the 23% outside of guidelines, most were due 
to use above recommended thresholds or prior to bone 
marrow procedures.

To assess the appropriateness of therapeutic transfusion 
only those with immune thrombocytopenia or thrombotic 
thrombocytopenic purpura without life-threatening 
bleeding were considered outside of guidelines. In this 
category eighteen cases of intracranial haemorrhage 
occurred. Only one (6%) of these had a pre-transfusion 
count of less than 10 x 109/L and only eight (44%) had a 
count of less than 20 x 109/L.

In 3% of all cases the auditor was unable to determine 
the reason for the transfusion.

Key findings in this study were:

•	 28% of all transfusions may have been avoided if 
practice complied with national guidelines. The main 
reasons for outside of guideline use were transfusion: 
above a defined threshold platelet count, to stable 
patients with long term bone marrow failure, and prior 
to bone marrow examination.

•	 10% of all prophylactic transfusions were double-dose 
despite recent evidence that this is unnecessary.

•	 More than half of all intracranial haemorrhages 
occurred at a platelet count of more than 20 x 109/L. 
This is consistent with a large retrospective study that 
found no correlation between the platelet count and 
moderate or severe bleeding.

In summary, there is considerable potential for 
reducing the use of platelet transfusions with consequent 
improvements in patient safety and a reduction in cost. 
This may be best achieved with the support of a Consultant 
Haematologist to champion appropriate use of blood 
which should include the education of junior medical staff.

A variety of platelet educational resources are now 
available to help promote appropriate use and reduce 
wastage and can be accessed via the Hospitals and Science 
website at: http://hospital.blood.co.uk/safe_use/platelet_
education_resources/ 

Dr Janet Birchall 
Consultant Haematologist 
NHSBT and North Bristol NHS Trust 
Email: janet.birchall@nhsbt.nhs.uk

Lise Estcourt  
Clinical Research Fellow 
NHSBT, Oxford 
Email: lise.estcourt@nhsbt.nhs.uk
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Reason for 
Transfusion

Audited Episodes 
in Each Category

Appropriate Indeterminate
Outside of 
Guidelines

Prophylactic 69% 60%   6% 34%

Pre-procedure 15% 64%  13% 23%

Therapeutic 13% 84%  12%  5%

Unclear  3%  0% 100%  0%
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Thromboelastography and Liver Transplantation

Introduction

The thromboelastograph (TEG) is a device for measuring 
the coagulability of slow flowing blood. Its intraoperative 
use is largely confined to liver transplantation, cardiac 
surgery and major trauma. This might lead one to assume 
that it was developed to cope with the coagulopathy that 
often occurs in these cases. In fact it predates at least the 
first two of these by many years.

It was developed in 1948, but spent its early years 
confined to the laboratory.

Principles

The TEG consists of a pin located within a cup in 
which a sample of blood is placed. Either the cup or 
the pin is then rotated. Initially rotation occurs freely, 
but as fibrin strands start to form there is resistance to 
this motion. The magnitude of this resistance is shown 
graphically, previously as a line on heat sensitive paper, 
and now as a trace on a computer screen. This generates 
a characteristic “signature” graph. The TEG gives most of 
its useful information over the first 30 minutes, but further 
information is shown for up to an hour. It is possible to 
superimpose traces to show the development or recovery 
of coagulopathy.

The trace has a number of diagnostic features. The 
time it takes for the lines to start to diverge is called the 
R time. This is the time to initiation of clot formation. 
Characteristically prolongation of this indicates coagulation 
factor deficiency. Often this is prolonged, but occasionally 
it is reduced in hypercoagulation syndromes. The time from 
initiation until the trace is of a given amplitude (20mm) is 
called the K time. This indicates the time until clot of a 
specific strength is formed. It is affected by clotting factors, 
platelets and fibrinogen. The angle is the angle formed by 
the line joining the R value to the K value, so is an indicator 
of the rate at which clot forms.

The next feature of note is the maximum amplitude. 
Indicating the strength of the final formed clot, this 
is dependent on platelet number and function, and 
fibrinogen levels.

The last useful component is the degree of reduction in 
clot strength over 30 or 60 minutes, indicating the degree 
of thrombolysis.

TEG Changes During Liver Transplantation

Incision 

Information available preoperatively, unless specifically 
requested, is usually limited to prothrombin time/INR and 
platelet number. If felt to be an issue, fibrinogen level can 

be requested, but is not usually available as an emergency 
test out of hours. The baseline TEG is therefore very useful 
in guiding initial factor replacement.

Characteristically it has shown a delayed initiation of clot 
formation (increased R time) due to reduced clotting factors 
and reduced maximum amplitude due to reduced platelet 
number or function or reduced fibrinogen level. Various 
other patterns are also seen. Clotting may be normal, for 
example in patients with polycystic liver disease or with 
mild cirrhosis but being transplanted because of a resulting 
hepatocellular carcinoma. It may even be hypercoagulable, 
characteristically in Budd Chiari syndrome, but also in 
primary sclerosing cholangitis or primary biliary cirrhosis.

One aim of the anaesthetist is to correct these 
abnormalities prior to reperfusion. Unfortunately in some 
cases, particularly retransplantation or in patients with 
multiple previous abdominal operations, the dissection 
phase can be associated with considerable blood loss. This 
may cause deterioration due to dilutional coagulopathy 
and increased fibrinolysis. This latter may be difficult to 
detect using other tests, and usually indicates the need for 
antifibrinolytic agents such as aprotinin.

Anhepatic Phase 

Although clotting factors are not produced during the 
anhepatic phase, the TEG does not deteriorate as the time 
course is relatively short.

Reperfusion

Assessment of coagulation immediately following 
reperfusion is difficult due to heparin like substances 
released from the transplanted liver. Fortunately it is 
possible to use cuvettes with heparinase contained within 
them. This eliminates this factor and displays the underlying 
profile which will be relevant when the anticoagulants 
are removed from the circulation, which usually happens 
within sixty minutes.

Closure

It is imperative before closing the abdominal wound to 
know that there will not be continuing bleeding. Surgeons 
will usually want to see a normal TEG trace before closing, 
but this is sometimes unrealistic. In these circumstances the 
TEG prior to closure may guide initial factor replacement 
on the ITU. It is useful to know that there is not continuing 
fibrinolysis.

Postoperative

Continuing haemorrhage, indicated by haemodynamic 
instability, falling haemoglobin levels and blood in the 
surgical drains, can be due to surgical causes, or due 
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to coagulopathy. It is useful to know that any clotting 
abnormalities have been adequately corrected before 
subjecting the patient to the risks of a laparotomy for 
postoperative haemorrhage. The TEG may well be repeated 
in the postoperative phase in these circumstances.

An example is shown below. The case is a 58 year old 
male patient with alcoholic liver disease and hepatocellular 
carcinoma. His blood tests on admission were as follows:

Hb 13.9 g/dl, platelets 204, INR 1.2

His baseline TEG after skin incision was as shown:

Patients with cirrhosis and concurrent hepatocellular 
carcinoma are often transplanted when the liver disease is 
less advanced than those with cirrhosis alone because of the 
risks of progression of the malignancy. As a consequence, 
the clotting is often fairly normal, as indicated here. The 
usually measured laboratory parameters (INR, platelet 
count) are within normal limits, as are all of the TEG 
readings (R time, K time, alpha angle, maximum amplitude 
and degree of fibrinolysis as indicated by LY30 and LY60).

In view of the normal baseline TEG and the relatively 
bloodless dissection phase, the TEG was not repeated until 
15 minutes after reperfusion:

Immediately after reperfusion, the clotting was clinically 
not too bad. It can be seen that the R time and K time 
are now slightly prolonged, probably due to the release of 
heparin and heparin like substances from the donor liver. 
The alpha angle is reduced, indicating slow production of 
formed clot, and the maximum amplitude is reduced due 
to reduction of platelet count by reperfusion, and platelet 
function by the effects of lytic enzymes.

Within 45 minutes of reperfusion there was a marked 
increase in haemorrhage from the operative site and all cut 
surfaces. A further TEG was performed along with other 
clotting indices:

The TEG now demonstrates significant fibrinolysis. The R 
time is significantly prolonged consistent with consumption 
of clotting factors. The wound was packed and the patient 
treated with Aprotinin (loading dose 1 million units and 
infusion of 500,000u/hr) and by administration of:

18 units FFP

four units blood

two units platelets

This corrected the coagulopathy and allowed closure.

 

Laboratory tests on admission to ITU demonstrated the 
following:

Hb 7.0 Plt 135 INR 1.8

After further treatment the TEG was repeated the 
following day to demonstrate that it had returned to 
normal:
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Hb 8.5 Plt 151 INR 1.7

Because of the risk of early hepatic artery or portal 
venous thrombosis, it is usual to aim for a haemoglobin 
level of 8-9g/dl and an INR of 1.5 in the early postoperative 
phase, which explains why the laboratory values have not 
been corrected to what would be considered normal in 
most postoperative patients.

It can be seen that the R time remains prolonged, 
consistent with an INR of 1.7, but the maximum amplitude 
is normal, consistent with normal platelet numbers and 
function, and adequate fibrinogen levels.

There is now no evidence of fibrinolysis.

Conclusions

The TEG provides information that is not otherwise 
available, in an immediately accessible way. The fact that it 
is particularly suitable for slow flowing whole blood makes 
it particularly useful in liver transplantation.

Scott Russell 
Consultant Anaesthetist 
Queen Elizabeth Hospital 
Birmingham 
Email: scott.russell@uhb.nhs.uk

An Update on the European Union Organ Directive

In June 2010, the European Parliament approved a 
Directive on Quality and Safety standards for Human 
Organs used for Transplantation which sets minimum 
standards that must be met across all Member States in 
the EU, ensuring the quality and safety of human organs 
for transplantation.

The European Union Organ Donation Directive 
(EUODD) applies to the donation, testing, characterisation, 
procurement, preservation, transport and transplantation 
of organs intended for transplantation and is applicable 
to both deceased and living organ donation and 
transplantation. In addition, requirements for reporting 
systems for serious adverse events and reactions 
are specified. Current UK provisions for consent and 
authorisation for organ donation and the allocation of 
organs to recipients will not be affected by the EUODD.

Similar to current legislation, the EUODD specifies that 
Member States shall ensure that donations of organs from 
deceased and living donors are voluntary and unpaid and 
that procurement of organs is carried out on a non-profit 
basis.

Achieving equivalent minimum standards across 
Members States will facilitate a high level of health 
protection throughout the EU and more crucially will 
raise the profile of organ donation through the effective 
movement and end use of donated organs. It is anticipated 
that organ donation and transplantation across the 
UK will benefit from the EUODD and the regulatory 

regime it establishes, with greater public confidence and 
improvement in the quality and safety of organ donation 
and transplantation. Equivalent minimum requirements for 
organ donation across Europe should lead to an increased 
ability to source and match organs across all 27 Member 
States. It will also ensure that all organ donation and 
transplants in the UK adhere to verifiable standards of 
quality and safety, that all organs are fully traceable and 
that they are within a system for reporting serious adverse 
events and reactions.

Since approval of the Directive by the European 
Parliament in June 2010, significant work has been 
undertaken in the UK to develop the domestic legislation 
in readiness for its implementation date of 27 August 2012.

The EUODD requires Member States to identify a 
Competent Authority to oversee the requirements of the 
Directive. The Human Tissue Authority (HTA) has been 
appointed as the Competent Authority for the EUODD in 
England, Wales, Northern Ireland and Scotland.

As the Competent Authority, the HTA is working 
closely with relevant stakeholders to develop a regulatory 
framework which will provide detail on how establishments 
are expected to reach the requirements of the EUODD. It 
is proposed that regulation is achieved through a licensing 
framework but it must be a cost-effective, proportionate, 
transparent and efficient system for the UK.

Directions are being produced by the HTA to 
supplement the UK implementation of the EUODD. 
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Directions are mandatory requirements and in this instance 
will provide detail on how establishments are expected to 
reach the requirements of the EUODD. This will ensure 
that establishments are aware of their obligations, know 
how these can be met and that this is done consistently 
throughout the UK. The HTA will be working to develop 
these Directions with stakeholders, including a period of 
public consultation. The intention is that NHS Blood and 
Transplant (NHSBT) will be regulated by the HTA as we 
undertake procurement activities and all transplant centres 
because they undertake procurement and transplant 
activities as detailed in the EUODD. There is no intention 
for all hospitals who facilitate deceased organ donation 
to be regulated for this activity as this will be achieved 
through the regulation of NHSBT whose Specialist Nurses 
are responsible for a significant part of the deceased 
donation pathway.

If regulated through an HTA licensing framework, then 
all relevant establishments will need to apply for licences 
in good time before 27 August 2012, when the Directive 
will become operational under UK law. The HTA will 
notify all known relevant organisations of the licensing 
arrangements, likely costs and relevant dates as soon as 
they are known, to ensure that all transplant centres will 
have sufficient time to apply for a licence. The development 
of the proposals for UK domestic legislation and for the 
HTA framework is well underway.

The DH and HTA consultations for the EU Organ 
Directive ran for an eight week period between October 
and December 2011. The DH is consulting on behalf of all 
four UK health administrations on the Statutory Instrument 
(SI) that will transpose the EU legislation into domestic 
legislation and the HTA is consulting on their Framework.

Links to the DH consultation documentation can be 
found at:

http://www.dh.gov.uk/en/Consultations/
Liveconsultations/DH_130713

and for the HTA at: 

http://www.hta.gov.uk/_db/_documents/Public_
consultation_on_Documentary_Framework_261011.pdf

Both the DH and the HTA have raised some specific 
questions as part of their respective consultations and all 
interested parties in the organ donation and transplantation 
community were encouraged to review and provide 
feedback on the consultation documentation to the DH 
and HTA respectively.

Sue Falvey 
Head of Nurse Development  
NHSBT-ODT, Bristol 
Email: sue.falvey@nhsbt.nhs.uk 

An Update on the NHS Cord Blood Bank

Blood and Transplant Matters last featured an article on 
the NHS Cord Blood Bank (NHS CBB) two years ago (Blood 
and Transplant Matters 29). Much has happened since 
then and there have been significant developments. Just 
after that article was published, the Department of Health 
commissioned a review of the options for provision and use 
of stem cells from unrelated donors in the UK. The UK Stem 
cell Strategic Forum found evidence that, each year, there 
are about 440 additional patients with fatal diseases who 
could benefit from a stem cell transplant if an unrelated 
adult stem cell donor or a cord blood donation could be 
identified in a timely manner. The Forum concluded that a 
well utilised genetically diverse inventory of cord blood (CB) 
is the most effective strategy to address this unmet need 
of UK patients. It made a number of recommendations 
which are being implemented by NHSBT and the Anthony 
Nolan (AN). The process is monitored by the successor 
group to the Strategic Forum – The UK Stem Cell Oversight 
Committee.

http://www.dh.gov.uk/en/Consultations/Liveconsultations/DH_130713
http://www.dh.gov.uk/en/Consultations/Liveconsultations/DH_130713
http://www.hta.gov.uk/_db/_documents/Public_consultation_on_Documentary_Framework_261011.pdf
http://www.hta.gov.uk/_db/_documents/Public_consultation_on_Documentary_Framework_261011.pdf


Blood and Transplant Matters – May 2012 21 >

1. The UK should increase its inventory of CB to 
50,000 units over eight years.

This figure is based on calculations that such a bank size 
would give 98% of patients at least one donor unit at 4/6 
Human Leucocyte Antigen (HLA) match and more than 80% 
patients at least one donor match at 5/6 level. HLA match 
describes the degree of similarity between tissue types of 
donor and recipient level (6/6 being identity at HLA-A, -B 
and -DR) and affects rates of immunological complications 
such as graft rejection and graft-versus-host disease. HLA 
mismatches when CB is the source of stem cells seem to be 
better tolerated than when adult stem cells are used such 
that a 4/6 HLA-matched CB unit (CBU) can be used.

The NHS CBB has been given a target to collect 35,000 
CBUs. Although there are currently about 17,500 CBUs 
stored in the NHS CBB, roughly 9,500 of these have high 
cell doses consistent with recommendation 3 (see below) 
and so a further 25,000 CBUs are required.

To ramp up collection activity, the NHS CBB opened a 
sixth collection centre at University College Hospital on 
1 November 2011. We have also extended our working hours 
in the other five collection centres to provide collection 24 
hours a day on seven days a week as opposed to the current 
24/5 arrangement. This has meant the recruitment of 23 new 
members of staff and their training on a short timescale.

2. The inventory should contain 30-50% of donations 
from Black and Ethnic Minority (BME) women.

Collection centres for the NHS CBB were chosen to 
target BME mothers to help address the unmet need for 
their HLA types. Currently, 40% of donations in the NHS 
CBB are from BME mothers and we anticipate that there 
will be a similar proportion of BME mothers at University 
College Hospital.

3. Newly banked CBUs should have a high total 
nucleated cell (TNC) count.

Transplant outcome is correlated with TNC dose and 
transplant centres preferentially chose bigger CBUs with 
higher TNCs. 89% of all CBUs issued by the NHS CBB 
have more than the TNC threshold recommended by the 
Strategic Forum (90 x 107 TNC from BME, over 120 x 107 

from Caucasian donors). A lower threshold is set for BME 
donations as their cell count is usually lower but their CBUs 
are still useful as they represent a different mix of tissue 
types. The Bank is currently looking at ways of increasing 
the TNC of all CBUs collected.

4. High resolution HLA typing should be performed 
on all newly stored units and selected existing units.

Accordingly, the 8000 high TNC CBUs in the inventory 
have been high resolution-typed retrospectively. We are also 

planning to HLA type all maternal samples from high TNC 
units at low resolution as there is evidence that mismatching 
for non-inherited maternal antigens (NIMAs) leads to a 
better outcome than mismatching for other HLA haplotypes.

NHSBT are about to rebid for funding for the next five 
years to continue this work and allow further registry 
improvements.

To date, the NHS CBB has issued 348 CB units for 
transplant to 28 countries (see Figure 1), 34% of which 
were from BME donors. Since January 2008, more than 
95% of units issued have engrafted and the median time 
to neutrophil recovery to 0.5 x 109/l is 20 days, both of 
which figures compare well with adult stem cell sources. 
The 300th CBU was issued for transplant in May 2010 to a 
six month old boy with severe combined immunodeficiency 
being treated at Great Ormond Street Hospital. To celebrate 
this milestone, his mother gave his story to the Evening 
Standard in November last year when her son, then eleven 
months old, was doing well as pictured in the article (see 
weblink in references below).

Figure 1 
Geographical Distribution of NHS CBB Units Issued 
(n=173)

UK
28%

Other
9%

Europe
36%

North America
27%

We hope that the measures and plans described above 
will help the NHS CBB to save more lives such as that of 
this little boy over the coming years. Techniques such as 
ex vivo expansion and double umbilical CB transplantation 
are likely to obviate some of the limitations of CB as a 
stem cell source and allow its usage in more patients and 
diseases. There is much research into the possible use of CB 
or cells derived from CB in different aspects of regenerative 
medicine which could have widespread application if 
found to be useful. Thus the need for cord blood banking 
is likely to continue and possibly expand further beyond the 
currently estimated target inventory of 50,000 donations.

Dr Rachel Pawson 
Deputy Medical Director NHS Cord Blood Bank 
NHSBT, Oxford 
E-mail: rachel.pawson@nhsbt.nhs.uk
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A Report on the World Union of Tissue Banking Associations (WUTBA)

The World Union of Tissue Banking Associations 

(WUTBA) is explicitly described by its name as a unique, 

collaborative effort and its mission continues to evolve 

during these formative years. To better understand agreed 

goals and objectives of its members, the history leading to 

development of such an entity should be known. Future 

projects are also described that support the notion that 

these medical professionals serve not only their respective 

constituencies but also potential tissue recipients 

worldwide.

In September 1992, during a meeting in San Diego, 

California (USA), a few prominent tissue banking leaders 

gathered from countries representing the Asia Pacific 

region/rim, Europe and the Americas to plan a future 

conference that will serve as inauguration of a formal, 

global gathering of professionals in this field. During 

the previous decade, this medical specialty not only 

experienced an explosion regarding development of 

processes involving tissue donation and applications in 

transplantation but also growth in scientific knowledge 

regarding technical methods to use when handling 

allograft tissues, specifically involving tissue recovery, 

evaluation and preservation. These visionaries, who had 

fostered friendships by attending each other’s annual 

congresses, realised the importance of information sharing 

in the dawn of this new era. The first “World Congress 

on Tissue Banking” took place in early October 1996 and 

was hosted by colleagues in Australia who selected the 

Gold Coast in Queensland as the site. The three regional 

tissue banking professional associations existing at that 

time were young but they developed a global agenda and 

convened to exchange experiences and further develop 

relationships. The organisations included the Asia Pacific 

Association of Surgical Tissue Banking (APASTB), the 

European Association of Tissue Banks (EATB), and the 

American Association of Tissue Banks (AATB). World 

congresses have continued on a three year cycle hosted 

by regional associations on a rotation basis and have taken 

place in: Warsaw, Poland (1999); Boston, USA (2002); Rio 

de Janeiro, Brazil (2005); Kuala Lumpur, Malaysia (2008); 

and, recently in Barcelona, Spain (2011). During these years, 

two more regional tissue banking associations formed and 

emerged to participate: the Latin American Association 

of Tissue Banks (ALABAT – Asociación Latinoamericana 

de Bancos de Tejido) and the Australasian Tissue and 

Biotherapeutics Forum (ATBF).

After a few of these special conferences were held, a 

formal proclamation for a federation that would include the 

five regional tissue banking associations was born during 

the congress held in Rio de Janeiro in May 2005. The EATB 

President at that time, and the host association’s (ALABAT) 

current President organised a meeting to discuss the way 

forward with such a plan, which, if successful, would 

surpass the success realised from the world congresses. 

Not only were representatives present from the five 

associations but also in attendance were the Coordinator 

for Clinical Procedures from the World Health Organisation 

(WHO) who oversees transplantation initiatives and a 

representative of the International Atomic Energy Agency 

(IAEA). Ideas for collaboration were discussed and a list of 

nine goals for the new affiliation were developed (these 

were eventually revised and will appear later in their 

current version). It was not established how the WHO and 

IAEA could be involved in this new effort but continued 

communication was agreed and these important partners 

will continue to be invited stakeholders. It was requested 

that formal approval of membership in the World Union 

of Tissue and Cell Banking Associations (WUTCBA, or 

the “Union”) be obtained from the respective governing 

bodies of each professional association.

Little activity of the new Union occurred until three 

years later in 2008 when the next meeting of WUTCBA 
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members was held in Kuala Lumpur. The President of 

the APASTB presided over this meeting and a vice chair 

volunteered who took minutes of the event. Besides the 

set of aims being reviewed and slightly revised, other 

accomplishments included: 

1)  Development and selection of a Secretary General and 

a Coordinator who will work together to ensure that 

the aims are actively being pursued;

2)  Identification of the Cell and Tissue Banking (CATB) 

journal as a forum to communicate updates and 

progress being made; 

3)  Scheduling of annual meetings of the Union to occur 

in conjunction with a scientific meeting scheduled by 

one of the member associations;

4)  Agreement that the EATB will host the 6th World 

Congress on Tissue Banking in 2011;

5)  Continuation of the premise that membership in the 

Union be restricted to regional Associations (versus 

inclusion of national associations); and

6)  Assignment of three contacts who will represent their 

respective association for three year terms.

These were important decisions that expressed 

commitment to continue the Union.

In late 2009 via notice of invitation arranged by the 

WHO, the Coordinator represented WUTCBA at a meeting 

held at the United Nations (UN) where a co-sanctioned 

report from the UN and CoE (Council of Europe) was 

discussed titled “Trafficking in Organs, Tissues and Cells 

and Trafficking in Human Beings for the Purpose of the 

Removal of Organs.” At a follow-up meeting, it was 

agreed by Union members to post the report on their 

respective website to communicate these concerns to their 

constituencies and to be vigilant in identifying such activity 

and reporting it to authorities. This role can prove valuable 

to the global support of deterring such atrocities.

WUTCBA meetings continued to occur as planned 

over the next three consecutive years in Cracow, 

Melbourne and Barcelona. Highlights included: exploring 

a relationship with The Transplantation Society; agreement 

that reduced registration fees be provided for an individual 

member in good standing who wants to attend any other 

regional association’s meeting; delete the use of “Cell” 

in the Union’s name (and the “C” in the acronym) since 

no cell banking associations are involved and hold a 

contest to create a logo for WUTBA; remove references 

to “transplantation” in the aims since the Union cannot 

realistically direct global practices for that function and 

cannot collect data on actual transplantation events; 

pursue cogent topics for publishing special issues of the 

CATB journal; and, prioritise the development of surveys to 

collect data as described in the aims because this is an area 

where coordination of efforts can realise this global activity 

for the first time. One idea actually fueled the formation 

of a similar organisation of professional associations. 

There was an action item completed to invite the world’s 

regional eye banking associations as equal members of 

WUTBA. Upon learning of the Union and sharing its aims, 

the professional eye banking associations set out to form 

their own “Alliance.” Future collaboration between the 

Union and this Alliance is expected.

The aims of the WUTBA are to:

•	 Establish a free association of the world‘s leading 

organisations of tissue bank professionals;

•	 Work at harmonising global practices in the donor 

screening, procurement/recovery, and processing of 

human tissues;

•	 Exchange information on events, activities, standards, 

regulations, education and research; 

•	 Coordinate meeting schedules and promote scientific 

programmes (conferences, workshops, etc) of the 

member Associations;

•	 Organise, on a regular basis, world scientific meetings 

and workshops;

•	 Establish a global register of tissue establishments;

•	 Collect and publish data on tissue donation;

•	 Establish a vigilance system for tissues for transplantation; 

and 

•	 Act as a global scientific and professional 

counterpart in tissue banking for the WHO. 

NOTE: Additions agreed upon but verbiage not finalized 

for including: 1) a reference to combating tissue 

trafficking and 2) support of universal coding efforts 

for tissue allografts.

Tissue banking professionals realise that scientific and 

technical discoveries which promote the provision of safe 

allografts of high quality should benefit future tissue 

recipients anywhere; there are no borders in this regard. 

To be capable of providing this service, tissue bankers 

must be qualified, knowledgeable and competent. The 

continued efforts of the World Union of Tissue Banking 

Associations can play an important role to assist this vision 

by encouraging forums for cooperation that enhance tissue 

banking functions not only on a regional basis but also 

throughout the world. Collection of useful tissue banking 

data is one tool that can be used by professionals and 

regulators alike but other projects of universal applicability 

are sure to emerge from the collaborative efforts of the 

members of WUTBA.
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Scott A. Brubaker, CTBS 
Chief Policy Officer 
American Association of Tissue Banks 
McLean, Virginia, 22101 
USA 
Email: brubakers@aatb.org 
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Significance and Measurement of HLA (Human Leukocyte Antigens)  
and their Antibodies

Part II – Advances in Technology for HLA Antibody 
Characterisation and Clinical Application 

Introduction

In Part I of this article published in Blood and Transplant 
Matters Issue 35 we described the genetic complexity of 
HLA (human leukocyte antigen) proteins, otherwise known 
as Transplantation Antigens and discussed the significance 
of HLA antibodies in patients waiting for a transplant or 
requiring transfusion, where these antibodies can cause 
rejection or refractoriness. In cases of potential antibody 
mediated rejection or refractoriness, the optimum clinical 
strategies are either to avoid the corresponding mismatch 
(eg by HLA matching) or to remove the antibody (by 
plasmapheresis). To do either of these safely requires 
accurate identification of the patient’s antibodies.

Technology for HLA Antibody Characterisation

HLA specific antibodies were first detected and 
characterised by agglutination techniques, but until 
recently the most widely used technique relied on the 
ability of antibodies to “fix“ complement and cause cell 
death. Complement refers to a collection of related serum 
proteins which accumulate around antibodies bound to the 
cell and literally punch a hole in the cell – hence the term 
for the technique, complement-dependent cytotoxicity, 
CDC. This technique can be used to crossmatch recipient 
serum against donor leukocytes purified from blood. If a 
serum sample is tested against a panel of cells from donors 
with a range of different HLA types, it is possible, but 
very laborious (ie can be a few weeks work), to deduce 
the specificity of the antibodies from the reaction patterns 
with cells carrying different HLA types. This has always 
been unsatisfactory because some tissue types tend to 
occur in specific combinations of HLA antigens giving 
rise to ambiguous interpretations. For example, nearly all 

individuals with HLA-B8 also carry HLA-C7. Therefore a 
serum containing antibodies specific for HLA- B8 would also 
seem to have antibodies against HLA-C7. There are other 
assays which use cells to identify HLA specific antibodies 
eg flow cytometry. This assay uses a second fluorescence-
labelled antibody to identify the cell-bound antibodies, but 
has the same disadvantages as CDC; it takes a long time to 
get a result and the results are often ambiguous.

The new generation of HLA antibody assays are based 
on purified HLA proteins and overcome the shortcomings 
of the cell-based assays. There are two main formats, the 
ELISA (enzyme-linked immunosorbent assay) which uses 
HLA proteins immobilised onto plastic in microtitre plates 
(each plate has 96 micro-wells) and the bead format where 
HLA is coupled to very small polystyrene beads. Both systems 
have greater sensitivity and specificity and are significantly 
quicker to perform than the cell based methods and are 
suitable for automation, but the bead method has been 
almost universally adopted by H&I laboratories in the UK.

The first bead assays used HLA purified from cells or 
platelets such that each bead preparation was coated with 
a complete HLA type. This has few advantages over the cell 
based methods. A significant improvement has been to use 
single, recombinant HLA molecules, such that each bead 
preparation has a single HLA (the single antigen beads, 
SAB). This can be used to great advantage in the bead 
assays used with a system called Luminex. Here up to 100 
different beads can be labelled uniquely with a mixture of 
fluorescent dyes and discriminated from each other. Each 
bead type is then coupled with a particular HLA molecule. 
In this way reactions of serum antibodies with individual 
HLA can be directly visualised in a fluoroanalyser enabling 
precise specificity definition. The limitation is the number 
of available recombinant HLA molecules, but the common 
HLA types are well covered.
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Clinical Application

The advantages of the bead based assay are proving 
to be considerable. The reduction in the test turnaround 
time from weeks to hours means that we can monitor 
these antibodies in real time. Thus antibody testing can 
contribute to a diagnosis of rejection in the same time 
frame as the management of the rejection episode and 
can influence treatment. Prospective monitoring of cases 
with a high risk of rejection might identify the emergence 
of donor-specific antibodies as an early, presymptomatic 
sign of rejection. Antibody removal by plasma exchange 
is becoming increasingly used to allow transplantation of 
very highly sensitised prospective transplant patients. The 
success of these programmes is dependent on being able to 
monitor antibody removal and identify the point at which 
a safe level has been reached, as well as monitoring for 
resynthesis of HLA antibody after the transplant to guide 
early treatment. The precise identification of HLA antibodies 
in patients refractory to random platelets allows more 
effective treatment by using HLA compatible platelets. Only 
about 25% of selected platelets are actually fully matched 
with a patient because of the extreme variation in HLA and 
the limited donor pool. Currently there are about 13,000 
apheresis platelet donors in the UK, but even with 1,000,000 
HLA typed apheresis donors we would still be only able to 
match about 70% of donations for refractory recipients 
(HLA match in this context can be a bit misleading; what 
is actual meant is zero HLA mismatches). Nevertheless, the 
pool of 13,000 donors is probably sufficient, as we can 
usually find antibody compatible platelets for any sensitised 
patient and be confident of an effective clinical response 
because of the precision in antibody specification now 
achievable using these bead assays, see Case Study below.

Case Study 
A 55-year old male was recently referred to an H&I 
laboratory for HLA testing. He had been previously 
diagnosed with mantle cell lymphoma and was 
undergoing chemotherapy. A low platelet count led to 
transfusions of fresh random platelet units, but these 
resulted in poor increments. The standard protocol is to 
test for HLA specific antibodies (as a cause of immune 
refractoriness) and HLA type the patient (to facilitate 
selection of HLA matched platelets). In this case HLA 
typing was not possible because of a very low white cell 
count (required for DNA extraction).

Serological testing using Luminex technology showed 
the presence of HLA class I specific antibodies, 
corresponding to HLA A2, B57 and B58. In the absence 
of the patient’s HLA type it was not possible to select 
platelets from an HLA matched donor but HLA antibody 
compatible donors were identified by avoiding the 

patient’s antibody specificities; a unit from a donor 
typed as HLA A26, A29; B44, B45 was subsequently 
transfused. Pre- and post-transfusion platelet counts 
returned from the hospital showed a rise from 10x109/L 
to a count of 34x109/L (one hour post-transfusion).

The post-transfusion platelet increment in this case 
shows that the transfusion was immunologically 
compatible and that the strategy to allocate a unit on 
the basis of antibody compatibilty was correct. This 
allowed a very rapid response to the request for this 
treatment and was effective because of the precision 
and speed of the Luminex-based antibody assay now 
available. It was also important in this case, as in most, 
that the increment data were reported quickly to the 
H&I laboratory as this confirmed both the correct donor 
selection and the diagnosis of immune refractoriness.

Case Study provided by Helen Singleton,  
H&I Laboratory, NHSBT, Birmingham Centre.

The use of bead assays that identify antibodies 
present at low levels and characterise these HLA specific 
antibodies reveals the limitations in our understanding 
of the significance of these antibodies. It is not obvious 
what makes a particular antibody pathogenic or what 
determines degrees of pathogenicity. Even when a single 
HLA antibody specificity is defined in a patient’s serum, 
it will usually result from a mixture of different types of 
antibody all with the same specificity. Antibodies or 
immunoglobulins (Ig), come in various shapes and sizes 
(isotypes). IgM is a large pentameric form of the Ig dimer 
which is very effective at fixing complement and is the main 
destructive element in ABO incompatible transfusions. In 
contrast HLA antibodies of the IgM isotype seem to be 
relatively harmless to a transplant. HLA antibodies tend 
to be dominated by IgG. There are four subclasses of IgG 
(1-4) with different functional properties and each serum 
may contain different proportions of these which may 
influence the potential to damage a transplant.

An exciting aspect of technologies such as Luminex 
that use purified HLA to analyse antibodies is that there 
is now a method to investigate these factors. If we can 
identify parameters that define which types of antibody 
are particularly harmful and those which are less so, we 
should be able to devise risk categories to guide treatment 
options, rather than simply consider the presence of an 
antibody as treatment veto. Specificity, quantity and 
qualities such as isotype are all likely to be relevant and we 
are now in a position to investigate the interplay between 
these in relation to clinical significance.

 Two immediate benefits in transplantation are obvious. 
Firstly, equity of access to this form of treatment is widened: a 
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highly sensitised patient in the “untransplantable category” 
might suddenly become transplantable. Secondly, with a 
risk stratification approach (here based on donor specific 
antibody characterisation) more intensive treatment can 
be reserved for the high risk cases and reduced levels of 
therapy used for the lower risk cases.

The past few years have looked like a DNA Age for 
biology. In transplantation science we have been able 
to understand the full extent of the population variation 
of the HLA system and exploit this to improve matching 
between donors and recipients. For transfusion science 
we can already identify carriers of rare blood groups 
without using scarce serological reagents. For serologists 
this means life is actually getting a lot more interesting. 
Knowing the true structural variability of HLA and using 
DNA technologies to clone and manufacture recombinant 
HLA proteins has produced reagents that are allowing us 
to recognise and characterise the true complexity of the 
serological response to non-self HLA. We are already 

showing how the combination of new techniques plus 
advanced serological knowledge can be applied to 
solving scientific and clinical problems and to improving 
transplant outcomes. It looks like we have entered a new 
Antibody Age.

David Briggs, PhD 
Consultant Clinical Scientist 
Head of H&I  
NHSBT Birmingham 
Email: david.briggs@nhsbt.nhs.uk 

Susan V. Fuggle, DPhil, FRCPath 
Reader in Transplant Immunology and Consultant 
Clinical Scientist 
Transplant Immunology & Immunogenetics 
Oxford Transplant Centre 
Oxford  
Email: susan.fuggle@nds.ox.ac.uk

Development and Changes in HLA Nomenclature

History of HLA Nomenclature and Reasons for 
Nomenclature Change

In 1958 Jean Dausset identified the first HLA-antigen. 

Using sera from patients who had received multiple blood 

transfusions he found a number of sera that agglutinated 

leukocytes in the majority of individuals tested. Dausset 

named this antigen MAC (named after the initials of the 

three donors whose blood was used in the research) and 

this antigen later became HLA-A2. This work and that of 

other early HLA investigators soon began to demonstrate 

a number of different antisera reactive specificities. It was 

soon realised that a nomenclature system would have to 

be put in place to define described antigen specificities. 

The naming of a new HLA allele, antigen or gene is the 

responsibility of the WHO Nomenclature Committee. 

This committee first met in 1968 and have subsequently 

met regularly in order to update the ever expanding 

HLA nomenclature.

In 1968 all of the HLA typing was being performed 

using serology-based assays. At the first WHO 

Nomenclature Committee meeting, eight serologically 

defined antigens were named, designated HL-A1 to 

HL-A8 (1). At this point multiple loci had not been 

named and it wasn’t until 1975 that the nomenclature 

changed to incorporate the HLA-A, HLA-B and HLA-C 

class I genes, HLA-DR was to follow two years later. 

HLA-DQ was named in 1980 and HLA-DP in 1984.

For the next ten years HLA nomenclature remained 

largely unchanged other than the introduction of new 

antigens. However by 1987 it was clear that the advent 

of PCR-based molecular genotyping techniques would 

require the development of a new HLA nomenclature that 

would account for the increased HLA region complexity 

that these molecular methods identified. It was decided to 

introduce a four digit nomenclature with the insertion of 

an asterisk as a separator between the HLA gene and the 

four digit allele code (eg A*0201). The first two digits of  

this code defined the HLA antigen encoded and the 

next two the allele designation (where an amino acid 

change is brought about by nucleotide changes). In 

addition to this, further digits were gradually added to 

cover synonymous mutations in both coding and non-

coding regions of the gene.

Recently there has been an expansion both in the 

number and sensitivity of HLA molecular genotyping 

techniques. In addition, this technology is now used in 

many developed and developing countries leading to the 

identification of large numbers of new alleles. Recently 

there have been a number of new alleles described by 

both Chinese and South American investigators. This 

explosion of HLA alleles lead the WHO Nomenclature 

Committee to realise that the existing system would not 
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be adequate as it could only deal with 99 alleles for each 
antigen. A temporary solution saw the advent of roll-
over allele names where existing antigens were given 
a second antigen identifier. For example the HLA class 
I allele A*02100 was renumbered A*9201. However it 
quickly became apparent that a further change in HLA 
nomenclature was required for two main reasons. Firstly, 
a number of other antigen groups were nearing the 100 
allele level and secondly the A*02 and B*15 groups were 
already heading for 200 alleles therefore requiring a third 
antigen identifier. This situation of multiple identities 
for the same antigen would have made the job of HLA 
matching recipient to donor for transplant purposes very 
difficult especially for donor panels that would have had to 
devise more and more complex allele matching algorithms 
for donor search programmes.

The New HLA Nomenclature System – April 2010

The advent of the new HLA nomenclature system in 
2010 (2) saw the introduction of colons between each 
field of HLA resolution. In addition the digits between 
each colon were no longer restricted to two. This meant 
that A*0201 became A*02:01, but more importantly 
A*92:01 (A*02100) became A*02:100. This has allowed 
the interpretation of HLA genotypes to be simplified given 
that all alleles of a given antigen begin with the same 
two-digit designation. Also there is scope to encompass 
all newly described alleles for a given antigen. This is 
extremely important as the rate of discovery of novel HLA 
alleles continues to rise.

In addition, the new nomenclature system addressed 
the problem of ever increasing allele string lengths defined 
by low or medium resolution genotyping. Strings occur 
where genotyping techniques cannot resolve genetic 
differences between closely related alleles (some of these 
strings can include over 100 alleles). Often strings occur 
due to sequences that occur outside exons two and three 
in HLA class I genes and exon 2 in HLA class II genes. 
These exons encode the region of the gene responsible for 
antigen presentation and hence are responsible for the HLA 
derived alloreactivity in transplantation and transfusion. A 
solution to long strings is the addition of a P or G suffix 
after the first described allele. HLA alleles that encode the 
same protein sequence for a peptide binding domain are 
given a P suffix (A*02:01P) and those that have identical 
nucleotide sequences for the peptide binding domain are 
given a G suffix (A*02:01G).

How is a HLA Allele Designated?

 HLA-A*02:01:01:01L

This denotes the HLA prefix and is used for all HLA loci 
both classical and non-classical.

 HLA-A*02:01:01:01L

This denotes the HLA gene. HLA class I genes include 
HLA-A, B and C whereas HLA class II genes generally 
begin with D and include HLA-DPB1, DRB1 and DQB1.

 HLA-A*02:01:01:01L

First field resolution. This denotes the specific allele 
group. Each HLA locus has a number of different allele 
groups identified.

 HLA-A*02:01:01:01L

Second field resolution. This denotes the specific HLA 
protein. This is the highest level of resolution at which the 
amino acid sequence of a protein will differ. Consequently 
it is to this level of resolution that a potential stem cell 
recipient has to be genotyped.

 HLA-A*02:01:01:01L

Third field resolution. This denotes a synonymous (not 
involving amino acid substitution) change of sequence 
within an exonic region.

 HLA-A*02:01:01:01L

Fourth field resolution. This denotes nucleotide changes 
in the non-coding region of the gene.

 HLA-A*02:01:01:01L

Several HLA allele designations end in a letter. This 
letter denotes an altered expression level for the specific 
allele. In this instance the L suffix shows that this allele is 
expressed in lower levels than standard alleles. Perhaps 
the best known suffix is the N which defines a null allele.

Dr Leigh Keen 
Clinical Scientist 
H&I Laboratory  
NHSBT, Filton 
Email: Leigh.Keen@nhsbt.nhs.uk 
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Personal Experiences of Organ Donation

Organ transplantation, among the great achievements 

of modern medicine, is an overwhelmingly successful 

procedure, a ‘gift’ for donors and donor families as well as 

organ recipients. That is the central finding of a new online 

section on organ donation that has recently been launched 

by the award-winning health website, Healthtalkonline, 

and funded by the Intensive Care National Audit & 

Research Centre (ICNARC).

The site (www.healthtalkonline.org/Organ_donation_

and_transplant/organ_donation) presents video and audio 

interviews with 39 people with direct experience of organ 

donation. They include donor families who have consented 

to organ donation after the death of a relative, organ 

recipients who had transplant surgery to save or enhance 

their lives as well as living kidney donors.

Researched by the Health Experiences Research Group 

at the University of Oxford, the Healthtalkonline website 

enables everyone – patients, friends, family and healthcare 

professionals – to find out more from other people’s 

experiences of health and illness. Interviews are carried out 

by researchers in people’s own homes on a wide range of 

illnesses and health topics. Extensive video, audio and text 

clips are selected to reflect the things that are important 

to people with the condition that requires transplant. 

These are presented on the website alongside information 

about illnesses and treatments, links to other websites 

and support groups and a forum for sharing experiences 

and thoughts. As well as exploring serious or long-term 

conditions such as cancer, heart disease, mental health, 

chronic health and diseases of the brain and nervous 

system, Healthtalkonline also covers life-related issues 

such as being a carer, pregnancy, sexual health, screening, 

immunisation and bereavement.

The new section on organ donation covers all the topics 

that donor families, recipients and living donors said were 

important to them. They speak on a wide range of issues 

such as their views on organ donation and opt-out, why 

they chose to donate, their experiences at the hospital, 

and the difference that either donating or receiving an 

organ made to them.

Key findings from the research include: 

1.  Donor families and living donors said they did not regret 

their decision to donate and felt they’d gained from 

it. For donor families, organ donation was something 

positive to come out of a tragic situation. For living 

donors, it was rewarding and fulfilling knowing their 

donation had made such a huge difference to someone 

else’s life.

2.  Donor families valued receiving letters from recipients 
about their welfare. They also liked to receive annual 
updates from specialist nurses but often did not receive 
much information about recipients after the first year.

3.  Donor families felt that all suitable families should 
be approached by doctors about organ donation. 
Some were not asked and had to approach doctors 
themselves. Because organ donation was considered 
a positive experience, they felt not asking families was 
depriving them of a crucial opportunity.

4.  Altruistic living donors had unique reasons for wanting 
to donate a kidney to someone on the transplant 
waiting list whom they did not know. They would have 
liked more information about the tests and assessment 
before surgery and who would fund their time off work. 
This information was not always easy to find and was 
sometimes described as the most stressful part of the 
process.

5.  All of the recipients interviewed said that having a 
transplant had changed their lives – often one of 
complete dependence on equipment and other people 
to independence. Many were able to travel again, spend 
quality time with family and friends and some returned 
to work.

6.  Presumed consent (opt out) is controversial. Donor 
families and living donors who were against changing 
to an opt out system said that they believed that organs 
should be donated freely by those who want to and that 
it should be a conscious decision. They often compared 
the system in the UK to Spain (which has opt out) and 
felt that education and more training for doctors and 
nurses would help raise awareness of organ donation 
and help increase donation rates.

With demand for organ donation consistently 
outstripping supply, it’s no surprise that all the recipients 
of donated organs express their appreciation of the 
scheme and say they are keen to persuade friends, 
family and members of the public to register as organ 
donors. Less expected, perhaps, is the almost uniformly 
evangelical enthusiasm for organ transplantation among 
donor families. Many say they want to inform the public 
of the benefits of organ donation, specifically the comfort 
of knowing that someone else will have a better life as a 
result of a relative’s death.

Yet contributors to the site are critical of some aspects 
of their care during the already traumatic final hours of 
their relatives’ lives. A key concern is the lack of warning 
to prepare relatives for the fact that the last sight of their 
loved one will be a still pink, warm body that appears to 

http://www.healthtalkonline.org/Organ_donation_and_transplant/organ_donation
http://www.healthtalkonline.org/Organ_donation_and_transplant/organ_donation
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be breathing as they have to remain on a ventilator until 
the organs have been removed in the operating theatre.

Some contributors say they disliked the extensive and 
detailed form filling prior to organ donation as well as 
having to listen to lengthy explanations of every step of the 
surgery involved – especially when they had already made 
up their minds to go ahead with organ donation.

Mr Chris Rudge, National Clinical Director for 
Transplantation 2008-11, said: ‘For too long we’ve thought 
about organ donation simply in terms of the patient 
who needs a transplant. These interviews demonstrate 
how important donation is to those left behind after the 
donor’s death – the extraordinary comfort they can gain in 
seeing some good come from a tragic situation. Agreeing 
to organ donation was undoubtedly the right thing for 
them and their words should make us all think about this 
seemingly difficult and emotive subject in a new light.’ 

Professor Kathy Rowan, Director of ICNARC, said: 
‘Having funded two previous sections on Healthtalkonline, 
the feedback from these has highlighted to us the 
importance of making the views and experience of others 
accessible to all those involved in using, delivering and 
improving health services.’

Dr Suman Prinjha 
Senior Researcher 
University of Oxford  
Email: suman.prinjha@phc.ox.ac.uk 

Postscript from Professor James Neuberger, Associate 
Medical Director of Organ Donation and Transplantation 
and Blood and Transplant Matters Editorial Board Member:

Rates of Consent (or authorisation) for organ donation 
remain relatively low in the UK and the specialist nurses in 
organ donation, along with other health care professionals, 
are working hard to improve these rates so that the number 
of organs for transplantation can increase and more lives 
saved. We do appreciate receiving the views of the whole 
process from those who have and have not given consent 
so that we can improve.

Please let us know if the mailing address for your copy 
of Blood and Transplant Matters is not correct 

contact: carol.griffin@nhsbt.nhs.uk

Next Edition
Issue 37 will feature articles on:

• Transfusion Safety Team of the Biomedical Excellence for Safer Transfusion (BEST) Collaborative 

• Stored RBCs in Critically Ill Patients

• Supporting Safer Transfusions

• Haemolytic Disease of the Fetus and Newborn and Use of Anti-D Immunoglobulin

• The UK Donor Ethics Committee

• Update on our ‘Practice of Transfusion’ Systematic Reviews

If you would like to comment on any of the articles in this edition of Blood and Transplant Matters 
please email the Editor: robert.webster@nhsbt.nhs.uk
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CPD Questions for Blood and Transplant Matters 36

‘Learnbloodtransfusion’

1. Key topics covered include:

 a) Lewis blood group system of serology.

 b)  Management of Autoimmune Haemolytic 
Anaemia.

 c) ABO blood group system and serology.

 d) Duffy blood group system and serology.

2.  a) None of the courses have academic accreditation.

 b)  The haemovigilance course has academic 
accreditation.

 c)  The safe transfusion practice course has academic 
accreditation.

 d) All of the courses have academic accreditation.

Serious Adverse Blood Reactions and Events 
(SABRE)

3. SABRE reporting system is managed by:

 a) “Yellow Card” scheme.

 b) Enforcement and Standards Division.

 c) Medical Devices Adverse Incident Centre.

 d) European Commission.

4. The Principal Haemovigilance Specialist:

 a) Reports all transfusion events to SABRE.

 b)  Communicates between various MHRA 
divisions, European Commission and regulated 
organisations.

 c) Investigates transfusion incidents.

 d) Inspects regulated organisations.

The Importance of Treating Anaemia in Primary Care

5. The Enhanced Recovery Programmes (ERP) is:

 a) Only concerned with early discharge.

 b) Only conducted in Primary Care.

 c) Only concerned with pre-operative assessment.

 d) Made up of four elements.

Transfusion-associated Immunomodulation (TRIM)

6. a) Is a real biological entity.

 b) Has clearly delineated mechanisms.

 c) Mediated only by intact leukocytes.

 d)  Soluble mediators of TRIM decrease over time 
during storage of blood products.

7. Transfusion-associated microchimerism: 

 a)  Clinically relevant adverse events are well 
documented.

 b)  May be the mechanism behind improved survival 
of transplanted kidney in recipients of allogeneic 
blood transfusion.

 c) Universally have a beneficial effect.

 d) Is the major pathogenesis of TRIM.

The Role of Junior Doctors in Safer Transfusion 
Practice

8.  Formal transfusion training for Medical 
Students and Doctors in training:

 a)  Is only provided to Undergraduate Medical 
Students.

 b) Is only provided to Foundation Year Doctors.

 c)  Is only provided to Haematology Speciality 
Trainee Doctors.

 d)  Is provided to both Undergraduate Medical 
Students and Foundation Year Doctors.

 9.  Transfusion Training for Foundation Year 
Doctors:

 a)  Is always delivered to all Foundation Year 
Doctors.

 b)  Is delivered with satisfactory quality as viewed by 
over 50% of Foundation Year Doctors.

 c) Is compulsory.

 d)  Is delivered with satisfactory quantity as viewed 
by over 50% of Foundaton Year Doctors.
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Platelet Transfusions in Haematology Patients

10. Platelet Usage:

 a)  Over the last three years platelet demand has 
increased by 5%.

 b)  Over the last three years platelet demand has 
increased by 10%.

 c)  Haematology patients use up to 47% of all 
platelets.

 d)  Haematology patients use up to 67% of all 
platelets.

11. Key Findings:

 a)  Less than 10% of all transfusions may have been 
avoided.

 b)  10% of all prophylactic transfusions use double-
dose.

 c)  There is evidence that double-dose platelets are 
necessary.

 d)  There is good evidence that there is a correlation 
between platelet count of moderate or severe 
bleeding.

Thromboelastograpy and Liver Transplantation

12. The Thromboelastograph (TEG) Device:

 a) Was developed in 1948.

 b)  Was developed specifically to aid liver 
transplantation surgery.

 c) Only measures coagulant factors.

 d) Requires over one hour to produce useful results.

13. Thromboelastograph Trace: 

 a) Indicates low platelets with prolonged R time.

 b) R time is reduced in hypercoagulation syndromes.

 c) K time occurs when the amplitude is 15 mm.

 d) K value is the maximum amplitude.

An Update on the NHS Cord Blood Bank (NHS CBB)

14. NHS Cord Blood Bank has:

 a) 50,000 units stored.

 b) 35,000 units stored.

 c) 16,000 units stored.

 d) 8,000 units stored.

15.  The Strategic Forum recommend a minimum 
total nucleated cell count (TNC) for newly 
banked cord blood units of:

 a) 90 x 107 TNC for caucasion donors.

 b) 100 x 107 TNC for caucasion donors.

 c) 120 x 107 TNC for BME donors.

 d) 90 x 107 TNC for BME donors..

The CPD Section is a self-assessment exercise which 
allows readers to evaluate their understanding of each 
article. The answers are to be found within the articles 
themselves. Most CPD schemes allow this type of exercise 
to be eligible for credits as self-directed learning
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Diary Dates
2012
10-13 May 2012
XIIth European Symposium on Platelet and 
Granulocyte Immunobiology
Location: Warsaw, Poland
For more information contact: www.espgi2012.pl 

23-24 May 2012
IPFA/PEI 19th International Workshop on 
Surveillance and Screening of Blood Borne 
Pathogens
Location: Budapest, Hungary
For more information contact: www.ipfa.nl 

24-27 May 2012
ESH International Conference on Myelodysplastic 
Syndromes 
Location: Dublin, Ireland
For more information contact: www.esh.org

4-7 June 2012
Africa Society for Blood Transfusion, 6th AfSBT 
Blood Transfusion Congress including ISBT 
Academy Education Day – Training and Quality 
Lead to Safe and Sustainable Blood Services
Location: Mauritius
For more information contact: www.afsbt.org

14-17 June 2012
17th Congress of the European Hematology 
Association
Location: Amsterdam, Netherlands
For more information contact: www.esh.org

7-12 July 2012
32nd International Congress of the ISBT
Location: Cancun, Mexico
For more information contact: www.isbtweb.org 

23-26 August 2012
ISEH – Society for Hematology and Stem Cells
41st Annual Scientific Meeting
Location: Hotel Okura, Amsterdam, Netherlands
For more information contact: www.iseh.org

4-5 September 2012
UK NEQAS for Blood Coagulation Annual 
Scientific Meeting
Location: The Atrium Conference Centre,  
Sheffield Hallam University, Sheffield
Further details are available from the UK NEQAS for 
Blood Coagulation website:  
www.ukneqasbc.org 

6-8 September 2012
The 2nd World Congress on Controversies in 
Hematology (COHEM)
Location: Barcelona, Spain
For more information contact:  
www.comtecmed.com/cohem/2012/

19-21 September 2012
Current Issues in Transfusion Medicine and Blood 
Donation. Collection, Processing and Usage of 
Blood and Blood Products
Location: Kiev, Ukraine
For more information contact: www.isbtweb.org

20-23 September 2012
14th International Conference on Chronic 
Myeloid Leukemia 
Location: Baltimore, USA
For more information contact: www.esh.org

26-28 September 2012
British Blood Transfusion Society 30th Annual 
Conference
Location: Harrogate
For more information contact: 
www.bbts.org.uk

4-7 October 2012
ESH International Conference on 
Myeloproliferative Neoplasms
Location: Vienna, Austria
For more information contact: www.esh.org
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6-9 October 2012
AABB Annual Meeting & CTTXPO
Location: Boston Convention Center, USA
For more information contact: www.aabb.org 

28-30 October 2012 
ESH International Conference on Lymphomas
Location: Marseille, France
For more information contact: www.esh.org

7-8 November 2012
WMDA Fall Meeting
For more information contact:  
www.worldmarrow.org 

8-10 November 2012
NMDP Council Meeting
For more information contact:  
www.worldmarrow.org 

14 November 2012
NEQAS
Location: Manchester Conference Centre,  
Sackville Street, Manchester
Programme and registration details out soon:  
www.bbts.org.uk

8-11 December 2012
2012 ASH 54th Annual Meeting and Exposition
Location: Georgia World Congress Center,  
Atlanta, USA
For more information contact:  
www.hematology.org 

10-14 December 2012
2nd International Conference on Blood Safety 
and Safety Surveillance
Location: Abidjan, Ivory Coast
For more information contact: www.cistha.com 
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