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Foreword 

Dr Gunson is an ideal author for this work. He makes 

reference to the many people who have made a notable impact 

on the blood service but modestly makes no reference to his 

own significant contribution. He is internationally recognized 

for his work in transfusion medicine and his vision was one 

of the driving forces behind the creation of the truly national 

blood service that now exists. All those associated with the 

Blood Transfusion Service, whether colleagues, donors or 

patients, owe him a great debt of gratitude. 
I am honoured to have been asked to contribute the Fore-

word to this book. Although it deals with the history of one 

of our great public institutions, the National Blood Trans-

fusion Service, it is really a testament to the generosity of the 

people in this country and an unequalled example of human 

nature at its best. That the Service is, this year, celebrating 

its 50th anniversary is due to one simple fact: millions of 

individuals are prepared to give their blood so that other, 

unknown, persons can have the medical treatment they 

require. This is often the difference between life and death 

for the recipient of that gift. The National Blood Service has 

a worldwide reputation for quality and safety that is second 

to none and this is built on our system of voluntary, unpaid 

blood donors. 
I think it extremely unlikely that those early pioneers, about 

whose work Drs Gunson and Dodsworth write so eloquently, 

could ever have hoped to see a nationwide network of nearly 

2 million donors giving 2.5 million donations per year, or 

could have imagined the complex and sophisticated medical 

and scientific disciplines that would develop from their 

early work. 

C 1996 Blackwell Science Ltd 

As Chairman of the National Blood Authority, I am con-
scious of the magnificent traditions of the past that the new 
national service has inherited but, as the contents of this 

history show, the blood service has always existed in a cons-

tantly evolving world. This is particularly apparent now, and 
in looking to the future we must build on the strengths 
established over the past 50 years. Many challenges face the 

blood service today, not the least of which is to keep pace 

with the ever-increasing demand for blood from hospitals. 
Our blood supply is amongst the safest in the world but, even 

so, medical advice is always likely to be that the best trans-

fusion is no transfusion. Safety and quality have always been 

hallmarks of the Service and we will ensure that standards 

are maintained. 
The blood service is vital to the NHS and is a unique 

organization within it. It shares with the NHS the commit-

ment of its staff to provide the highest possible professional 

standards, but is unique in the alliance of these commitments 

with the generosity of donors. Professor Titmuss wrote about 

'The Gift Relationship' in his seminal work published soon 

after the birth of the National Blood Transfusion Service. 

The phrase is still accurate nearly 50 years later and will, I 

believe, still hold good when the history of the first 100 years 

of the blood service is written. 

SIR COLIN WALKER, OBE
Chairman, The National Blood Authority 

NHBT0000028_0005 
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Preface 

The first record of a transfusion of blood to a human being 

was by Samuel Pepys over 300 years ago when Arthur Coga 

received a few ounces of blood from a sheep before an audience 

at the Royal Society. Despite the pioneering work of James 

Blundell (1824), any measure of success in the administration 

of blood transfusions had to await the discovery of the ABO 

blood groups by Landsteiner in 1900. In the 20th century 

the impetus for using blood transfusion therapy came during 

two World Wars and the Spanish Civil War. 
In 1996 the National Blood Transfusion Service for 

England and Wales will celebrate its Golden Jubilee. In 

common with all medical specialities, and to an extent driven 

by the requirements of these specialities, blood transfusion 

practice has experienced many changes during the past 50 

years. Progress in vascular surgery, chemotherapy, trans-

plantation, the treatment of coagulation disorders and shock 

from massive blood loss, to name a few examples, has been 

made possible only with support therapy available from blood 

and its products. Transfusion medicine, a recent term, is used 

to describe not only those activities involved with the collec-

tion and processing of blood, but also those associated with 

a number of specialities. There have been contributions to 

anthropology, biochemistry, forensic medicine, genetics, 

haematology, immunology, transplantation science, micro-

biology and virology; yet it remains a small speciality, with 

only about 4000 employees in England and Wales, of whom 

43 are consultant medical staff. 
Within the National Health Service the Transfusion 

Service is unique in having unpaid volunteers as the corner-

0 1996 Blackwell Science Ltd 

stone for the provision of its service to patients. In order to 

provide maximum safety, quality and efficacy, the Service 

has had to operate within strict guidelines. 
This history of the National Blood Transfusion Service 

illustrates the development of a speciality that has been 

recognized relatively recently. Considerable medical and 

scientific progress has been made but there is a recurring 

feature which merits attention: on four occasions attempts 

were made to change the management of transfusion centres 

from regional to national in order to create a unified Service. 

Twenty-three years after the first application was made to 

the former Ministry of Health in 1970 the Department of 

Health agreed to establish a National Blood Authority. 
The history begins with the Lister Institute, founded in 

1891. The Institute was to play a major role in the develop-

ment of the Transfusion Service until 1978, particularly in 

the field of plasma fractionation. The British Red Cross 

became involved with blood transfusion in the 1920s and 

was superseded in 1939 by the Medical Research Council 

and the Emergency Medical Service. However, since I946, 

the National Blood Transfusion Service (known as the 

National Blood Service since 1993) has been part of the 

National Health Service and the present publication has been 

written to mark the 50th anniversary of its foundation. 

HAROLD H. GUNSON 
HELEN DODSWORTH 
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Chapter 1: The Lister Institute 

Arguably, the early development of the practice of blood 
transfusion was dependent upon the activities of the Lister 
Institute. For over 25 years the Institute was not only 
responsible for providing facilities for the drying of plasma 

and introducing and developing plasma fractionation, but it 
also facilitated research into the immunochemistry of the 
blood-group antigen—antibody reaction, the investigation of 
the genetics of blood-group systems and the bulk preparation 

of blood-grouping antisera. It is pertinent, therefore, to 
recount an abbreviated history of this world-renowned 
Institute. The information given in this chapter has been 

obtained from Chick et al. (1971) unless stated otherwise. 
The study of infectious diseases made significant pro-

gress during the last two decades of the 19th century. Robert 

Koch developed culture techniques for bacteria and their sub-
sequent examination by microscope. However, it was Louis 
Pasteur's fundamental work on establishing the principles of 
immunization against disease, particularly with respect to 
rabies, that was the major factor leading to the founding of 
the Lister Institute, In 1888, the French government founded 
the Institute Pasteur, whose major function was to provide 
treatment for patients who were at risk of developing rabies. 

Earlier, in 1875 the Public Health Act in the UK required 
the appointment of Medical Officers of Health. In order that 
persons could be trained for these posts, the College of State 
Medicine was founded in 1886. Despite this development, 
those bitten by rabid dogs in 1889 still had to travel to Paris 
to the Institute Pasteur for treatment which was given free of 
charge. In the 4 years prior to 1889, 214 patients made this 
journey. 

A commission of eminent scientists led by Sir Henry 
Roscoe MP for South Manchester and Professor of Chemistry 
at Owen's College (now the University of Manchester), 
concluded that Pasteur's treatment of rabies was sound. 
Following this assessment there was a move during 1889 to 
create an institute in the UK which would be similar to that 
of the Pasteur. 

The idea was not without its opponents. Pasteur's attenua-
tion of the rabies virus in the spinal cords of rabbits was 
denounced in many newspapers and some eminent scientists 
agreed. The Lord Mayor of London, a business man Sir James 
Whitehead, argued that, of the 60 or so patients threatened 
with rabies each year, about half would not be able to afford 
to travel to Paris for treatment. If £25 could be raised for 
these persons to travel to Paris and stay for 2 weeks for the 
treatment, the resulting £750 per year would be insignificant 
in respect to the provision of such an institute in the UK. 

This commercial argument prevailed and Sir James 

0 1996 Blackwell Science Ltd 

Whitehead established a Committee to raise money for a gift 
to the Institute Pasteur and funds to enable affected patients 
to travel to Paris for treatment. During the next 6 months, 
£3200 had been raised, of which £2000 was sent to the Insti-
tute Pasteur. Sir James Whitehead considered the work of 
the Committee to be at an end. 

However, Charles Roy, Professor of Pathology at Cam-
bridge, urged his medical colleagues, who included Lister, 
the famous surgeon and pioneer of antiseptic surgery, and 
Roscoe not to abandon the concept of an anti-rabies treatment 
centre in the UK. He was strongly supported by Dr Sydney 
Turner who was secretary of the Mastiff Club. The disbanded 
Committee was reinstated and, despite his previous views, 
Sir James Whitehead agreed to be chairman. Proposals put 
forward by Roy and Turner were well received and the Steering 
Committee became the Executive Committee of the British 
Institute of Preventive Medicine which was legally incorporated 
on 25 July 1891. 

The chief aims of the Institute were set out in the Memo-
randum of Association: 

• "to study, investigate, discover and improve the means 
of preventing and curing infective diseases of man and 
animals; 

• to provide instruction and education in preventive medi-
cine to Medical Officers of Health, Medical Practitioners, 
Veterinary Surgeons and advanced students; 

• to prepare and supply, to those requiring them, such 
special protective and curative materials as have already 
been found or shall, in future, be found of value in the 
prevention and treatment of infectious diseases; 

• to treat persons suffering with infective diseases or 
threatened with them, in buildings of the Institute or 
elsewhere." 

A public appeal for funds was begun, but by 1893, despite 
a grant from the Worshipful Company of Grocers, funds 
without conditions attached amounted to only £12,000. 

In 1893 the Duke of Westminster offered to seII a site 
on his estate on the embankment at Chelsea Bridge at an 
advantageous price: this was accepted. Also in 1893, the 
British Institute of Preventive Medicine and the College of 
State Medicine were merged. The three-storey building at 
101 Great Russell Street, Bloomsbury, in which the College 
was housed, became the temporary home of the Institute until 
the accommodation at Chelsea Bridge was completed in I898. 

In December 1898 the First Lord Iveagh gave £500,000 
to the nation. Half was given to the poor of Dublin and the 
other half to the newly constructed Institute. This gift provided 

NHBT0000028_0008 



2 Chapter 1 

an assured income for the Institute which continued to benefit 
from its association with the Guiness family for many years. 

Ironically, by 1898, the treatment of rabies was not 
a priority as this disease had been eradicated in the UK. 
Pasteur's protege, Armand Ruffer, was appointed interim 
Director of the Institute during its accommodation 'in 
Bloomsbury. In 1894, Ruffer was instrumental in developing 
a horse antitoxin for diphtheria which was successful in 
treating the disease and significantly reducing its mortality. 
Ruffer, himself, developed diphtheria and recovered follow-
ing injections of the Institute's antitoxin. However, a resulting 
post-diphtheritic paralysis caused his resignation in 1896. 
In that year the British Institute for Preventive Medicine was 
renamed the Jenner Institute of Preventive Medicine. 

This name led to a dispute with the manager of a small 
business in Battersea, trading under the name of The Jenner 
istitute for Calf Lymph. He insisted that his company should 

be allowed to deal with any orders for calf lymph vaccine. 
The Council of the Institute agreed not to market calf lymph 
as long as the name of Jetuier was used. However, following 
a smallpox outbreak in the early years of the 20th century 
and the resulting pressure on the Institute to prepare a calf 
lymph vaccine, the name was changed to the Lister Institute 
of Preventive Medicine in 1903. This was done to honour 
the first Chairman of the Governing Body, the Rt Hon. Lord 
Lister. 

One of the main aims of the Institute was the provision 
of antitoxins. The horses were stabled at a farm called The 
Poplars at Sudbury near Harrow. However, in 1902 the lease 
of The Poplars was purchased by the Great Central Railway 
and the Institute in that year bought the freehold of an estate 
called Queensberry Lodge at Elstree, Hertfordshire. This 
purchase had major implications for research into and pro-
duction of plasma products in the Blood Products Labora-
tory (now known as the Bio Products Laboratory) which was 
leveloped on this site in the 1950s. 

In April 1943, Dr (later Sir) Alan Drury was invited to 
become Director of the Lister Institute. He was, at that time, 
directing the London Blood Supply Depots and was Chair-
man of the Medical Research Council's (MRC) Blood Trans-
fusion Research Committee. During the next decade, as will 
be noted in subsequent chapters, Drury had a major effect on 
the practice of blood transfusion (Kekwick, 1981). 

There were 984 scientists and administrators employed 
at the Lister Institute between 1898 and 1966. Additionally, 
83 persons working at the Lister institute were supported 
financially by the MRC. 

Fifty-eight of the above workers were elected Fellows of 
the Royal Society and six became Nobel Laureates during 
their careers (F. M. Burnet, A. Harden, R. L. M. Synge, 
A. R. Todd, H. H. Dale, A. J. P. Martin). It is not surprising, 
therefore, that the work of the Institute became recognized 
internationally. 

By 1960 there were six departments at Chelsea Bridge, 

biochemistry, biophysics, electron microscopy, experimental 
pathology, microbiology and virology. The MRC's Trachoma 
Research Unit was attached to the virology department. The 
MRC's Blood Group Research Unit and Blood Group 
Reference Laboratory were housed at Chelsea Bridge. In 
addition, three research and production departments for 
vaccines and antisera and the Blood Products Laboratory were 
based at Elstree. 

The involvement of the Lister Institute in the freeze-drying 
and fractionation ofplasma and the work of the Blood Group 
Reference Laboratory will be described elsewhere. However, 
two other activities of the Lister Institute which had a major 
impact on the development of blood-transfusion medicine 
and science will be mentioned here. 

Walter Morgan was appointed to the Lister Institute 
laboratories in 1929 to develop the standardization of anti-
toxins in accordance with the Therapeutic Substances Act 
(1925). His initial research project concerned the nature of 
the 0 antigen from the pathogens Shigella dysenteriae and 
Bacterium typhosum. 

In 1938 he was invited to join Professor Robison's Depart-
ment of Biochemistry at Chelsea Bridge. He became I Iead of 
this department following Robison's death in 1941 and 
turned his attention to the elucidation of the nature of blood-
group antigens. In 1942 he was joined by Winifred Watkins 
and together they have elucidated the carbohydrate nature of 
the antigen specificity ofABH, Lewis and Pt. Also, they pro-
posed the biosynthetic pathways in which the ABO, Hh, Lele 
genes encoded specific glycosyltransferases. These catalyse 
the sequential addition of sugar residues to common pre-
cursor structures to build up the five determinant structures 
associated with these blood-group systems (Watkins, 1994). 

Throughout the early years of the Second World War, 
human blood-grouping sera had been provided for the blood 
supply depots by the Galton Serum Unit. Shortly before the 
war, this unit, directed by Professor R. A. Fisher, moved from 
University College, London to Cambridge. Initially under-
graduates and residents were able to provide adequate quan-
tities of blood for the production of grouping sera. However, 
with increasing demand the intake of the Royal Air Force 
proved to be a convenient source of sera. Approximately 
200,000 airmen were grouped and their blood groups 
recorded on their identity discs. This exercise proved useful 
in the determination of the blood-group distribution in the 
UK. Several hundred donations were collected from those 
airmen whose blood was suitable for preparing grouping sera. 
During the last two years of the war the blood depots were 
the main source of supply ofgrouping sera (Medical Research 
in War, 1947). 

At the end of the war the MRC was anxious to support 
the continuation of research into human blood groups and 
Dr Robert Race, who was directing the Calton Serum Unit, 
became Director of the MRC Blood Group Research Unit. 
In 1946 Alan Drury offered accommodation for this unit at 
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the Lister Institute at Chelsea Bridge (Kekwick, I98I). Robert 
Race, with his colleague Ruth Sanger, made many contri-
butions by finding new blood-group systems, particularly 
Xg, discovering new alleles of existing systems and defining 
their genetic pathways. Their text-book Blood Groups in 
Man has become renowned worldwide. Following the retire-
ment of Race and Sanger, the unit has been directed with 
distinction by Dr Patricia Tippett. The MRC closed the unit 
in 1995 following Dr Tippett's retirement, but some of their 
research work will continue at the International Blood Group 
Reference Laboratory in Bristol (IBGRL). 

Despite the pre-eminence ofthe Lister Institute in medical 
research its financial position began to decline after the 
Second World War. It was recognized in the Victorian era 
that a research institute dependent upon private donations 
was a risky venture. Sir Ray Lankester, Professor of Com-
parative Anatomy at University College, London, stated as 
long ago as 1889 that the proposal to create an institute similar 
to that of the Pasteur could only be expected to succeed with 
finances from the Government. "We cannot by private 
subscription maintain an Institution for scientific research", 
he said "it has been tried. It cannot be done. It is simply out 
of the question." 

For over 70 years the Institute demonstrated that it was 
possible to finance research with a combination of private 
funding and the sales of biological products. Rapid inflation 
and the country's economic situation meant that by the early 
1970s the future for the Lister Institute was bleak (Creeth, 
1993). 

Strenuous efforts to find financial support were made by 
Professor A. Neuberger, who became Chairman ofthe Gover-
ning Body in I971, and by Sir Ashley Miles the Director 
who retired in 1971. Professor D. C. Evans, his successor, 
who only remained in this post for one year before becoming 
the Director of the National Biological Standards Institute, 
endeavoured to reduce expenditure and make the serum and 
vaccine production at Elstree more profitable. 

Walter Morgan was recalled from retirement to be Director 
in 1972 but, by this time, his efforts together with those of 
Professor Neuberger to rescue the finances were doomed to 
failure. By the end of 1974, when the closure of the Institute 
at Chelsea Bridge had become inevitable, only the group 
working on blood-group antigens remained. This work was 
subsequently transferred to the MRC's Clinical Research 
Centre at Northwick Park Hospital. The MRC Blood Group 
Research Unit had moved to the Galton Laboratories at 
University College. The work of the Biophysics Department 

was transferred to the University of Bristol (Watkins, I994). 
The Lister Institute at Chelsea Bridge closed on 31 

December 1975. The Blood Group Reference Laboratory 
remained in the purpose-built accommodation in the yard of 
the Institute until its subsequent transfer to the Radcliffe 
Infirmary in Oxford. 

The closure of the Institute at Chelsea Bridge did not 
immediately affect operations on the Elstree site. However, 
in his 1976 Report of the Governing Body, the Chairman 
warned that if production was not accompanied by research 
there could not be a long-term future for Elstree. By 1978, 
the activities of the Lister Institute had terminated at the 
Elstree laboratories. Professor Neuberger, in his Chairman's 
statement in the I978 Report of the Governing Body, com-
mented that there had been several reasons which had led to 
the closure. These included the costs of improving the faci-
Iities to conform with recent legislation, improving the buil-
dings in order that there could be efficient competition, and 
the necessary research to enable new products to be develo-
ped (the Institute had not marketed a new product for many 
years). In order to correct these deficiencies several million 
pounds would be required. Even with the sale of the Lister 
institute at Chelsea Bridge it would be unlikely that sufficient 
funds would be available. The Blood Products Laboratory 
continued to operate, funded by the Department of Health 
and Social Security (DHSS). 

The Institute at Chelsea Bridge and the Elstree Buildings 
were sold eventually and the proceeds were invested by the 
Governing Body. A new role for the Institute was sought to 
utilize its accumulated capital. Having obtained a new Memo-
randum of Association, the Institute now grants Research 
Fellowships to applicants selected annually by a Scientific 
Advisory Committee. The Institute maintains itself as a 
community by holding an annual meeting of the Fellowship-
holders, present and past, in the company of the Governing 
Body and Members including former scientific staff. At these 
meetings the Fellows give scientific presentations (Watkins, 
1994). 

Behind all these changes, including the closures and sales 
of the properties, was Gordon Roderick who was Secretary 
of the Institute, having spent many years as Estate Manager 
at Elstree. By the time of his retirement in I995 he had seen 
the Fellowship scheme well established. To recognize his 
contribution throughout the years of change there is a Travel 
Scholarship awarded annually in his name (L. Vallet, pers. 
Comm.). 
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Chapter 2: Towards a National Blood Transfusion Service in 
England and Wales, 1900-1946 

When the Second World War ended it seemed appropriate 
for the Ministry of Health (MoH) to form a National Blood 
Transfusion Service (NBTS) by assuming responsibility for 
the existing blood depots. These depots included four estab-
lished in 1939 to serve London and administered by the Medical 
Research Council (MRC) together with 10 others estab-
lished throughout the country in 1940 and administered by 
the Emergency Medical Service. The transfer of responsi-
bility, planned to take place in July 1946, had to be post-
poned until 26 September because so many of the senior 
MoH staff were on holiday.' It is unlikely, however, that the 

utsition from one administrative body to another was noticed 
in the depots themselves as their functions did not change. 

A similar, though independently funded, service known 
as the Scottish National Blood Transfusion Service (SNBTS) 
had been set up in Scotland on 11 January 1940 (Masson, 
1993). 

BLOOD TRANSFUSION DURING THE FIRST 
WORLD WAR 

The roots of our transfusion service antedate the Second 
World War Blood Supply Depots. Geoffrey Keynes (1983) 
recalls that he was first made aware of the life-saving proper-
ties of blood transfusion in the course of the First World War 
whilst working as a medical officer on the Western Front. In 
1916, during a visit to an American casualty-clearing station 
staffed by men from Harvard University, he learned several 
transfusion techniques including direct transfusion from 
Ionor's artery to recipient's vein, the transfer of blood from 

aonor to recipient in syringes and transfusion of blood taken 
from a donor into sodium citrate solution. 

Following the independent discoveries ofHustin (1914), 
Agote (1915) and Lewisohn (1915) that citrate was a safe 
and effective anticoagulant, citrated blood rapidly fell into 
disrepute. Febrile reactions to citrated blood were common 
and it was some time before the causes were traced to bac-
terial contaminants in the distilled water used to make citrate 
solutions and also to traces of dried blood in inadequately 
cleaned transfusion equipment (Lewisohn & Rosenthal, 
1933). In fact, more than two decades of controversy were 
to follow in which the relative merits of `pure' vs. citrated 

' A. Landsborough Thomson (MRC) to A. N. Drury, Director of 
the Lister Institute and the four London Blood Depots. Wellcome 
Institute, Contemporary Medical Archives (WI, CMA) GC110713. 

® 1996 Blackwell Science Ltd 

blood would be debated (Wain, 1984). Unaware of these 
problems and governed only by the exigencies of war, Keynes 
developed a strong preference for citrated blood, finding that 
in an emergency he could perform the whole process of blood 
transfusion and surgical procedure single-handedly. Fortu-
nately for Keynes and his colleagues, an American surgeon 
had introduced the use of citrated blood into the British Army 
Medical Service: the same surgeon is usually credited with 
having set up the first blood bank and using blood stored for 
up to 14 days (Robertson, 1918). There was no doubt in 
Keynes' mind that blood transfusion not only saved the lives 
of those who were in shock through loss of blood, but also 
extended the possibilities of life-saving surgery. Nonetheless, 
he recalled that blood donation and transfusion were so novel 
at the time, that the donor, usually a lightly injured man, had 
to be encouraged to donate with the bribe of an extra 
fortnight's leave in Blighty' (Keynes, 1983). 

On his return to London after the war, Keynes joined the 
surgical team at St Bartholomew's Hospital and was amazed 
to discover how little importance his colleagues ascribed to 
the extraordinary therapeutic value of blood transfusion. It 
proved particularly difficult to persuade his chiefs to allow 
him to replace blood during an operation, thereby preventing 
surgical shock; their main objection being that a transfusion 
would get in the way of the operators. Moreover, their rather 
negative view of blood transfusion had been supported by 
an editorial in the Lancet (19I8) which, though acknow-
ledging the value of blood transfusion in military practice, 
suggested that there was likely to be much less demand for it 
in civilian hospitals. The same leading article emphasized 
the novelty of the procedure by stating that it was unlikely 
that any English surgeon could have been found, before 
the First World War, who was able to perform the operation 
of blood transfusion. Moynihan (later Lord Moynihan), 
Professor of Surgery in Leeds, challenged the statement, 
saying that the operation of blood transfusion had been 
carried out in Leeds for the previous I0 years (Moynihan, 
1918). Following a visit to George Crile in Cleveland, Ohio, 
Moynihan had adopted the direct person-to-person trans-
fusion technique; the latter having been introduced into 
America by a Frenchman, Alexis Carrel (Crile, 1909). 

It is likely that blood transfusion was more widespread 
than the Lancet's leading article suggested. If blood were 
needed it was donated by relations or friends of the patient, 
or even by members of a hospital's professional donor 
panel. Contemporary technology, using blood without an 
anticoagulant, made the whole operation clumsy, time-
consuming and also very expensive, requiring as it did a 
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whole team of trained operators. Quite apart from the expense 
to hospitals and the inconvenience to the medical profession, 
direct transfusion was unpopular with donors, causing them 
considerable discomfort and exposing them to unpleasant 
sights. Additionally, it had the disadvantage of being difficult 
to regulate. Blood often clotted in the cannula and in the 
absence of very precise weighing apparatus, it was impossible 
to assess the volume that had been transfused. Keynes' senior 
colleagues initially blocked his efforts to setup a donor panel 
at St Bartholomew's Hospital and in 1924 he complained 
that "This prevailing uncertainty as to how or where to obtain 
a blood donor often results in the postponement of the deci-
sion to transfuse until the patient has passed from the category 
of hopeful to that of hopeless" (Keynes, 1924). However, by 
the time this complaint was published, a most remarkable 
and public spirited man, Percy Lane Oliver (Fig. 2.1) had 
founded an independent voluntary donor service which was 
addressing the problem. 

PERCY LANE OLIVER (1878-1944) AND THE 
BRITISH RED CROSS BLOOD DONOR SERVICE 

Oliver was born at St Ives, Cornwall, on 11 April 1878. His 
family moved to south-east London in 1883 and, at the age 
of 14, he gained the highest mark of all 449 entrants in the 
Civil Service entrance examination. However, having aweak 
heart, he was rejected by the Medical Board and instead of 
joining the Civil Service accepted the post of assistant lib-
rarian to Camberwell Borough Council. In 1901 he trans-
ferred to the Town Hall staff where he worked in the finance 
department until his early retirement in 1933. He was married 
at St Giles Church, Camberwell, in July 1905 and set up house 
in the vicinity. 

Together with others he founded the Camberwell Divi-
sion of the Red Cross, becoming Honorary Secretary in 1910. 
In the early years of the First World War he and his wife 
made themselves responsible for helping Belgian refugees, 
meeting them at the docks, taking them to a large house near 
their home which provided temporary accommodation and 
caring for them until more permanent housing could be found. 
His service to refugees was recognized in 1918 when he 
was awarded the Order of the British Empire. 

Oliver enlisted in the Royal Naval Air Service in 1916 
and was stationed at Crystal Palace. His Red Cross Division 
played an important part in rescue operations when the 
munitions factory at Silvertown exploded in 1917. In the same 
year, together with his wife, son and daughter, he moved 
into rented accommodation over the Red Cross Divisional 
Headquarters in Talfourd Road. During one of the Division's 
meetings in October 1921, a request for volunteers to give 
blood was received from King's College Hospital. Oliver, 
together with several other members of the Service, went to 
the hospital where one of their number, Sister Linstead, was 

found to have blood compatible with that of the patient 
The other members returned to the divisional headquarter 
to await the outcome. They were most impressed when Siste 
Linstead rejoined them none the worse for her 'ordeal'. Sh 
was able to report that not only had the patient benefitte, 
from her donation, but also that her blood had been taken c 
a most expert manner and the process had been simple an,
painless. 

ORGANIZATION OF A DONOR PANEL 

The incident made a great impression on Oliver who realize 
that many patients had neither relations nor friends willin; 
to donate blood and that this was a situation which needed t 
be remedied. By all accounts he was a splendid organize 
and rapidly formed what he unofficially called the Red Cros 
Blood Transfusion Service. After discussing the problem wit? 
local hospitals he set about the task of building up a done 
panel very methodically; appealing to friends and felloi 
members of the Iocal Red Cross. The blood of potentia 
donors was grouped, free of charge, at any one of the hospital 
that wanted to make use of the service. In addition, volun 
teers were given a brief medical examination designed pri 

Fig. 2.1 Percy Lane Oliver, 1878-1944. 
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manly to ensure that there was no history of transmissible 
disease and that their veins were accessible. A card index 
was created, including each donor's name, address and blood 
group, together with the dates and the places where donations 
were made. Every effort was made to use donors in strict 
rotation, without causing them the inconvenience of travel-
ling great distances. Each donor was bled soon after enrol-
ment so that his or her enthusiasm would not flag. From the 
very beginning Oliver insisted that under no circumstances 
should a donor accept money for a blood donation and any-
one suspected of doing so was crossed off the donor panel. 
Grateful recipients were, however, encouraged to make a 
contribution towards the Service's expenses. 

It was agreed that volunteers should only accept calls 
through Oliver's office so that there would be a reliable record 
of donation frequency and the pattern of requests. Few 

•ivate homes had telephones in the early days of the Service 
and the police, many of whom enrolled as donors, were fre-
quently called upon to take messages informing donors that 
they were needed. The public perception of blood donation 
as dangerous and likely to harm the donor was so prevalent 
that many donors had to keep their activities secret from 
family and friends and could only be contacted at work. 
Needless to say, under these circumstances, the cooperation 
of employers was essential. 

Communication with most donors was indirect and volun-
teers were asked to make contact with the office, confirming 
receipt of a request to donate. They would be told where and 
by whom their services were required so that they could ask 
for the surgeon by name. The surgeon was expected to 
complete a form for the Service giving some details of the 
patient's problem (Fig. 2.2). In this way, Oliver hoped to 
accumulate statistics which could be used to maintain donor 
interest, However, in an unpublished report he admitted that 
the medical profession proved to be most uncooperative and 
'iat he frequently made numerous requests before any infor-
mation was provided! 

f ritish 1Rea Cross %ocfet2-1B1ooa aransfusion %etvice. 
Td•FF.•.lo~ l...d e.•.: 

5, COLYTON ROAD, S.E.22. 

The Han. Secretory hes plcnsnrc in / -o.nrdiug the jallemin report a1 your..... 2etheranafr.sion 
with the sincere acknondedgmeutc of/be Society/br the sconce rendered. 

Date of/rrsn rrion ..__:.;.n3B..,..... Hospital.... ..Y.Sng!.a._Cn lERB....._... ......__-..._... 
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Fig. 2-2 Report on the results of a transfusion given to a patient 
suffering from pernicious anaemia. 

FINANCING THE SERVICE 

Although volunteers were not paid for their donations they 
were able to claim travelling expenses; Oliver was proud to 
record that very few actually did so. In order to minimize 
organizational costs the Service was run from Oliver's own 
home above the local Red Cross Divisional Headquarters. 
His family were reimbursed by the Red Cross for the cost of 
telephone calls and stationery, but never accepted personal 
remuneration even though the telephone was never left 
unattended by day or night. In spite of the donors' generosity 
and the Oliver family's economy, funding the Service 
undoubtedly presented problems. The money raised through 
gifts was never enough to cover expenses. Oliver had to swell 
the funds by organizing the collection and sale of tin foil. He 
also successfully applied for contributions from the Sunday 
Cinema Fund, a contemporary tax on Sunday cinema view-
ing which was used to help charities. 

EXPANSION OF THE DONOR SERVICE 

There was little demand for the Service during 1922 but after 
that, when more hospitals had heard of the voluntary donor 
panel, the number of requests for donors increased year by 
year. By 1924 the office was so busy that Oliver resigned his 
post as Honorary Secretary to the Camberwell Division of 
the Red Cross in order to devote all his spare time to the 
donor service. As a result of his resignation the family had to 
leave their flat over the Red Cross headquarters and even-
tually settled in a large house at 5 Colyton Road, SE22. By 
that time the Service was receiving so many calls that it 
was necessary to enlist part-time help. In recognition of the 
importance that their members attributed to the donor service 
the local Red Cross Division agreed to pay the assistant's 
wages and also contributed a guinea a week towards rent 
and office expenses. 

When the Camberwell Red Cross could no longer meet 
demands for donors, Oliver set about recruiting from other 
organizations including the London Rover Scouts, the St 
John's Ambulance Brigade and the Toc H. At one point the 
Toc H provided almost a third of the donor panel. Many of 
the night calls came from the London teaching hospitals and 
were accepted by the central London YMCA. The Service, 
having extended throughout the capital, was referred to as 
The London Blood Transfusion Service. 

On 11 November 1924, Oliver was invited to address a 
meeting at St Thomas's Hospital, London, in which he descri-
bed the voluntary blood donor scheme to Red Cross represen-
tatives from the provinces. After the talk it was agreed to 
adopt the scheme as a Red Cross service throughout the 

2 Report on the work of the London Blood Transfusion Service. 
P. L. Oliver, unpublished report. Private Archives, F. Hanley. 
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country though, in general, expansion had a very slow start. 

In 1927, Keynes assisted in the recruitment drive by 

broadcasting a historical account of the service on 2LO, a 

London radio station which could be heard nationwide. He 

concluded his talk with an appeal for more donors. 

OFFICIAL RECOGNITION BY THE BRITISH RED 

CROSS 

During the winter of 1925126, when Oliver was ill, one of 

his assistants, F.W. Mills, realized that the Service would 

flounder if it were not established on a more formal basis. 

Mills, who became interested in blood transfusion whilst 

working as a field ambulance man in the First World War, 

appealed to the British Red Cross Headquarters for help. In 

reply, he was told that the London Regional Medical Com-

mittee was discussing the whole question of blood transfusion 

and had just invited the British Red Cross to organize the 

service on a permanent basis. Oliver appears to have been 

excluded from these discussions; a grave injustice consi-

dering that it was he who had organized the country's first 

donor panel without any assistance from the National Red 

Cross Headquarters. 
Although officials were pleased to acknowledge that the 

donor service was an organization worthy of shelter under 

the Red Cross banner, they offered relatively little practical 

assistance. However, a committee was formed, representing 

hospitals, medical profession and donors. Oliver was elected 

Honorary Secretary and the Secretary of the British Red 

Cross, Brigadier-General H. B. Champaign was Chairman. 

Now that the organization had a more formal basis, it adopted 

the title of British Red Cross Blood Transfusion Service. 

One of the committee's first resolutions was to invite 

Keynes, now Consultant Surgeon at St Bartholomew's Hos-

pital, to join them as medical adviser. Keynes' association 

with the Service lasted for many years and he was a great 

support to Oliver both in attempting to protect donors from 

the more outrageous deeds of his own profession and as a 

propagandist for the Service. 
At the first committee meeting in December 1926 the 

chairman reported that several letters had arrived from provin-

cial hospitals, requesting help in setting up a blood trans-

fusion service similar to that which had been founded in South 

London. He and Oliver had already accepted an invitation 

to visit Cardiff in order to discuss the formation of a donor 

panel. Throughout the following decade, Oliver was destined 

to spend almost all his spare time travelling around the 

country delivering lectures on the Society's activities. Volun-

tary organizations in almost all of the country's major cities 

invited him to speak to them, to give advice on how to open 

up donor services. Oliver was disappointed by the rather slow 

growth of provincial services and attributed it both to a lack 

of facilities and to a shortage of surgeons skilled in the art of 

taking and giving blood. However, the scarcity of persons 

with his organizational ability must have been at least as 

important. 
The transfusion service in London remained under Oliver's 

control but he made no attempt to administer panels which 

grew up elsewhere, although affiliation of provincial services 

to the parent body was welcome. 

DONOR PROTECTION 

With the help of Keynes, Oliver drew up a set of regulations 

with regard to the treatment of donors for doctors and 

institutions using the service. 
Many ofthe regulations were self-evidently good practice; 

the reason for their being explicitly included was that donors 

were often treated shabbily either by the institutions where 

they gave blood or by members of the medical profession. 

Oliver pointed out that not only should donors be thanked 

for their service, they should also be given a full explanation 

if a transfusion were cancelled by the time they reached a 

hospital; after all they might have travelled some distance 

and at great personal inconvenience. 
Hospitals were also expected to protect donors from 

witnessing anything which would cause them distress as this 

was a common cause of resignation from the Service. Oliver 

suggested that by the very nature of their commitment to 

relieve suffering, donors were a particularly sensitive group 

and should not be expected to give their blood in a ward full 

of sick patients. 
Some of the Service's regulations inevitably brought it 

into conflict with members of the medical profession. After 

all, doctors argued, what right did a layman like Oliver have 

to dictate to professionals? They took exception to being told 

that needles should always be sharp; that the skin should be 

cleaned with ether rather than iodine as the latter caused too 

many allergic reactions; that they should adopt techniques 

which would prevent the donor from fainting whilst blood 

was being donated. Hospitals found the Service's regulations 

equally tiresome, particularly when Oliver demanded the 

delegation of a nurse to meet each donor on arrival at the 

hospital door and to accompany him or her throughout the 

whole procedure. When they complained about shortages of 

staff, officials were informed that the Service had lost many 

of its donors, annoyed about losing themselves in the laby-

rinthine corridors of large hospitals. 

VENESECTION TECHNIQUES 

When the Service was started up, the majority of doctors 

gained access to a donor's vein by exposing it through a 

skin incision and then, after withdrawing blood, occluding 

it with a ligature. That particular vein would be of no further 
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use and, consequently, by 1925 few of the original volun-
teers remained on the panel. Although the practice of cutting 
down on veins was henceforth forbidden by the Service, it 
was not eradicated until 1929 in spite of condemnation both 
in lectures by Keynes and in a critical article in the Lancet 
(Gibson, 1926). During his own lectures, Oliver showed a 
film illustrating a simple method of taking blood which 
would, at the same time, preserve a donor's vein for future 
use. A French's needle was pushed through the skin into a 
vein which was distended using a simple tourniquet, The 
needle was attached to approximately 1 foot of rubber tubing 
which led to a glass beaker containing sodium citrate and the 
blood-citrate mixture was stirred with a glass rod throughout 
the donation to achieve adequate anticoagulation. The film 
also demonstrated the importance of pressing firmly on a 
vein immediately after removing a needle. Several donors 

id withdrawn their services when large bruises appeared at 
venepuneture sites. 

A continued distrust of citrate caused some doctors to 
rely exclusively on direct donation, a practice which was, 
however, also banned. by the Service as it caused so much 
distress to the donors. To these doctors Oliver pointed out 
that a German invention 'Athrombit', in which the container 
was made of amber and the needle of an alloy, prevented 
clotting even in the absence of anticoagulant and was used 
with considerable success at the German Hospital in London. 

PROBLEMS WITH GROUPING BLOOD AND THE 
USE OF UNIVERSAL DONORS 

Although human blood groups had been discovered in 1900, 
the nomenclature had not been clearly defined (Landsteiner, 
1901). A few years later, Jansky, working in Prague, had 
named the groups I(0), II(A), III(B) and IV(AB) but had 

ublished his work in Czech and in a journal read by few 
people in Western Europe or America (Jansky, 1907). Moss, 
of Baltimore, knowing nothing of Jansky's work, indepen-
dently classified the four groups as I(AB), II(A), III(B) and 
IV(0) (Moss, 1910). The Moss nomenclature was widely used 
in the UK, but some donors were grouped according to the 
Jansky system. The dichotomy presented potential for some 
very dangerous accidents and was the reason why, when the 
London Service was asked for a group I donor, the practice 
was invariably to ask "Moss or Jansky"? The Red Cross Trans-
fusion Service did not adopt the International ABO nomen-
clature until 1939 following advice given at the 1937 Congress 
of the International Society of Blood Transfusion held in Paris. 

At the multidisciplinary Committee's second meeting in 
1927, Oliver made what was to become a recurrent complaint. 
He pointed out that even allowing for cases at hospitals that 
possessed no facilities for grouping blood, the preponderance 
of calls for group IV, i.e. universal or group 0 donors, seemed 
to indicate that hospital authorities did not take the trouble to 

group a patient's blood before applying for a donor. He told 
the Committee that the point was always queried when a 
group IV(0) donor was requested; the reply was often that 
"a IV(0) would do". Oliver clearly did not think that this 
would "do" at all. Although he had no knowledge of blood-
group serology he was unable to accept that the distribution 
of blood groups was different amongst recipient and donor 
populations. He illustrated his point with the distribution of 
groups amongst the 99 donors who had given blood in the 
previous 3 months (Table 2.1). His objection to the excessive 
request for group IV(0) seemed to be motivated more by the 
wish to give all donors the same right to serve than by 
a belief in the need for serological purity. Unfortunately, 
numerous appeals for hospitals to alter their practice of 
requesting only group IV(0) donors were to no avail. 
Commercial grouping serum, purchased from Burroughs 
Wellcome, cost 4 s. for two capillary tubes, one containing 
anti-A and the other anti-B in a quantity which was suffi-
cient only to group one sample. In the name of economy, 
hospitals either refused to group their patients' blood or 
prepared their own grouping serum using blood from staff 
members. In many cases the IocalIy produced anti-sera had 
very low anti-A and anti-B titres and failed to agglutinate 
red cells using the contemporary technique of tile grouping. 

The problem was brought to ahead in 1929 when a donor, 
designated group I11(B) by the Westminster Hospital, gave 
blood to a group 111(B) patient in Queen Charlotte's Hos-
pital. The patient collapsed and died during the transfusion 
whilst the donor was still on the premises. The donor's blood 
was regrouped immediately and shown to be group 1I(A). 
The subsequent inquiry revealed that not only had the West-
minster Hospital's grouping serum deteriorated to such an 
extent that it was useless, but also that similar grouping 
errors had occurred in other hospitals. 

The Committee asked Keynes, Oliver and Dr Conti, a 
medical practitioner affiliated to the Service, to solve the 
problem and they responded by appealing to the Medical 
Research Council (MRC) for help. The MRC suggested 
appointing a part-time clinical assistant who would be 

Table 2.1 Blood groups of 99 donors used over a 3-month 
period in 1926 (in his unpublished Report on the work of the 
London Blood Transfusion Service circa 1937, Oliver 
documented the distribution of ABO groups in 4786 Red Cross 
donors as: All — 3.5%, A — 42.6%, B — 8.6%, 0— 453%):. 

Blood group No. donors Percentage 
supplied 

Moss ABO 

AB 3 3.3 
A 24 26.6 
B 10 11.1 
0 62 68-8 
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responsible for donor care and blood grouping and also 

awarded a grant to cover his salary for the next 4 years. 
Keynes recommended that the post be filled by Dr H. F. 
Brewer, Consultant Pathologist at St Bartholomew's Hos-

pital. His appointment in 1932 marked the continuation of a 

long association between Bart's and the Red Cross Trans-

fusion Service, After Brewer's appointment the medical and 
scientific aspects of donor care improved enormously, with 

a consequent increase in morale amongst volunteers and 
fewer resignations from the Service. 

DR BREWER'S CONTRIBUTION TO THE SERVICE 

Potential donors were carefully examined and were rejected 
if their veins were not readily accessible. Blood tests, inclu-
ding haemoglobin measurement, blood grouping and sero-
logical tests to exclude syphilis were carried out, not only on 
enrollment but after every tenth donation. Brewer's main 
contribution was to negotiate with Burroughs Wellcome to 
supply less expensive grouping sera. The blood of all groups 
A and B donors who had an anti-B or anti-A titre of more 
than I in 200 was taken at St Bartholomew's Hospital where 

the serum was separated and sent to Burroughs Wellcome. 

For a small fee the company put the sera into capillary tubes 
and sent it to the Service Headquarters whence it was sold to 
affiliated hospitals at the bargain price of 6 s. for a dozen 
pairs of tubes; non-affiliated hospitals had to pay 12 s. Brewer 
expressed the hope that hospitals would purchase and use 
the antisera, thus saving unnecessary calls on universal 
donors. At about the same time he advised doctors to group 
the blood of pregnant women so that should a transfusion be 
needed to cover delivery, blood of the correct group could 
be given. 

Unfortunately, sera stored in capillary tubes deteriorated 
very rapidly and even the Service's high-titre sera were 
responsible for the occasional misgrouping. The practice of 
supplying grouping sera in capillary tubes nonetheless conti-
nued until after the Second World War and complaints to the 
Director of Burroughs Wellcome were met only with dis-
pleasure (P. L. Mollison, pers. comm.). 

ADVANTAGES OF VOLUNTARY BLOOD 
DONATION 

The Committee had been informed already that in countries 
where professional donation was the rule, sometimes as many 
as 30% of donors had to be rejected because of ill health and 
in particular because of syphilis. Syphilis was very rare 
amongst Red Cross Service volunteers and, when it occurred, 
was usually of the congenital variety. No cases of syphilis 
were ever discovered on re-examination after 10 donations. 
This particular statistic was a matter of great pride to Oliver, 

reinforcing his view that those people who dedicated them-
selves to public service were a special breed. However, like 
Keynes, he decried the practice of treating donors as heroes 
and was ever critical of panegyrics in the press, with the 
implication that in giving blood the donor was running a 
health risk. 

From the early days of the Service, Oliver had been aware 
that the provision of unpaid voluntary donors not only mini-
mized expense but also reduced the risk of transmitting 
infection. Presumably he felt that people ready to sell their 
blood belonged to a group whose health and hygiene were 
of a lower standard than normal and might not be truthful 
when asked their medical history. He was very critical of the 
professional transfusion services which grew up in cities like 
Manchester, Swansea, Sheffield, etc. These professional 
services, which took the form of a small group of people 
prepared to sell their blood to particular hospitals, were an 
impediment to anyone trying to build up a voluntary unpaid 
donor service in the same city. For example, the Manchester 
and Salford Transfusion Service, run by the Red Cross, 
found itself in competition for donors with a professional 
donor service run by the Manchester Public Health Depart-
ment. The latter paid IOs. 6 d. for a donation and 5 s. to 
potential donors attending for a blood test. The fee was 
increased considerably, until in 1930, donors were being paid 
3 guineas for each donation (Table 2.2). 

RECOGNITION OF DONOR SERVICE AND 
PUBLICATION OF THE QUARTERLY CIRCULAR 

Members of the Service had advised the Committee that even 
altruism breeds on recognition and, almost from the begin-

ning, volunteers received a certificate of each donation. After 

January 1934 the practice changed to the presentation of a 

Table 2.2 Fees paid to professional donors in various towns/ 
districts in the UK between 1921 and 1938 (information supplied 
by Mr F. Hanley JP, President, Oliver Memorial Fund and 
Chairman, Greater London Red Cross Blood Transfusion Service 
1962-1986) 

Town or District Year Fee 

Sheffield 1921 £5 5s. 
Melton Mobray 1928 £2 2s. 
Norwich 1928 £4 4s. 
Manchester 1930 £3 3s. 
Glasgow 1930 £I Is. 
Essex 1931 £1 Is. 
Swansea 1934 £1 Is. 
Leicester 1936 £4 4s. 
Nottingham 1938 £3 3s. 
Kings Lynn 1938 £l Is. 
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medal following the tenth donation with a bar for each sub-
sequent I0 donations (Fig. 2.3). From October 1933, Oliver, 
by then retired from his post at Camberwell Town Hall, edited 
and published a quarterly bulletin. The British Red Cross 
Blood Transfusion Service Quarterly Circular kept panel 
members informed of the Service's activities and also of any 
advances in transfusion techniques. The first edition included 
case reports of several patients whose Iives were saved by 
blood transfusion, invited donors to contribute accounts of 
their own transfusion experiences, listed venues and times 
of lectures and gave the donor statistics for the years 1931, 
1932 and 1933. 

The Circular was full of good advice to donors. For 
example, they were warned against giving their addresses to 
surgeons in order to protect themselves from exploitation and 
forms of moral blackmail. It was not uncommon for surgeons, 
discovering that a donor lived close to the hospital, to try to 
persuade him or her to donate without putting a call through 
the Service's central office. Arrangements ofthis type doubt-
less saved time in an emergency but resulted in some donors 
being overused and others never being called at all. As an 
example, Oliver cited the case of a group 0 donor, in a poorly 
organized provincial, professional service, who had been called 
to donate 12 times in less than 10 months by different surgeons 
and all because he lived close to the hospital. 

The regular blood tests done on Red Cross donors led to 
the advice that men should donate not more than four times 
and women not more than three times per year. 

In order to put things into perspective for his readers, 
Oliver pointed out that, even though the Red Cross Service 
was answering more and more calls, many donors continued 
to be found amongst family and friends of the patient. 

Fig. 2.3 Medal given to a donor after 10 donations together with 
bars for 20, 30 and 40 donations. 

The July I935 Circular gave details of a continuous drip 
transfusion technique by which it was possible to transfuse 
8-10 pints ofblood at a rate of 40 drops per min (Marriott & 
Kekwick, I935). Oliver realized that the use of such large 
quantities of blood might have momentous effects on the 
future of blood transfusion in general, and the Red Cross 
Service in particular, because some patients would inevitably 
need several donors. 

In October 1935, the Circular recorded that all German 
military personnel had their blood grouped and recorded on 
identity discs (an inaccurate statement: only members of the 
Waffen SS were grouped). Oliver and his colleagues felt that 
this could be useful information in wartime but there was no 
indication that the British government intended to emulate 
the Germans. 

Donors were encouraged to record their experiences of 
blood donation in the bulletin. Complaints about treatment 
by hospital staff or surgeons were recorded. Although no 
specific hospital or surgeon was named, readers were left 
with the impression that a strongly worded complaint was 
sent, on their behalf, to anyone who harmed or offended a 
Red Cross donor. In fact, a decision to withdraw the Red 
Cross Service from recurrently offending hospitals was 
occasionally taken by the Committee (Minutes of BRCBTS, 
Hanley; private archives). 

In July 1936, a donor visited the Leningrad Blood Bank 
during her summer holiday and a report of her impressions 
were published in the Circular of January 1937. She recorded 
that, as in Moscow, some of the blood for transfusion was 
taken from cadavers largely in order to cut down the cost of 
the service. In Leningrad, a city with a population of 3 million, 
I640 professional donors between the ages of I9 and 50 years 
gave blood at intervals of 4-6 weeks; in marked contrast to 
the regulations concerning donation frequency in Britain. It 
would seem that in Russia where the lowest factory wage at 
the time was 180 roubles per month, some people relied upon 
their blood donation for a living. In Leningrad women were 
paid 180 roubles per donation, whereas men were paid 360 
roubles. Dr E. Hesse, Director of the Leningrad Service, must 
have received a copy of the Circular; for he responded in a 
letter to the editor stating that in Russia the blood of women 
was valued every bit as highly as that of men. Men were paid 
more only because, being somewhat larger on the whole, 
they were allowed to donate 500 ml at each visit, whereas 
only 300 ml was taken from women. He added that all blood 
was taken into citrate anticoagulant and was stored for up to 
I5 days. 

THE MEDICAL PROFESSION AND THE RED 
CROSS TRANSFUSION SERVICE 

In spite of widespread publicity for the Red Cross Transfusion 
Service, the British medical profession sometimes gave the 
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impression that they knew nothing of its existence. In 1936, 
a British Medical Association member, Mr Denis Browne, 

presented a paper at the Association's annual meeting; in it 
he envisaged a Utopian situation where blood transfusion 
could be obtained rapidly in any part of the country. Oliver 
responded with an article in the British Medical Journal 
asking why an effective transfusion service should be consi-
dered Utopian; after all it had already been achieved in 
many cities (Oliver, 1936). 

He went much further, suggesting problems which should 
be addressed at a national conference. These included: stan-
dardization of techniques, the value of whole vs. citrated 
blood, the need for cross-matching donor blood with that of 
recipient, the time necessary for cross-matching blood, the 
frequency of donation and several other donor-related 
matters. He placed particular emphasis on the need to estab-
lish, once and for all, whether donors should be professional 
or should be expected to give their services free of charge. 
Readers were left in no doubt about Oliver's own view on 
the latter point. He emphasized that paid donors should be 
discouraged because they were more likely to spread disease 
and, apart from that, he was certain that a professional service 
would be prohibitively expensive. Subsequent experience in 
the USA has proved that he was incorrect on the latter count. 
The American plasma industry has shown that a profes-
sional donor service can be cost-effective; fewer donors being 
needed because they return for payment. Voluntary, unpaid 
donors leave the Service if they are discontented and more 
have to be recruited with increased cost. 

BLOOD BANKING AND THE SPANISH CIVIL WAR 

The Circular of April 1937 contained a report by Dr F. Duran 
Jorda on his experiences in blood banking. Jorda, a card-
carrying communist and Republican sympathizer, had been 
inspired by blood-banking practices in Russia to set up a 
blood bank in Barcelona_ His transfusion service supported 
both the army and civilians during the Spanish Civil War, 
functioning from August 1936 until January 1939; inci-
dentally, it is worth mentioning that Jorda used grouping sera 
supplied by Burroughs Wellcome. He described the logis-
tics of transporting refrigerated anticoagulated blood to 
the battle front and ended with an appeal to the British Red 
Cross for funds to purchase microscopes and centrifuges. 
There is neither a record of whether help was forthcoming 
nor a hint that anyone in his audience found the talk parti-
cularly prophetic. Letters to the Quarterly Circular suggest 
that the donors' only concern was about losing their close 
personal contact with hospitals if blood banking should 
become fashionable in Britain. 

It was not only the donors who were resistant to using 
stored blood. A large proportion of the British medical estab-
lishment, who used blood transfusion in the care of their 

patients, disliked the idea of using that which was not fresh-
ly donated. Oliver was, however, impressed by Jorda's 
work and staged an exhibition illustrating methods of storing 
blood as practised during the Spanish Civil War. 

Li 1937 Oliver returned from a visit to the Second Con-
gress of the International Society of Blood Transfusion in 
Paris, to report that much ofthe discussion had been on blood 
banking with particular emphasis on the need to have stocks 
available for civilian casualties should war occur. At the 
conference, plans had been made to compare the value of 
fresh blood and stored defibrinated blood. AIso, it was 
decided that different anticoagulants should be compared to 
establish how long anti-coagulated blood could be stored. 
The Russian and Spanish experiences in blood banking were 
mentioned. In Russia all large hospitals used stored blood to 
the exclusion of that which was freshly drawn; the donors 
attended a central institute for blood collection. In England 
this was regarded as carrying change too far. "Where volun-
tary service predominates, wholesale diversion of donors' 
services to a common supply might very well dry up the 
spirit of altruism" (Riddell, 1939). 

Oliver realized that if the Service were to be extended to 
areas away from large towns, where all the donor panels were 
situated, some form of blood banking would be necessary. 
Nonetheless, he reassured Red Cross donors that their services 
would be needed because "English surgeons would continue 
to demand high-quality fresh blood for their patients." His 
report on the Congress concluded with the following some-
what chauvinistic statement: "British delegates (Oliver and 
Brewer) were of the opinion that this country has little to 
learn from abroad in regard to either the technique of blood 
transfusion or the administration of services". 

The problem of whether or not to store blood was not 
one which would go away. By January 1938, donors them-
selves were asking for blood banks to be established in 
hospitals so that they would not be called away from work 
so frequently. In the next edition of the Circular there was a 
reference to an American article describing the benefits from 
a blood bank in Cook County Hospital, Chicago (Fantus, 
1937). Yielding to pressure from volunteers, the Red Cross 
appointed Drs Brewer, Moore and Riddell, representing the 
Voluntary Blood Donors Association, to a technical sub-
committee which would experiment with methods of preser-
ving blood. It was recorded that: "A letter has also been sent 
to Cook County Hospital asking for details of the methods 
employed, but it is probable that [blood banking] will be 
more in the nature of a pious aspiration than an accomplished 
fact". Nevertheless, a mass of information was received from 
Chicago and the Circular's readers were assured that it was 
being digested and summarized. 

In July 1938, in an article entitled Blood transfusion in 
time ofnational emergency, volunteers were warned that they 
should not expect to be informed about what happened to 
their blood, were it to be supplied to the armed forces. It was 

© 1996 Blackwell Science Ltd, Transfusion Medicine, 6 (Suppl. 1), 4-16 

NHBT0000028_0018 



12 Chapter 2 

8000 

6000 

0
0 

a 
C 

4000 
Af 
.0 
E 
3 

z 

2000 

1920 1940 1960 1980 20ou 

Year 

Fig. 2.4 Donations offered through the London Division of the 
British Red Cross Transfusion Service, 1921-1985. 

suggested that in case of war a large plant would be needed 

to produce typing serum and that blood could be withdrawn 

into milk bottles or any other suitable glass vessels which 

were available. 
In October 1938, with the threat of war looming large, 

the Service could no longer meet the increasing demands 

for typing serum. Oliver and his supporters, conceding that 

it would be impossible to continue with the system of sum-

moning individual donors, set about organizing a blood depot 

in a disused dairy in Surrey. Although they gathered together 

some bottles with rubber caps and a variety of other pieces 

of equipment, their efforts were overtaken by events and the 

Red Cross Depot never became operational. Through the 

Circular of January 1939, Oliver informed volunteers that 

should the country become involved in hostilities, the London 

branch of the Red Cross Service would cease to function in 

its present form primarily because civilian patients would be 

transferred to hospitals outside the area. At the outbreak of 

war, Oliver joined Brewer when he became Medical Director 

of the newly formed Luton Blood Depot and worked with 

him for a short time organizing the donor panel. IIe found 

the work unsatisfying; feeling out of place and under appre-

ciated he returned to London but continued his work with 

the Red Cross Service until his death in 1944 3

There are probably two main reasons why Oliver is not 

better known today. First, he died at the height of the war: 

there seems to have been no official obituary in the national 

press. Second, the very rapid changes in blood transfusion 

3 The British Red Cross Transfusion Service continued to function, 
nationwide, throughout the war and was active in London until 1986 

when immediate pre-transfusion testing for HIV infection was 
obligatory, making walk-in donation impractical_ 

technology and the increased use of transfusion in civilian 
practice during the war rapidly rendered the Red Cross Donor 

Service virtually obsolete. Stored blood was so much more 
convenient in emergencies. Calls for Red Cross donors 

steadily declined from all but those surgeons absolutely 
convinced of the value of fresh blood and the Service's own 

statistics show that it was at the height of its activity in the 

year before war started (Fig. 2.4). 
Nonetheless, Oliver's activities did not go unrecognized 

in his own time. In 1934, he and his wife were invited to 
Buckingham Palace to describe the Service's activities to their 
Majesties, King George V and Queen Mary. What is more, 
he received international recognition. At the First Congress 
of the International Society of Blood Transfusion held in 

Rome in 1935, Dr Anet, a Belgian delegate, praised Oliver's 
service with these words: "It is to the Red Cross in London 

that the honour is due to having been the first, in I92I, to 
solve the problem of blood donation by organizing a trans-

fusion service available at all hours, and able to send to any 

place a donor of guaranteed health, whose blood group has 
been duly verified. This Society, whose encouraging experi-
ences were watched by Red Cross Societies in other nations, 
served both as a model and an inspiration for the organization 

of similar services in seven other countries" (Quarterly 

Circular, Oct. 1936: 4). 

THE INTRODUCTION OF BLOOD BANKING INTO 
BRITAIN 

During the Spanish Civil War (1936-1939) Dr Janet Vaughan 
(later Dame Janet) was a member of the Committee for 
Medical Aid to the Republican Government and knew that 

the Spaniards were using stored blood to treat civilian and 
military casualties, Through the committee she became 
acquainted with Duran Jorda who, when it was apparent 

that the Fascists would win the war, escaped to England 

and stayed with Janet and her husband David Gourlay. 

Whilst in England, Jorda worked with Vaughan in her labo-
ratory at the Hammersmith Hospital and convinced her that 

it was essential to store blood rather than to rely on peripatetic 

donors in time of war. In the light of what was to follow, 
Jorda must be given some credit for introducing the use of 

blood banks to the UK. 
Jorda's own processing and storage techniques were very 

complex and involved mixing several donations ofthe same 
group followed by subdivision of the mixture to make the 
haemoglobin level of donor units similar. Pressurized air was 

then introduced into the units, converting 99% of the 
haemoglobin into oxyhaemoglobin; a step taken in order to 
prevent the growth of anaerobic organisms (Jorda, 1939). 
Jorda's techniques were never adopted in Britain because, 
in spite of all the precautions taken, and probably as a result 

of the excessive handling, bacterial contamination was 
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common (Saxton, 1939). Using the much simpler technique 
of taking blood into sodium citrate solution, Vaughan and 
her colleagues at the Hammersmith Hospital set about com-
paring the therapeutic effects of stored and freshly donated 
blood. 

At the time of the Munich Accord in September 193 8, it 
was apparent that at least some members of the govern-
ment had little hope that there would be "Peace in our time". 
In fact, the level of cynicism was such that Drs Vaughan 
and R. G. McFarlane were advised by the government to be 
prepared for about 57,000 casualties in London during 
the weekend after Chamberlain returned to Britain (J. 
Vaughan to P. L. Mollison, pers. comm.). Many donors were 
bled and, when the expected air-raids did not materialize, 
their blood was used for patients in the Hammersmith 
Hospital. Blood which had been stored for several days was 
shown to be no more likely to cause reactions than that drawn 
into the same anticoagulant and used immediately (Elliot et 
al,, 1939). If this appears to be an insignificant step forward 
it is as well to remember that the issue of fresh vs. stored 
blood was still very much alive (Riddell, 1939; Wain, 1984). 

It was obvious that war with Germany was imminent 
and on 5 April 1939 an informal meeting was held in the 
Gourlays' flat at which a tentative scheme was drawn up 
to provide London with blood for civilian casualties. The 
scheme, involving the creation of four blood-storage depots, 
was submitted to Professor Topley who was responsible to 
the government for organizing emergency medical services. 
With Topley acting as intermediary, the plans were presented 
to the Cabinet, adopted officially on 20 April 1939 and then 
put into effect as soon as there had been an estimate of the 
cost and extent of the enterprise. It was assumed that 10% 
of casualties would require transfusion and that casualty-
receiving stations would be too busy to group and cross-
match blood and should therefore only use group O. Each 
depot should be able to provide a daily average of 25 bottles, 
to hold up to 500 in cold storage and to have a donor panel 
of 25,000. 

THE MEDICAL RESEARCH COUNCIL (MRC) AND 
THE LONDON DEPOTS 

The MRC agreed to administer the depots, on behalf of the 
MoH, through a committee chaired by Professor G. Payling 
Wright. The depots were sited in areas where donors were 
readily available, and which were as close to the main con-
centration of hospitals as possible yet lying outside the likely 
target of enemy aircraft. The South West London Depot 
was accommodated in an adult education school at Sutton 
in Surrey, the South East London Depot in two converted 
houses at Maidstone, the North East London Depot in a 
hospital at Luton and the North West London Depot in the 
social centre on Slough Trading Estate. Somewhat later, on 

3 September 1939, the army opened its own blood depot in 
Southmead Hospital, Bristol, directed by Colonel L. E. H. 
Whitby (later Professor Sir Lionel Whitby). 

The London depot directors appear to have been self-
appointed. Dr J. O. Oliver (later succeeded by Dr O. M. 
Solandt and he in turn by Dr J. F. Loutit) assumed responsi-
bility for the Sutton Depot, Dr M. Maizels for that at 
Maidstone, Dr H. F. Brewer for that at Luton and Dr J. 
Vaughan (succeeded in 1944 by Dr S. Shone) for that at 
Slough. The MRC adopted a flexible attitude towards depot 
activities; it was realized that, as an entirely new service was 
being set up, it had to get underway before details of organi-
zation could be worked out. 

By July 1939, Payling Wright was able to report that 
stocks of equipment were ready for despatch to the depots 
and designated casualty-receiving centres. Meanwhile, the 
depot directors reported a satisfactory increase in size of their 
donor panels. By August 1939, all essential equipment, in-
cluding large storage refrigerators, were in place and on 
3 September, when war was declared, the directors received 
telegrams instructing them to start bleeding donors. 

Unavoidably there were some setbacks. The entire Service 
seemed in danger of being discredited in a report that stored 
blood was less effective than freshly donated blood (Paterson, 
1939). Consequently, on 3 November 1939, a meeting of 
London pathologists was convened to discuss the question 
of a centralized blood supply. Fortunately, by that time the 
London depot directors had gained considerable experience 
with the use of stored blood and, in letters to both the Lancet 
and British Medical Journal, were able to dismiss Paterson's 
claim. (Brewer et al., 1939 a & b). Having transfused al-
together 219 pints o f blood which had been stored for periods 
between a few hours and 3 weeks, their impressions of the 
efficacy of stored blood were entirely favourable. There had 
been very few complications. Three recipients developed 
transient jaundice and 10 had slight rigors. The directors 
emphasized the importance of cleaning apparatus scrupu-
lously, of using twice distilled water for the manufacture of 
anticoagulant and of applying strict surgical aseptic tech-
niques whilst giving blood transfusions. 

Further support for the use of stored blood was provided 
in a report from Sir John Fraser, Chairman of the Medical 
Advisory Committee (Scotland) and Advisor in Surgery to 
the MoH, to Sir Edward Mellanby, Director of the Medical 
Research Council (MRC Archives, Public Record Office 
(PRO), FD/l/5891). In October 1939 there had been an 
air-raid on the Firth of Forth resulting in a number of naval 
casualties, many of whom had been resuscitated using 
transfusions of blood stored for over a week. Moreover, Sir 
John added that from September 1939 onwards all trans-
fusions in Edinburgh had been made with stored blood. He 
also recorded that, although clinicians were disappointed to 
find that blood transfusion neither stimulated bone marrow 
nor had a haemostatic effect, the benefit in cases of shock and 
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anaemia was incontrovertible. Unfortunately, the Scottish 

experience was that as many as 20% of transfusions involving 

stored blood had caused rigors, a figure considerably higher 

than when freshly drawn blood was used. 

THE REGIONAL DEPOTS, 1940 

During the first nine months of the war there were no air 

attacks on London. The four blood depots had time to perfect 

arrangements for bleeding donors on a large scale, for order-

ing and improving equipment, for distributing equipment to 

major casualty centres and for educating staff in transfusion 

techniques. Donors were recruited in a variety of ways. The 

depots advertised their donor sessions in Iibraries, shops, 

post offices, on street hoardings and by means of vans 

equipped with loud-hailers (Fig. 2.5). Representatives of 

voluntary organizations, including the St John's Ambulance 

Brigade, Guides, Scouts, Red Cross and Toe H provided 

refreshment and helped to care for the donors (Fig. 2.6). 

Blood was grouped at the donor sessions using a simple 

slide test and with anti-sera provided, at first by Burroughs 

Wellcome and later by the depots themselves (Fig. 2.7). 

Very little blood was being transfused and each depot 

was able to bleed donors in excess of local needs in order to 

produce plasma (Table 2.3). The first occasion on which 

blood was transfused in considerable quantity was between 

20 May and 4 June I940 when about 340,000 troops were 

evacuated from the Dunkirk beaches. The South Coast ports 

were outside the orbit of the London Blood Storage Depots 

and blood for those casualties in greatest need had to be 

sent from Maidstone, The other three depots supplied blood 

and plasma for many more wounded men who were trans-

ferred, in convoys, to the London hospitals (MRC Archives, 

PRO, FD1115892). 
Dr A. N. Drury, now in charge of the London depots, 

realized that the situation regarding provision of blood out-

Fig. 2.5 'The Enrollment Squad'. South London Depot, c 1940 

(courtesy of B. Cant). 

Fig. 2.6 A Girl Guide indicating the way to a donor session. The 

venue is protected with sand bags (courtesy of B. Cant). 

side London was most unsatisfactory and in June 1940, he 

and Sir Philip Panton, Consultant Advisor in Pathology to 

the MoH, drew up a scheme for establishing a regional 

transfusion service. They decided to place depots, similar to 

those in London, close to either teaching hospitals or large 

district hospitals. In addition, there would be two small sub-

units to support the depots at Maidstone and Sutton. Dr T. A. 

Fig. 2.7 The grouping test at a donor session (courtesy of B. 

Cant). 
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Table 2.3 Statistics from the four London depots, June 1940 

Donor panels No. of Output Normal civilian 
donors bottles/week demands/week 

NE depot 12,500 400 100 

SE depot 33,000 600 150 
SW depot 38,000 600 150 

NW depot 30,000 600 100 

Totals 113,500 2200 500 

Excess donations over civilian requirements; more than 1500 bottles. 

Boon was appointed to direct a depot in Newcastle, Dr 

W. S. Stanbury in Leeds, Dr P. Kidd in Nottingham, Dr G. 

A. Harrison in Cambridge, Dr W. Carr in Birmingham, 

Dr A. G. Sanders in Oxford, Dr R. J. Drummond in Cardiff, 

Dr J. F. Wilkinson in Manchester and Professor T. B. Davie 

in Liverpool. Somewhat later a depot was established in 

Belfast with Professor J. H. Biggart as Director. 
Starting from September 1940, London was bombed un-

interruptedly for three months and, together with most of the 

large provincial cities, intermittently until 1942. During this 

period the transfusion service rapidly expanded, in order both 

to meet the needs of injured civilians and to provide plasma 

for the armed forces. Mobile transfusion teams were estab-

lished in association with the Luton and Nottingham depots 

to support the Royal Air Force and the Army Depot exten-

ded its area of activity to include the whole of South West 

England. 
Regular meetings were held between the directors, with 

Dr L. W. Proger as Chairman, representing the MoH_ Vigor-

ous and often acrimonious debates took place at these 
meetings and were faithfully recorded in the minutes (May-

cock archives, PRO, BN/13/30). There were complaints of: 
inadequate funding, problems in transporting supplies 
particularly during air raids, poor recruitment due to inade-
quate publicity (the paper shortage made advertising donor 
sessions very difficult), and of donor sessions disrupted by 

bombing attacks. Reference was made to some independent 
blood-supply services like that of Captain Cooper in Birming-

ham and Mr Holland in Newcastle, which lacked profes-

sional supervision. The directors were anxious to be assured 

that they themselves carried no responsibility for misadven-
tures arising within areas over which they had no jurisdiction. 
The Moll was reluctant to close down any of the independent 
services, knowing full well that the regional centres were 
not yet able to meet demands made on them. It was suggested 
instead that all blood depots outside the centrally organized 
Blood Transfusion Service should submit to inspection by a 
competent pathologist who would enforce standards gover-
ning blood grouping and the sterilization of equipment. 

When bombing ceased, in late 1942, the general public 
no longer perceived the need for donating blood. However, 

by this time doctors had started to appreciate the efficacy of 

blood transfusion in treating a wide variety of conditions and 

apart from this, the army's requirement for plasma was 

increasing. In order to recruit more donors, on 30 March 1943 

Lt General A. Hood gave a talk on the BBC Home Service 

entitled The Army Medical Services in Action (WI, CMA, 

GC/10711). He referred to blood transfusion as the greatest 
life-saving measure ever provided for an army and exhorted 

the public to continue donating regularly. He also mentioned 

that the enemy was envious of British dried plasma; cap-

tured German and Italian medical equipment contained only 

bottles of the synthetic colloid, polyvinylpyrollidone, known 

commercially as Periston. 
Later in 1943, the MoH published a booklet designed to 

encourage blood donation. It included items describing the 
nature of blood and blood groups and gave details of how 

the Transfusion Service was organized. There were stirring 

stories with titles like: Ten that were snatched from death 

and From donor to Sicilian Beaches, the latter including the 

homely detail that units of plasma were carried ashore pro-

tected by Bath Oliver biscuit tins. 

PLANNING A POST-WAR TRANSFUSION 
SERVICE 

By mid-1943, when it became clear that the allies would 

eventually win the war, the country's mood was becoming 

more optimistic and thoughts turned towards organizing 

post-war services. On 3 June, Drury, Professor Francis Fraser 

(CMO) and the four London directors met at the MoH to 

discuss the future provision of a transfusion service. Based 

on the personal experiences of the London depot directors, 

a memorandum was produced emphasizing that although 

the depots were set up to meet the needs of air-raid casualties, 

the bulk of their work had been in connection with the 

civilian sick (WI, CMA. GC/I07/3 June 1943). The regional 

directors had told the same story. In short, blood transfusion 

had proved its worth in civilian medical care. Everybody 

present at the meeting realized that it would be impossible 

to revert to the pre-war hospital-based donor service as the 

volume of work would be too great for individual hospitals 

to accommodate. Drury reinforced this view by pointing out 

that the London Red Cross Blood Transfusion Service had 

met only 3000 calls for donors in 1938, whereas by I943 

the London depots were issuing more than 2000 bottles of 

blood per week .4 Also, he pointed out that although after 

the war the MRC could no longer be expected to concern 

itself with routine supply and organization, it had research 

interests in blood coagulation, plasma protein fractionation 

and blood-group serology. His plans for the future MRC 

4 He had been incorrectly informed: there were about 6000 donations 

through the London service in 1938, 
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transfusion-related research units were outlined and accepted 
at this same meeting. 

The rational solution seemed to be a nationwide trans-
fusion service controlled centrally by the MoH with, as its 
major concerns; the supply of blood to hospitals, education 
of medical and technical staff and research into transfusion-
related problems. In the final analysis the justification for 
forming a centrally controlled National Blood Transfusion 
Service was based on the fact that it was a scientific service 
offering potentially dangerous products responsible for a 
number of deaths from causes that were not fully understood. 
Everyone agreed that blood donors should continue to be 
voluntary and unpaid but that some charges might have to 
be made to hospitals in order to cover the costs of processing.5

Discussions continued throughout the next 18 months 
and difficult problems were thrashed out. For example, it was 

•reed that many of the donor panels should continue to be 

organized by the Red Cross and other charities, the siting 
and staffing of depots were defined, the provision ofgrouping 
sera to depots and hospitals was organized and the decision 
made to fund depots through local health authorities. 

In a letter dated 11 May 1945, the Treasury accepted the 
principle expressed in the Health Service Bill 1945, that the 
MoH should take power to provide a National Blood Trans-
fusion Service. The Service would continue to be organized 
on a regional basis, with 12 centres situated at Newcastle, 
Leeds, Sheffield (transferred from Nottingham), Cambridge, 
Oxford (or Southampton), Bristol, Cardiff, Birmingham, 
Liverpool and Manchester; the remaining centres in Luton 
and Sutton would serve Greater London and the South East. 

A further memorandum was published defining the 
responsibilities of the individual transfusion centres (Table 
24) (WI, CMA. GC/107/3. February, 1946). 

The first mention of the National Blood Transfusion 
Service to the Red Cross was made by Dr W. d'A. Maycock 
•'tiring a meeting of the Voluntary Blood Donors Association 
on 3 July 1946. Their representatives commented first, that 
the Red Cross had a 1000-donor panel that wished to remain 
independent of a centrally organized national transfusion 
service; second that although they were not exactly hostile 
to blood banks, the latter were unpopular with members as 
blood banking reduced personal interest. They made a strong 
bid to revert to the pre-war system of providing donors, 
claiming that dried plasma could be used in emergencies and 
immediate transfusion provided by donors attending 

' Drury estimated that it cost 7s. 6 d. to process a bottle of blood in 
the London depots. 

Table 2.4 Responsibilities of a Regional Blood Transfusion 
Centre 

I The enrollment and call-up of donors, including the co-
ordination of local voluntary donor organizations 

2 Grouping of new donors and making haemoglobin estimations 
on all donors on each occasion before taking blood; grouping 
and serological testing of blood drawn for storage and for 
immediate use 

3 Organization of mobile bleeding teams 
4 Maintenance and supervision of hospital blood stores 
5 Distribution of blood products with pyrogen-free distilled water 

for reconstitution of the dried product 
6 Distribution and maintenance of sterile standard transfusion 

apparatus 
7 Rh typing and provision of Rh negative blood 
8 Preparation of concentrated red-cell suspensions 
9 Separation of sterile plasma for the processing laboratory 

10 Assistance with investigation of transfusion reactions and 
consultations in difficult or atypical cases 

11 Research into blood transfusion problems 
12 Post-graduate instruction and dissemination of specialized 

knowledge of blood-transfusion therapy 
13 Giving of transfusions. Hospital staff to give transfusions; 

arrangements to be made with hospitals in vicinity of Blood 
Transfusion Centres for the centre staff to give sufficient trans-
fusions, within the hospital, to provide instruction and interest 

hospitals. Ronald Smith, member of Parliament for South 
East London, was asked to plead the Red Cross cause with 

the MoH. He made heavy weather of the fact that a significant 
proportion of banked blood was not transfused, a matter of 

some annoyance to the donors. The Minister argued against 
any system involving `walk-in' donors by pointing out that: 

• new scientific developments had largely supplemented 
and often replaced the pioneer work of the Red Cross 
Blood Transfusion Service; 

• stores of blood must be maintained for immediate use; 

• the plasmafrom time-expired blood could be used to make 
products of therapeutic value; 

• the increased use of blood during the war as a result of its 

ready availability meant that hospitals simply did not have 
enough staff to bleed the large number of donors which 
were needed and so preferred to use stored blood. 

The Red Cross proposals were not followed up and the 
final transfer of responsibility for transfusion services from 

the MRC and the Emergency Medical Service to the Ministry 
of Health took place on 26 September 1946. 
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Chapter 3: The National Blood Transfusion Service (NBTS), 
1946-1988 

Once the NBTS, the name adopted by the Ministry of 
Health (MoH) in 1946, had been established, the Regional 
Blood Transfusion Officers (RBTOs) in charge of the ten 

Regional Transfusion Centres (RTCs) and the two London 
Blood Supply Depots, continued to meet regularly under the 
chairmanship of Dr Bill Maycock. This Committee was 
informal only; it was not recognized by statute and its pur-
pose was to keep Dr Maycock, in his capacity as the Consul-
tant Adviser in Blood Transfusion, informed on matters 
relating to blood-transfusion practice. 

The minutes of these meetings cover a wide variety of 
topics, some of which would now be considered inappro-

priate for medical directors, e.g. the style of uniforms for 
drivers and donor attendants, the presentation of `chits' 
for beer by service donors to NAAFI canteens where no 
financial provision had been made for their redemption and 
whether donors should be offered milk as an alternative to 
tea and coffee! Other topics included medical and scientific 
policies for the performance of the work of the RTCs. The 
reasons for this diversity of topics was because the RBTOs, 
at this time, were responsible for the entire operations of the 
RTC. The only other group of staff who had their duties 
defined in 1946 were the Donor Panel Liaison Officers (later 
known as Regional Donor Organizers [RDOs]). They held 
regular meetings until 1993. Initially these were chaired by 
Dr Maycock, but after 1978 the RDOs elected their own 
chairman. 

TRANSFER OF MANAGEMENT TO REGIONAL 
HOSPITAL BOARDS (RHBS) 

Between 1946 and 1948 the RBTOs were concerned with 
the implementation of the National Health Service Act. As a 
consequence of this Act, the MoH devolved the management 
of RTCs to Regional Hospital Boards (RHBs). Dr Maycock 
expressed the hope that, after 5 July 1948, management by 
RHBs would not be accompanied by a loss of uniformity in 
general policies relating to donors, technical procedures and 
apparatus.' It was agreed by RBTOs that the Service should 
retain uniform policy in such matters, although it seemed 
inevitable that regional differences in administrative and 
medical policy would occur. Indeed, differences had always 
existed. 

Minutes of meetings of Regional Transfusion Directors, ' 28/6/48, 
226/10/49,  26/3/52. 

(C) 1996 Blackwell Science Ltd 

In 1949, RBTOs decided to change their titles to Directors 
of Regional Blood Transfusion Services (RTDs). At the same 
meeting it was suggested that the London Blood Supply 
Depots became RTCs; this was rejected because of the tradi-
tion and reputation they had built up over many years.2 They 
were not renamed as RTCs until 1952 when the North London 
Depot became responsible for the service to the national 
regions 5 and 6 and South London for regions 7 and 8? (The 
country was divided into regions at the beginning of the 
Second World War; the numbers ran clockwise from New-
castle through to Lancashire and Westmorland.) 

For a number of years the number and location of the 
RTCs remained the same as in 1946, but in 1955, building of 
the Brentwood RTC commenced. Initially, it was proposed 
that this became a sub-centre of the North London RTC, 
which was now located at Edgware. However, it was decided 
to confer RTC status on the Brentwood Centre (region 6) 
and its first Director, Dr John Jenkins, was appointed in 1955. 
In the North West, the Liverpool RTC supplied blood and 
blood products to the hospitals in North Lancashire through 
a depot located in the Royal Lancaster Infirmary. In 1964, 
two wards in the Lancaster Moor Psychiatric Hospital were 
converted to form the Lancaster Blood Transfusion Centre. 
'Phis was managed as part of the NW RHB Transfusion 
Service by the Manchester RTC. A second new RTC was 
established at Southampton to service the Wessex Region 
which had been previously part of the remit of the South 
London Centre. 

By 1970, there were 14 RTCs in England and Wales. 
Thirteen regions had a Transfusion Centre, the exception 
being SW and SE Thames which were serviced by one RTC; 
the former Depot in Sutton was rehoused in newly built 
premises in the grounds of St George's Hospital, Tooting in 
1970. There was a second centre based at Hither Green 
Hospital, Lewisham. This was not given the status of an RTC 
but mobile teams were based there and grouping and pro-
cessing of donations took place followed by a limited distri-
bution service for blood products. The RTC in Cardiff was 
managed by the Welsh Office. 

Guidance was given to RHBs in 1948 on the functions of 
the NBTS (RHB 48116) but little was stated about the prob-
lems which might arise from devolvement to regions or about 
the principles which RHBs should apply in their relation-
ships with RTCs. Inevitably, organizational differences 
between RTCs quickly emerged. Some differences were 
attributable to specific regional needs and some to manage-
ment. Attempts were made to establish a degree of uniformity, 
for instance the Memorandum on the Selection, Medical 
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Examination and Care of Donors and the booklet Notes on 
Transfusion were written by the RTDs and updated regularly. 

By 1970 there were 14 quasi-independent regional centres 
and two central laboratories, All were attempting to provide 
a uniformly efficient service but without central co-ordination 
other than the RTD Committee which had no formal authority. 

ATTEMPT TO RECREATE A NATIONAL SERVICE 

RTDs considered that whilst the Department of Health and 
Social Security (DHSS), which had succeeded the MoH, 
were implementing the reorganization of the NHS, some 
thought might be given to returning the NBTS to the centrally 
organized service it had been until 1948. 

A discussion paper was prepared by one RTD following 
' onsultation with his colleagues. The general arguments put 
)rward to justify a centrally managed service were: 

• the NBTS was a service of considerable complexitywhich 
had grown unevenly since 1948 due to the differing 
responses of RHBs; 

• there was no uniformity in financial management; 
• although the various categories of staff in RTCs were, in 

general, carrying out the same duties, grading and treat-
ment in such matters as allowances were not uniform; 

• an RUB could, within its rights, make a decision con-
cerning the administration and staffing of an RTC that 
could fundamentally change the character ofthat RTC in 
relation to other RTCs; 

• some policy decisions, e.g. in relation to the Central 
Laboratories, were determined by centrally managed 
services. RHBs or regional committees were under no 
obligation to carry out such national policies" 

A Working Party was established to prepare a document 
for the Chief Medical Officer's (CMO's) consideration. 
:. In October 1972,5 the DHSS responded to the RTDs' 
request for a centrally managed service. It was explained that 
the Government's White Paper on the reorganization of the 
NHS Ieft the responsibility for the provision of a blood 
transfusion service with the newly created Regional Health 
Authorities (RHAs). The DHSS recognized, however, that 
the NBTS was unlike any other component of the NHS and 
that a degree of central coordination was desirable. It was 
the intention of the DHSS to monitor the plans of RHAs 
closely and, in this way, ensure that important requirements 
of the NBTS were not neglected. 

The RTD meeting would continue to act as the co-
ordinating body for the NBTS. It was stressed by the DHSS 
that this could not be a statutory advisory committee, but 
that advice given by the Committee would be considered 

Minutes of meetings of Regional Transfusion Directors, 
l6/12/70, 5 25/10/72. 

and appropriate weight given to it. 
Despite the assurances concerning the likely effectiveness 

of continuing regional management following reorganiz-
ation, RTDs remained sceptical. The proposals sent to CMO 
were revised and presented to the Standing Medical Advi-
sory Committee of the DHSS (SMAC). At their meeting on 
9 January 1973, the SMAC recommended that the DHSS 
set-up a small committee to look into the NBTS proposals. 
The DHSS responded and constituted an ad hoc committee 
under the chairmanship of a Deputy Chief Medical Officer 
to consider the future of the NBTS. The committee comprised 
representatives of the Medical Research Council, the Royal 
Colleges of Pathologists and Surgeons and senior represen-
tatives of the medical profession involved with blood trans-
fusion practice. Its terms of reference were "to consider 
whether any change should be made in the present organi-
zation of the blood transfusion services in England and 
Wales and to make recommendations". 

In its report of November 1973, the committee acknow-
ledged the force of many of the reasons for advocating 
centralization of the administration as the best means of 
eradicating the present shortcomings of the NBTS. But it 
was not convinced that they outweighed the administrative 
and managerial arguments on which the basic principles of 
the NHS reorganization had been developed, viz, while the 
DHSS is responsible for the formulation of policy and the 
issue of guidance, the responsibility for administration and 
for providing services was that of RHAs. 

It was recognized, however, that the NETS required a 
degree of central coordination in its operation. It was pro-
posed that a Central Committee for the NBTS should be 
created with the following terms of reference_ "to keep under 

Table 3.1 Proposed membership of the Central Committee of the 
NBTS, November 1973 

A senior DHSS Medical Officer, Chairman 
The Consultant Adviser in blood transfusion 
A senior DHSS administrative officer 
Two regional transfusion directors* 
Two regional medical officers* 
A regional scientific officer* 
A representative of the MRC 
An anaesthetist 
A general practitioner 
A nursing representative 
An obstetrician 
A pathologist 
A physician 
A surgeon 
A representative of the Welsh Office 

•As far as possible the hvo RTDs, the two regional medical officers and 
the regional scientific officer should come from different regions. 
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review the operation of the National Blood Transfusion 
Service, including the Blood Products Laboratory and Blood 
Group Reference Laboratory, in England and Wales and to 
advise the Department of Health and Social Security and the 
Welsh Office on the development of the Service." The 
recommendations for the membership of the Committee are 
given in Table 31. 

It was pointed out that the DHSS had, independently of 
NI-IS reorganization, strengthened its administrative staff by 
appointing an officer of Principal Grade to deal exclusively 
with blood transfusion. Also, it was proposed that an addi-
tional medical officer at a senior level would be appointed to 
undertake blood transfusion duties. The periodic meetings 
of the RTD Committee should continue but there would be 
no formal arrangements for regulating the relationship 
between the RTDs and the Central Committee. 

In the 1974 reorganization the names of most RHAs were 
changed to indicate the regions they served rather than the 
principal city in the region (Table 3.2). Also, the boundaries 
of some RHAs were changed from those of the RHBs they 
had replaced. This caused concern to RTDs, since boundary 
changes for blood collection could cause logistical diffi-
culties. The size of some RTCs would have to increase and 
whilst others would decrease and donor panels would become 
unbalanced. The Central Committee, at its first meeting on 
19 June 1975 recommended that these arguments should be 
settled locally. In the event, RTCs generally kept to their 
pre-1974 boundaries. 

Because of its size and general terms of reference the 
Central Committee was unable to provide the advice on the 
NBTS that the DHSS needed. Some RTDs commented that 
it was not providing the central direction that they had hoped 
for, and without executive authority it was difficult for it to 
manage resources nationally. Other RTDs considered that 
the Central Committee had not been provided with sufficient 
data. The majority view was, however, that the arguments 
put forward for a centrally managed service to the DHSS ad 
hoc Committee still remained valid.' 

The Central Committee held its last meeting in 1978 and 
was disbanded in 1980. 

There was consternation among the RTDs when they 
learnt that the Scottish National Blood Transfusion Service 
(SNBTS) had been asked to give evidence to the Royal 
Commission on the NHS.' 

Dr Maycock explained that the reason for this was that 
SNBTS was constituted as a national service, whereas the 
NBTS was not. Two members of the RTD Committee pre-
pared a paper advocating centralized management for the 
NBTS, but it could not be entered as evidence to the 
Royal Commission. 

Minutes of meeting of Regional Transfusion Directors 68/12/76, 
'2/3/77. 

Table 3.2 Name of Regional Health Authorities in 1974 and the 
location of the Regional Transfusion Centre serving them 

Region Name of RHA Location of 
RTC 

1 Northern Newcastle 
2 Yorkshire Leeds 
3 Trent Sheffield 
4 East Anglia Cambridge 
5 NW Thames Edgware 
6 NE Thames Brentwood 
718 SW Thames/SE Thames Tooting 
9 Wessex Southampton 
10 Oxford Oxford 
11 S Western Bristol 
12 W Midlands Birmingham 
13 Mersey Liverpool 
14 N Western Manchester 

FORMATION OF DIVISIONS 

Dr Geoffrey Tovey, who succeeded Sir William Maycock 
as Consultant Adviser in Blood Transfusion in 1978 consi-
dered that there should be regional meetings of RTC medical 
staff which should involve all consultant medical staff. In 
this way the latter could be involved with decisions taken at 
RTD meetings. He proposed three divisions comprising the 
RTCs in the following regions: 

• Eastern — NW Thames, NE Thames, SE/SW Thames, 
E. Anglia; 

• Western — Oxford, S Western, Wessex, West Midlands, 
Wales; 

• Northern — Mersey, Northern, N Western, Trent, York-
shire. 

The Divisional Chairmen were elected from the RTDs in 
the Divisions. It was envisaged that the agenda for the RTD 
meeting would be prepared one month before the meeting 

and that Divisions would meet during that month to discuss 
items on the agenda. They were encouraged to comment and 
put forward other matters for discussion at RTD meetings. 

The Divisional meetings were welcomed by the consultant 
medical staff of RTCs who had been largely excluded from 
policy decisions in the past. Indeed, in some RTCs where 
there was poor internal communication the senior staff knew 
little of the content of the discussions at RTD meetings. 

RDOs have met as a group since I946. They were also 
represented on the DHSS Central Publicity Sub-committee 
(three RDOs and three RTDs) which allocated central funding 
for donor publicity. During the early 1980s, in the newly 
formed democracy within RTCs, other groups of managerial 
staff met two or three times per year, e.g. nurses, managers/ 
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administrators and head laboratory scientists. Such meetings 
had been discouraged in previous years. 

The RTD Committee also formed a number of Working 
Groups to examine certain aspects ofthe work of the Service. 
A number of these embraced both the NBTS and the SNBTS. 
Attempts were made through these Working Parties to 
introduce some degree of standardization in the operations 
of the Service. Examples of notable successes on a UK basis 
were the uniformity in the design of machine-readable labels 
for blood packs, the guidance on apheresis and, in England 
and Wales, a uniform pack design for plasma destined for 
fractionation (Chapter 8). 

ADVISORY COMMITTEE ON THE NBTS 

'lowing the failure of the Central Committee to coordinate 
he work of the NBTS Dr Tovey proposed to the DIISS that 
t should be replaced by an Advisory Committee on the 

NBTS. The DHSS accepted this proposal and insisted that 
:he membership should be restricted to those persons most 
~]osely concerned with the NBTS and RHAs (Table 3.3).5

The terms of reference of the Advisory Committee were: 
to advise the DHSS and the Welsh Office on the co-

)rdination of: 

Ii) the development and work of Regional Transfusion 
Centres and the Central Laboratories in England and 
Wales; and 

.ii) as necessary, the English and Welsh Blood Transfusion 
Service with that of Scotland". 

The Advisory Committee on the NBTS met on 14 occa-
>ions between I December 1980 and 8 February 1988. A 
lumber of major decisions were taken which influenced the 
vork of the NBTS. These included the following: 

recommendations for record keeping and stock control 
of blood supplies at hospitals and RTCs; 
the volume of plasma required by the new BPL to provide 
self-sufficiency in fractionated plasma products (Chap-
ter 8); 
the establishment of a pro-rata supply of fractionated 
plasma products to RTCs, determined according to the 
quantity of plasma sent to BPL. Certain special alloca-
tions were made to hospitals which had unusually high 
demands because of nationally-based activities, e.g. factor 
VIII for the Lord Mayor Treloar School and albumin for 
the Postgraduate Medical School and Northwick Park 
Hospital; 
a system for introducing handling charges for blood 
supplies to private hospitals; 
trials on inter- and intra-regional charging; 

Minutes of meeting of Regional Transfusion Directors 516180. 

• evaluation of nurses performing blood collection. 

It is worthwhile commenting further on some of the above 
actions. 

Record keeping and stock control 

An investigation by the DHSS Central Management Services 
revealed that, in general, record keeping and stock control 
were satisfactory in RTCs. Deficiencies were found in many 
hospitals. Guidance was issued under the aegis of the Advi-
sory Committee. 

Pro-rota supply of blood products 

It will be noted later that there was a considerable variation 
between RTCs in the volume of plasma supplied to BPL pro-
rata to their regional populations (Chapter 11). In an attempt 
to correct this situation, RTCs received only the quantity of 
products fractionated from their plasma. Whilst this decision 
influenced underperforming RTCs to improve plasma collec-

tion, surprisingly it did not have a major effect on supply to 
BPL. 

Introduction of handling charges for blood supplies to 
private hospitals 

Since 1948 the NBTS had supplied blood to private hospitals 
free of charge. This policy was questioned in Parliament in 
the late 1970s and early 1980s_ The DHSS considered the 
levy of a handling charge, although charging for the donation 
itself was out of the question. RTDs were concerned that 
with the introduction of such charges, private institutions 
might recruit their own donors and carry out blood collection. 
There was concern, also, that certain groups of people might 
try to influence blood donation because of political motiva-

Table 3.3 Membership of the Advisory Committee on the 
NBTS, December 1980* 

Deputy Chief Medical Officer, DHSS, Chairman 
Consultant Advisor in Blood Transfusion 
Chairmen of the three divisions of the NBTS 
A regional administrator 
A regional medical officer 
A regional treasurer 

(later a regional nurse became a member) 

*Observers: The National Director, SNBTS 
Representatives of the Scottish Home and Health Department; the Welsh 
Office and the Northern Ireland Office. 
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tion. For this reason some RTDs considered that it might be 
appropriate to introduce charges to all hospitals, anticipating 
in 1982 changes which were to take place in 1991.9 Handling 
charges to the private sector were introduced in 1984 and 
despite active correspondence with a minority of donors there 
were no undesirable repercussions. 

Inter- and intra-regional charging 

The introduction of handling charges and future proposals 
for cross-charging raised the question of the cost of collec-
tion and processing blood. Previously there had been no need 
to break down the RTC financial allocation. A small working 
party chaired by Mr Tom Layzell, the Wessex Regional 
Treasurer and member of the Advisory Committee, devised 
a system for apportioning costs. Trials were arranged between 
the North Western and Northern Regions and BPL. Intra-
regional charging was piloted in Wessex, Northern and NE 
Thames regions. 

Nurses performing blood collection 

During 1984, NE Thames RTC had set up a training scheme 
for registered nurses to enable them to undertake blood 
collection on sessions without a doctor being present. There 
was disquiet among the majority of RTDs who were afraid 
of medico-legal repercussions. The Advisory Committee 
appointed assessors who visited several sessions conducted 
by nurses and compared them with those where medical 
officers were in charge. Their report on the nurse-managed 
sessions was favourable. The nurses had been well trained 
and they were able to consult medical officers by telephone 
during sessional times. Nurses now manage blood-collection 
sessions at several RTCs. 

FURTHER ATTEMPT TO OBTAIN A CENTRALLY 
MANAGED SERVICE 

Discussion began again, in 1984, with respect to the formation 
of a centrally managed NBTS. The Advisory Committee had 
been successful in a number of areas in achieving central co-
ordination but there was still a variability in operations at 
RTCs. Moreover, the central laboratories were now managed 
by a Special Health Authority. The implementation of policies 
with respect to the transmission of the human immuno-
deficiency virus had demonstrated the need for RTCs to 
conform to a national policy. 

Dr Harold Gunson, who had succeeded Dr Geoffrey 
Tovey as Consultant Adviser in 1981, was asked to prepare 

9 Minutes of meeting of Regional Transfusion Directors 18/2/82. 

a paper for consideration by Divisions and RTDs on the 
advantages of a centrally financed and managed service. 

The Advisory Committee on the NBTS agreed, in 1986, 
that a team from the DHSS Central Management Services 
would visit RTCs, BPL, teaching and general hospitals to 
carry out an investigation of the organization of the NBTS. 
Their report was considered by a Steering Group appointee 
by the Advisory Committee. The conclusions of this Group 
were received by the DHSS early in 1988. They container 
criticism of several aspects of the organization of RTCs, it 
particular, the lack of management information. The follow-
ing recommendations were made for future management: 

• to do nothing; 
• to create a Special Health Authority; 
• to retain management by RHAs but with formal co-

ordination of the work of RTCs. 

After wide consultation, DHSS accepted the third option. 
and the National Directorate was formed of which Dr Gunsor 
was appointed National Director in July 1988. 

STAFF IN THE NBTS 

In this account of the history of the NBTS there are repeater 
references to RTDs and their determination of policy. One 
must not forget that the RTD had a changing role over the 
years. It has been pointed out that in the early years of the 
Service the RTD was in charge of all the activities of the 
RTC. Initially, there were relatively few consultants in the 
Service, other than the RTDs. Following the Platt report in 
1963, more consultant posts were created. In 1978 Dr Tovey, 
recognizing the contribution made by these consultants, 
involved them directly in policy making. 

RDOs have had an important role in the work of RTCs 
since their inception. The recruitment of blood donors had 
been the cornerstone of RTC activity. Simply, without blood 
donations the Service could not function. The status of 
nursing staff has increased over the years and the grading: 
of the senior nursing officers has, rightly, reflected the 
responsibility they carry for the training and supervision of 
up to 100 donor attendants in some of the larger centres, 
their involvement with plasmapheresis and organization of 
blood collection. 

The most significant change in work patterns during the 
50 years of the NBTS has been experienced by the scientific 
and technical staff. In 1948, blood transfusion therapy was 
restricted to the transfusion of whole blood, red-cell concen-
trates and plasma. The only microbiological test performer 
on donations was that for syphilis. The number of such tests 
has increased to four and, with the advent of plastic packs. 
component therapy became feasible. Moreover, in order foi 
RTCs to obtain Manufacturer's "Specials" Licences, quality 
assurance has had to be formalized. 
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Finally, the general managers employed to implement 
the Griffiths report (1983) have introduced sophisticated 
management techniques into RTCs. These would have 
brought dismay to the RTC administrators of 50 years ago, 
whose every action had to be reported and approved by the 
RTD at the daily visit. The RTD was no longer the only person 
who made decisions at the RTC. By 1988, in the majority of 
RTCs there was a senior management team which discussed 
important RTC activities. 

RESPONSIBILITIES OF RTCS 

The responsibilities allocated to RTCs in 1946 were stated 
in Table 2.4. These were redefined in 1972 in the submission 
of the report to the Standing Medical Advisory Committee. 

* this time the original responsibilities were updated to 
Jude the testing of blood donations for infectious markers, 

plasmapheresis, the preparation of components, and liaison 
with BPL and BGRL. Also included was the involvement in 
national programmes, e.g. the prophylaxis of Rh haemolytic 
disease and the production of national standards. 

Dr Gunson re-defined the responsibilities of RTCs in 
1986 by dividing their activities into `core' and `specialist' 

Table 3.4 Responsibilities of RTCs (1986) 

'ore activities 
Maintenance of volunteer, unpaid, donor panels 
Blood collection and blood grouping 
Testing blood donations for infectious markers 
Processing of donations into blood products: 

— platelet concentrates 
— plasma for clinical use 
- cryopreeipitate 

Distribution of products to hospitals 
Supply of plasma for fractionation to BPL including normal 
plasma and special antibody containing plasma 
Supply of antisera to IBGRL 
Selection of donors for the National and International panels 
of donors of rare types 

pecialist activities 
Antenatal testing 
Reference work, both clinical and serological for transfusion 
problems 
Tasks undertaken on behalf of the NB'1S: 

— pyrogen testing 
— frozen blood banking 
— provision of antisera prepared in animals 

Provision of a tissue-typing service 
Provision of bone marrow and IILA-typed donors 
Provision of CMV-antibody negative donors 
Training of medical, scientific and nursing personnel 
Research and development 
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Fig. 3.1 The increase in the donor panel size from 1946 to 1963 
when the I million level was reached and t million donations in a 
year were collected (—s—no, donors on RTC panels x 1000, --
-A—bottles of blood issued x 1000, --• --bottles of dried 
plasma issued x 1000), 

('fable 3.4). Core activities were undertaken at all RTCs. 
Specialist activities were undertaken to a different extent in 
RTCs, often dependent upon the research interest of the 
Director or other members of the staff and the demands made 
by regional hospitals. 

A number of the core activities have been described in 
later chapters. It is pertinent, here, to review the collection of 
blood donations. When the paid donors of the 1920s and 
1930s were abolished, the NBTS traditionally recruited 
voluntary, unpaid donors. It can be seen from Fig. 3.1 that 
in 1946, donor panels numbered approximately 270,000 and 
blood collection was less than 200,000. A number of mile-
stones have been achieved in the subsequent 35 years. Donor 
panels and blood collection exceeded 1 million in 1963. This 
prompted a message from HM the Queen (Fig. 3.2). Donor 
panels reached 1.5 million and blood donations exceeded 
1.5 million in 1972. 

The decade 1975 to 1985 was an important one for the 
NBTS. From Fig. 3-3 it will be seen that in 1975, 90% of 
blood issues comprised whole blood; in successive years the 
number of red-cell concentrates increased until it was 50% 
of blood issues in I984. The gap between blood collected 
and issued narrowed after 1975. There was a 10% increase 
in use of red cells and whole blood between 1980 and 1985. 
Acid citrate dextrose (ACD) was superceded by citrate 
phosphate dextrose (CPD) which allowed 28-day storage of 
red cells. In 1983 the use of saline, adenine, glucose with 
mannitol (SAG-M) solution was used as an additive to 
concentrated red cells with CPD anticoagulant in the primary 
pack. This improved their flow properties and also enabled 
storage for 35 days (Hi gman et al., I983). 

1996 Blackwell Science Ltd, Transfusion Medicine, 6 (Suppl. 1) 17-24 

NHBT0000028_0029 



u 

The National Blood Transfusion Service 2 

The 1980s was the decade in which component therapy 
was introduced, leading to the preparation of products in 
RTCs, notably platelets. National statistics for the issue of 
platelets were not collected until 1982. However, from the 
time platelet production started in the mid-1970s many RTCs 
experienced increases in production of several hundred per 
cent in the next decade. Steps were also taken to make the 
platelet concentrates more effective and less likely to cause 
febrile reactions by reducing contamination with leucocytes. 
PIatelets from donors who had been HLA typed were reques-
ted in increasing numbers to support multi-transfused patients, 
those on chemotherapy or with leukaemia. 

Dr Ben Bradley, Director of UK Transplant, based at the 
Bristol RTC, was appointed in 1980. He was anxious to 
provide a register of bone-marrow donors_ By 1983, a panel 
had been established and transplant centres requiring a donor 
would confirm compatibility between patient and potential 
donor. The development of the bone-marrow donor panel 
was slow. RTDs were asked to cooperate in 1985 and by 
April 1986, the panel consisted of 10,000 donors, the majority 
having been contributed by the SW region. There had been 
165 searches during the year and requests were increasing. 
The roles of UK Transplant and the independent Anthony 
Nolan Panel were not clear. RTDs agreed to form a steering 

A message from 
Her Majesty the Queen 

to the Donors of. the 
National Blood 

Transfusion Service 

There are now a million blond-donors 

on the active panel of the National 

Blood Transfusion .Sergi-ice. 

The nation's thanhsaredue toevery 

one of them. Their service, freely 

given, is the means of saving connlless 

lives and their example should 

inspire yet more to join them, 'There 

cannot be too many. I shall watch 

the further progress of this Service 

ecith interest and warm good ecishes. 

EI.iZAItE"I'll R. 

Fig. 3.2 The message from HM the Queen to blood donors, 
1963. 

group for bone-marrow transplantation. Bone-marrow donor 
were recruited at RTCs but there was a reluctance to transfc 
tissue-typed platelet donors to this panel in case extern; 
pressure was placed upon such donors to donate bone macro" 
for which many had not volunteered. 

In 1987 two businessmen offered to finance HLA at 
DR typing of potential bone marrow donors to increa~ 
numbers on the panel. Several RTCs contracted to perforl 
such tests.1D The British bone-marrow donor registry w: 
formed which was managed by the NBTS and to which acre: 
could only be gained by NBTS Consultant staff. 

Teaching has been an important activity at RTCs. Muc 
'in service' training has been provided for unqualified sta 
who needed to learn skills for important work either in ti
laboratory or on blood-collection sessions. Senior registrar 
in haematology were trained at RTCs as part of the form. 
rotation and centres were involved in the examination ft 
membership of the Royal College of Pathologists. In cot 
junction with polytechnics and the Institute for Medic; 
Laboratory Science, training courses were organized for if
medical laboratory scientific trainees. 

It was proposed in 1981 that regular scientific meetinl 
should be held annually in order that staff in RTCs mig] 
report on research and development work they were under 
taking." From this suggestion the British Blood Transfusio 
Society was founded.t2

A specialist activity which deserves particular commer 
is research. A very large number of scientific publication 

Minutes of meeting of Regional Transfusion Directors, 
10 7110187, 1119/05/81, 12 07/10181. 

• No. donors bled x 1000 
■ Blood issued x 1000 

2800 
Red cell concentrates issues x 1000 

x Units returned unused x 1000 
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Fig. 3.3 The number of donors bled, red cells issued and time-
expired blood returned 1975-1985 (—•---no. donors bled x 
1000,--- blood issued x 1000, —A—red-cell concentrates 
issued x 1000, ---X--- units returned unused x 1000). 
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24 Chapter 3 

have emanated from RTCs. Whilst some fundamental re-
search was performed, the majority of projects were develop-
mental. During its existence, the NBTS has monitored ac-
tivities such as the results of transfusing products, the testing 
of donations and methods of blood collection. The advent of 
AIDS caused a major change in the operations of the NBTS 
and there is no guarantee that another disruptive event will 

not occur in the future; it is vitally important that research 
and development activities continue. 

The MRC's Blood Transfusion Research Committee, 
which was formed in 1939, was disbanded in 1982. This 
severed the last formal link between the NBTS and the MRC, 
an organization which had played such a vital part in the 
early development of the NBTS. 
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Chapter 4: From the ̀ MRC Blood Transfusion Outfit' to blood 

components 

THE MRC BLOOD TRANSFUSION KIT 

in 1939 the London depot directors, in conjunction with the 
Medical Research Council (MRC) decided to standardize 
transfusion equipment (Vaughan, 1939). It was argued that, 

if all blood depots used similar equipment, bottles of blood 

distributed by any depot could be used with equal facility by 

hospital staff. The MRC standard transfusion kit included a 
modified milk bottle, slightly waisted and therefore easy to 
hold. The bottle was fitted with an aluminium screw cap 

which was lined with a rubber diaphragm and there was a 

metal band and a loop at the bottom of the bottle with which 

to hang it up. There were marks at 180 ml and 540 ml for 
measuring volumes of anticoagulant and blood, respectively 

(Fig. 4.1). 
The taking and giving sets were made of rubber tubing 

fitted with metal needles. Filters of either glass wool, glass 
beads or knitted cotton (a modified gas mantle) were incorpo-
rated into the giving set or the neck of the bottle (Fig. 4.1). 

The gas mantle filter, naturally without its customary impreg-

nation with thorium nitrate and collodion, was particularly 
successful (Maizels, 1939) and was used until plastic admini-

stration sets were introduced. The whole assembly was 
sterilized and the needles sharpened after each use. The same 

equipment remained in use, with only minor modifications, 

for almost three decades and the MRC bottle was adopted 
for use in other countries. 

THE BLOOD TRANSFUSION RESEARCH 
COMMITTEE 

Realizing that blood transfusion would open up a large scien-
tific field for applied and basic research, the MRC formed 
the Blood Transfusion Research Committee in December 
1939. Membership included the four London depot directors, 
scientists and representatives of the armed forces and of 
charitable organizations like the Red Cross and Toc H. The 

chairman, Professor Topley, was succeeded in May 1940 by 
Dr Alan Drury who, at the same time, assumed overall respon-
sibility for the London Blood Supply Depots. 

At the Committee's first meeting, everyone agreed that 

the most pressing problems were improving red-cell preser-

vation and developing better techniques for processing 
plasma. Also, the Committee decided that clinical trials 

were essential in order to discover whether stored blood was 

inferior to that which was freshly donated. Professor Topley 

suggested that three young medical officers attached to 

the Sutton Depot, A.C. Domhorst (later Professor), P. L. 
Mollison, (later Director, MRC Blood Transfusion Research 

h'ig. 4.1 Left: The MRC blood transfusion bottle. Centre: Inverted bottle with standard drip set and closed glass bead filter. Right: 

transfusion bottles with loose glass bead filter (left) and gas mantle filter (right) (From Vaughan, 1939). 
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Unit) and D.G. MacQuaide should undertake clinical trials 

on behalf of the Committee. 

RED-CELL PRESERVATION 

Work done at the Rockefeller Institute, New York, USA 

during the First World War had shown that red cells were 

less likely to haemolyse when stored in a sugar-citrate 
solution; the sugars were assumed to protect by a colloidal 

effect (Rous & Turner, 1916a). Rous and Turner performed 

all their transfusion experiments on rabbits, using cells stored 
in sucrose-citrate. Years later it was realized that sucrose 
does not cross the red-cell membrane and is relatively in-
effective in preventing stored red cells from haemolysing 

(Mollison & Young, 1941). In retrospect, it seems likely that 
the Rous—Turner sucrose-citrate anticoagulant was effective 
only because its low pH preserved red-cell ATP. 

Fortunately, Rous and Turner (1916b) were convinced 
of a species variation with respect to the protective effect of 

sugars in red-cell storage. The results of their in vitro studies 
persuaded them that, although sucrose was effective in 
preserving the red cells of rabbits, glucose was more effective 
for those of humans. Rous and Turner considered that a very 
large quantity of sugar was essential and recommended 

500 ml glucose (54%) with 200 ml citrate (3.8%) to preserve 

300 ml blood, diluting the plasma to such an extent that it 
was useless. A further problem, caramelization of glucose 
when the mixture was autoclaved, was avoided by sterilizing 
the citrate and glucose solutions separately. Nevertheless the 
Rous—Turner anticoagulant was an excellent red-cell preser-
vative and was used to good effect in small blood banks on 
the Western Front (Robertson, 1918). 

The Russians, who had started to bank cadaver blood as 
early as 1929, appear either to have ignored or overlooked 

the work ofRous and Turner. IHT, the Russian anticoagulant, 
contained sodium citrate, sodium and potassium chlorides 
and magnesium sulphate. Red cells stored for 2-3 weeks in 
IHT had a normal osmotic fragility and there was little in 
vitro haemolysis. There was, however, a high incidence of 
jaundice immediately after transfusing blood stored for more 

than a few days, although it had been shown to be compatible. 
By 1936 Duran Jorda, in Barcelona, was using a glucose-
citrate anticoagulant (Jorda, 1939). Undoubtedly his reason 
for doing so related to improved in vivo red-cell viability, 

. though neither he nor the Russians performed post-trans-
fusion survival studies. 

The London depot directors decided to use a simple citrate-
saline solution because it was easy to make and to sterilize. 
It was, however, impossible to ignore the evidence that glucose 
improved red-cell preservation but the problems posed by 
the Rous—Turner anticoagulant proved difficult to solve. 
Maizels and Whittaker (1939) substituted dextrin for glucose 
in order to avoid the problem of over-dilution. Dextrin, being 

of higher molecular weight than glucose, passed more slowly 

into cells and could be used in greater concentration. Before 
trials with dextrin were completed the problem was solved 
in America by Gwynn and Alsever (1939). They realized that 

stored red cells only haemolysed when glucose could no longer 
be detected in the storage medium and that much smaller 
quantities of glucose were needed for red-cell preservation 
than those used by Rous and Turner. At about the same time, 
work done in the UK showed that in order to prevent delayed 

clot formation the final citrate concentration should be 

0.35%. In order to delay haemolysis the final concentration 
of glucose should be at least 0.1% and contrary to Jorda's 
view, oxygenation of stored blood was not important and 
that no benefit was derived from adding magnesium to the 
storage medium (Harrington & Miles, 1939). 

In January 1940, the London depot directors agreed to 
use a glucose-citrate anticoagulant with a final concentra-
tion of 0.3% glucose as their standard blood preservative. 
Although it was shown that red cells stored for up to 3 weeks 

in glucose-citrate would survive in a recipient's circulation 
as long as freshly donated cells (Maizels & Paterson, I940; 
Mollison & Young, I940; Bushby et al., 1940) the directors 
limited storage to 2 weeks. The Rous--Turner practice of 
sterilizing sugar and citrate separately was adopted to prevent 
caramelization of the glucose although the post-sterilization 
mixing of glucose and citrate solutions was occasionally 
responsible for bacterial contamination. 
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Fig. 4.2 Survival of fresh blood and of cells stored in citrate-
acid-dextrose and in trisodium citrate, From Blood Transfusion in 
Clinical Medicine, 1st edn, 1951 (Data from Mollison & Young, 
1941-2 and Loutit el al. 1943). 
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The long-held prejudice that in vitro tests were a guide 
to the value of stored blood was eventually dispelled. The 
red-cell sodium content, which increased on storage, was 
shown to revert to normal after transfusion (Maizels & 
Paterson, 1940) and osmotically fragile stored cells were 
shown to have a normal post-transfusion survival (Mollison 
& Young, 1941). Investigations designed to compare the 
relative merits of a variety of anticoagulants showed that, 
although the post-transfusion survival of cells stored in 
citrate and in glucose-citrate was virtually the same for the 
first 5 days after donation, thereafter the glucose-citrate 
medium conferred an enormous advantage (Mollison & 
Young, 194 1-2)  (Fig. 4.2). 

Between 1942 and 1943, at the South London Blood 
Depot, studies on stored blood were carried further by Drs 
Loutit and Mollison with the assistance of a qualified scien-
tist, MaureenYoung (later Professor Young). Additionally, 
Miss Young supervised practical classes at Bedford College. 
During a class designed to investigate the properties of 
sugars, she noticed that glucose, heated in acid solution, did 
not caramelize. When her observation was applied to the 
glucose-citrate anticoagulant it paid off. If citric acid was 
substituted for some of the trisodium citrate, the pH fell 
from 8.5 to 5.5 and there was virtually no caramelization on 
autoclaving the mixture (Loutit et al. 1943). A further 
modification, substituting disodium citrate for the trisodium 
salt produced acid-citrate-dextrose (Loutit & Mollison, I943) 
which remained the standard anticoagulant in worldwide 
use until the introduction of citrate-phosphate-dextrose in 
1957. 

THE DISCOVERY OF POLYTHENE AND ITS USE 
IN BLOOD TRANSFUSION 

In July I930 a research department of Imperial Chemical 
Industries (ICI) invested in a new programme of fundamental 
research. Experiments designed to study the effect of high 
pressure on certain reactions resulted in the conversion of 
gaseous ethylene into a solid white polymer (Allen, 1945). 
The electrical industry was quick to recognize the advan-
tages of polythene. It was tough, light, flexible and water-
proof; in every way superior to gutta-percha, the only insu-
lating material then available. 

Even before ICI had resolved its Iarge-scale production 
problems the Telegraphic Construction and Maintenance 
Company had adapted their machinery to coat submarine 
cable with polythene. Also, the Post Office was interested in 
the product because it had outstanding properties when used 
to transmit high frequencies and could be used in television. 
ICI opened a full-scale manufacturing unit on the day that 
the Germans invaded Poland. The use of polythene in the 
UK was directed towards the war effort, in particular for radar. 
The Americans, wishing to use polythene for their own radar 
equipment, visited ICI in 194I and were given full details of 

the manufacturing process. Having rapidly appreciated the 
product's wider applications, they were soon using it to make 
intravenous cannulae. 

There were no reports of polythene's clinical application 
in the UK until reference was made to a fine-bore plastic 
tube used to cannulate the umbilical vein of a neonate (Molli-
son, I948). ICI identified the plastic as polythene and agreed 
to supply samples of 0.5 mm-bore tubing for experimental 
purposes. The tubing proved so successful that the Tele-
graphic Construction and Maintenance Company were 
persuaded to take over production on a commercial scale. It 
was, however, left to the Americans to exploit further the 
use of polythene in blood transfusion. 

PLASTIC TRANSFUSION EQUIPMENT 

Professor Cohn, working at Harvard University, needed a 
supply of sterile plasma for his fractionation process. With 
Cohn's requirements in mind, one of his surgeon colleagues, 
Professor Carl Walter, designed a complete set of plastic 
transfusion equipment. A plastic pack with an integral donor 
tube was used to receive the donation. Blood was transfused 
through a one-piece, polythene, giving set incorporating a 
drip chamber with a nylon filter, The whole assembly was 
designed to be disposable (Walter & Murphy, I952). 

Immediately, the advantages offered by plastic equipment 
were apparent. The bags, containing ACD, were light and 
took up less space than glass bottles both when empty and 
filled. More importantly, because the tubing was attached 
to the pack to give a closed system, the risk of bacterial 
contamination was less than with glass bottles and rubber 
taking sets. An additional advantage was the ease with which 
blood could be separated into its components by squeezing 
the bag after centrifugation. 

The design was so successful that Walter, in conjunction 
with a local Boston firm, founded a company, Fenwal, to 
produce plastic transfusion equipment on a commercial 
scale. By the late 1950s most large hospitals in the USA and 
Canada were using plastic equipment, at least for some of 
their transfusion requirements. 

In 1950, the British government, with a weather eye on 
Russia, had given instructions that any apparatus which might 
be used in war should be compatible with that used in the 
USA. Dr W. d'A. Maycock, Consultant Adviser in Blood 
Transfusion, had this interdiction in mind when he attended 
an International Transfusion Committee meeting in I952. 
At the meeting, the advantages of plastic transfusion equip-
ment were demonstrated. Maycock realized that, given the 
variety of equipment used throughout Europe, standardization 
would have to wait for universal introduction of the new 
technology. Britain's economy was too weak to contemplate 
either importing plastic transfusion equipment from the USA 
or manufacturing it locally (Maycock archives, Public 
Records Office [PRO], BN/13/20) 
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As the number and duration of blood transfusions increa-
sed it became apparent that rubber giving sets were associated 
with thrombophlebitis (Handfield-Jones & Lewis, 1952). The 
damage, thought to be caused by chemicals leeched out of 
the rubber, could be lessened by boiling the tubing in alkali 
but this treatment made rubber so brittle that giving sets could 
rarely be used more than two or three times. Dr H. B. M. 
Lewis, Deputy Director of the Oxford Transfusion Centre, 
was invited to speak to the RTD meeting about post-trans-
fusion thrombophlebitis (30 January 1952). He was aware 
that Fenwal plastic giving sets were in use at an American 
Air Force Base near Oxford and that the incidence of post-
transfusion thrombophlebitis at the base was very low. In 
1953, Lewis wrote to Maycock, requesting permission to 
purchase 200 sets for use at the Radcliffe Infirmary. The 
answer was a categorical no (Maycock archives, PRO): the 
country simply did not have enough dollars. He was, however, 
invited to join a sub-committee of the MRC Blood Transfusion 
Research Committee, set up with Mollison as Chairman, to 
investigate the cause of post-transfusion thrombophlebitis. 

A clinical trial was designed to compare the incidence of 
thrombophlebitis using rubber and plastic giving sets. Plastic 
sets were imported initially from America but, in 1955, a 
plastics manufacturing company in the Midlands, Capon-
Heaton, was given a licence by Fenwal to produce them in 
the UK, There were long and frustrating production prob-
lems. The junctions were inclined to leak and early efforts to 
produce a nylon mesh filter were a failure. The plastic piercing 
needle, suitable for use with the plastic bags used in America, 
would not penetrate the rubber stopper of British bottles and 
a metal needle had to be incorporated. What is more, Capon-
Heaton was so inadequately staffed that, for the first 10 years, 
production always fell behind demand. In order to resolve 
the supply problem the MoH later negotiated with Abbott 
Laboratories and Ethicon as alternative sources of plastic 
disposable giving sets. 

The MRC report (1957) was strongly in favour of using 
plastic giving sets but there was opposition to their nation-
wide introduction from some of the Regional Transfusion 
Directors (RTDs). From their point of view there were two 
quite separate problems. The first was one of staffing. The 
staff hired to sharpen needles and to clean and assemble rubber 
giving sets had never been fully employed and were used 
for numerous small tasks. The directors could not imagine 
how these 'odd' jobs would be done if the assembly staff 
became redundant! The second problem was more serious. 

The method of financing transfusion centres, through 
Regional Hospital Boards (RHBs) had always been uneven. 
Some boards attributed relatively little importance to blood 
transfusion and their local centres were virtual orphans with 
requests for an increase in funding regularly refused. The 
MoH Supplies Director suggested that transfusion centre 
directors write to their RHBs saying that whilst plastic giving 
sets were more expensive, they had to be purchased. At the 

same time the RHBs should be reminded that the extra funds 
of £4500 to £6800 per region ought to be recovered within 
hospital running costs (Maycock archives, PRO). 

There could be no doubt that plastic giving sets were 
more expensive than the standard rubber ones: a rubber set 
cost 2 s. 6 d. to clean and assemble and could be used two or 
three times, whereas a plastic set cost from 3 s. to 4 s. and 
could be used only once. Several RHBs refused to meet the 
extra costs and the problem had to be resolved by the Under-
secretary of State for Health in 1957. By I962, plastic giving 
sets were still in short supply, though they were supposed to 
be used nationwide. Only in 1970 were orders for red rubber 
tubing finally cancelled. 

Meanwhile, similar battles were being fought in an effort 
to substitute plastic packs for glass bottles. An Australian 
firm, TUTA, had sent samples of their bags to Maycock in 
1959 and Baxter Corporation, which had taken over Fenwal, 
offered to open a factory in the UK in I960. 

Again, some RTDs raised objections. They admitted that 
plastic packs had an advantage over glass bottles for special 
purposes such as producing platelets and coagulation factor 
concentrates. Also, the loss of staff employed to clean and 
sterilize glass bottles no longer seemed to present such a 
problem. The directors could, however, see two major prob-
lems. Firstly, it seemed unwise to be dependent on the single 
Baxter factory. (At that time the alternative supplier, TUTA, 
was involved in a serious industrial dispute with its em-
ployees and could not reliably supply blood packs, although 
it subseqently became a major UK supplier of plastic trans-
fusion equipment.) Secondly, the cost of converting from 
bottles to plastic bags would be of the order of £240,000 
per year, or 16% of the NBTS budget. One director, Dr J. D. 
James of Edgware Transfusion Centre, voiced the view that 
the NBTS should seriously consider Baxter's offer, but he was 
supported by only three of his colleagues, Drs Grant (Oxford), 
Wiener (Birmingham) and Gordon (DoH, Scotland). The 
remainder felt that the advantages of the complete plastic 
transfusion assembly were outweighed by the expense.' 

Nonetheless, plastic bags were very slowly introduced 
into the Service. Some directors, notably Dr John Jenkins at 
Brentwood, Dr Tom Cleghorn at North London and Dr 
George Bird, successor to Dr Wiener at Birmingham, were 
more successful than others in persuading local hospital 
boards to fund the change to plastic. The hospitals in those 
particular regions quickly appreciated the advantages, 
particularly when platelets were needed to support patients 
with leukaemia or on chemotherapy and when haemophiliacs 
needed cryoprecipitate. 

It was not until July 1975 that plastic packs were intro-
duced throughout the country, at last putting an end to the 
nation's inequalities in provision of blood-component therapy. 

'Minutes of meeting of Regional Transfusion Directors, 315160. 
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Chapter 5: Transfusion transmitted infections, 1946-1993 

In the preface to the ninth edition of the textbook Blood 
Transfusion in Clinical Medicine (Mollison etal., 1993) the 

authors comment, "In the first edition of this book, publi-

shed more than 40 years ago the emphasis was very heavily 

on the transfusion of red cells .... The only diseases known to 

be transmitted by transfusion were hepatitis, the infectious 

agents for which no tests were available, and syphilis and 

malaria. Only four pages were devoted to the subject in a 

general chapter on the ill-effects of transfusion....The longest 

chapter in the (present) book is now devoted to infectious 

agents transmitted by transfusion." 
For those who have been involved with the Blood Trans-

fusion Service during the past 30 years, the transmission of 
infections, arguably, has had the greatest impact on the prac-

tice of transfusion medicine. An inevitable consequence has 

been that Regional Transfusion Centres (RTCs) had to recruit 

staff skilled in microbiology and virology and develop 
sophisticated and sensitive techniques for the detection of 

markers of infectious disease. However, the most dramatic 

effect on the Transfusion Service has been the interest taken 
by the media in its activities. From being a Service which 
had operated in relative obscurity, it has been thrust into the 
public forum worldwide following the transmission of HIV, 

the causative agent of A1DS. 
In this chapter an account will be given of the introduction 

of pre-transfusion tests for infectious reagents. To under-
stand fully the reasons for the action taken it will be necessary 
briefly to review the scientific aspects of transfusion trans-
mitted infections. Mention will be made of other diseases 
where attempts are made to exclude transmission by obtain-

ing evidence of potential risk factors for infection from a 
history of the donor's health, inoculations and travelling. 

A number of expert groups and committees have consi-
dered the impact of the transmission of infection following 
the transfusion of blood and blood products. 

The Expert Advisory Group on AIDS (EAGA) was cons-
tituted in January 1985 and continues to meet. It is chaired 
by a Deputy Chief Medical Officer and has a membership 
with a wide range of experience in relation to the effects of 
HIV infection. Its terms of reference are "to provide advice 
on such matters relating to the Acquired Immune Deficiency 
Syndrome (AIDS) as may be referred to it by the Chief 
Medical Officers of the Health Departments of the United 
Kingdom". Blood transfusion practice is included in its remit. 

The UK Advisory Committee on the Virological Safety 
of Blood (ACVSB) was established in April 1989. Its terms 
of reference were "to advise the Health Departments of the 
UK on measures to ensure the virological safety of blood 
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whilst maintaining adequate supplies of appropriate quality 
both for immediate use and for plasma processing". In 
October 1993 the terms of reference were extended to include 
transplantation of bone marrow and organs. The committee 
was renamed the Microbiological Safety of Blood and Tissues 

for Transplantation (MSBT). 
Within the NBTS the Regional Transfusion Director's 

(RTD) Committee provided the forum for discussion of trans-
fusion transmitted infections. During the 1980s ad hoc groups 

were formed to consider tests for HIV. 
With the disbanding of the RTD Committee in January 

1989 it was necessary to have means of considering the 
response of the NBTS to transfusion transmitted infections. 
The National Directorate of the NBTS created the UK Advi-

sory Committee on Transfusion Transmitted Diseases (UK 
ACTTD). The first meeting was held in February 1989 and 

the aim of the Committee was to consider the implications 

of transfusion-transmitted infections on the Transfusion 
Services in the UK and to provide advice for the Departments 

of Health. The membership comprised persons with expertise 

in blood-transfusion medicine, virology and microbiology 
in England and Scotland. The name was changed to the UK 
Advisory Committee on Transfusion Transmitted Infections 

in 1993. 

SYPHILIS 

The transmission of syphilis was a serious problem with direct 

transfusion from donor to patient. The storage of blood at 

4-6'C has largely eliminated syphilis transmission by trans-
fusion; it has been known since 1941 that spirochactes 
survive poorly at these temperatures (Bloch, 1941; Turner & 
Diseker, 1941). 

A pre-transfusion test for syphilis has been performed 
routinely on each blood donation since the inception of the 
service. The need for such tests is a matter for debate. There 

is no mandatory requirement for screening in Europe (Com-
mission of the European Communities, 1991) and certain 
countries, e.g. Denmark, have discontinued syphilis testing. 

Nevertheless, it seems prudent to continue testing blood 

donations for several reasons which are summarized by 
Mollison et al. (1993). The two most compelling reasons are 

the increasing use of blood products, notably platelets, stored 
at 22'C and that screening for syphilis may be useful as a 
life-style marker to exclude those persons who may be at 
increased risk of acquiring other sexually transmitted infec-
tions, e.g. HIV and HBV. 
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In the early days, testing for syphilis was not entirely 
satisfactory. The one-tube Kahn test and the Price Precipi-
tation reaction (PPR) suffered from the disadvantage that 
false-negatives occurred because of a prozone phenomenon. 
Testing using several dilutions of serum could overcome this 
problem. The Berger—Kahn slide test, not affected by pro-
zoning, was so sensitive that many false-positives were found. 

Procedures had to be revised when a donor requested 
compensation for mental stress and loss of wages following 
investigations at a Special Clinic after three false-positive 
reactions. Attention was given to the wording of the standard 
letter sent to donors' general practitioners. It was agreed, 
however, that follow-up of false-positives was justified 
•because such reactions may herald the onset of serious 
disease, e.g, disseminated lupus erythematosus. 

These problems were still not entirely resolved some years 
"ter. Dr A. J. King, Consultant Adviser in Venereology and 
.ir A. E. Wilkinson from the VD Reference Laboratory at 
the London Hospital, advised the Regional Transfusion 
Directors (RTDs) that, following the finding of a positive 
reaction, repeat tests on the same specimen should be per-
formed. These should include a battery of tests which, if 
available, should include the Treponema pallidium immobi-
lization (TPI) test .2 Several RTCs already had reference 
centres who performed this test' 

A further detailed review of syphilis testing was carried 
out in 1969 following an incident at an RTC where hivesti-
gations had revealed inadequacy of syphilis testing leading 
to a false-negative result on a donor who was subsequently 
shown to be suffering from tertiary syphilis.' The use of the 
cardiolipin antigen in the Wasserman Reaction (WR) was 
recommended since it was chemically refined and more speci-
fic than other antigens. The other test which was in use was 
the venereal disease research laboratory slide technique 
(VDRL). 

Based on the number of confirmations by TPI and the 
uorescent treponemal antibody absorption test (FTA), use 

of the VDRL seemed to be as efficient as the use of both WR 
and VDRL and a better screening test than WR alone. This 
advice followed the report of an investigation by Dr A. E. 
Wilkinson who had performed tests on positively reacting 
sera from nine RTCs in the period February to April 1970.5
The VDRL test has continued to be used as the initial screen-
ing test at a number of RTCs. 

Attempts were made to automate the testing for syphilis 
in 1970 using an automated reagin test (ART) based on the 
use of a VDRL carbon particle method.6 These early auto-
mated methods were not particularly successful and progress 
in syphilis testing was not made until the use of the Trepo-
nemapallidum haemagglutination assay (TPHA) which was 
more sensitive and specific than other assays (Barbara et al., 

Minutes of meetings of Regional Transfusion Directors, 
'20/1/54, 2 2611O/6O,  3 29/6/60, 4 17/12/69, 521/10/70, 6 16/12170. 

1982). More recently an enzyme-linked immunoabsorbent 
assay (ELISA) has been developed which is even more speci-
fic and sensitive, and can be fully automated. 

HEPATITIS 

Homologous serum jaundice has been recognized as a trans-
fusion-transmissible form of hepatitis since the I940s. It was 
particularly common when large 

pools were used as the 
starting material for dried plasma. As a result, pools of plasma 
were limited to 10 donations (Chapter 7), reducing the inci-
dence of hepatitis transmission by approximately 10-fold. 
Later the term 'serum hepatitis' replaced homologous serum 
jaundice to distinguish it from infectious hepatitis (now 
known as HAV) which is transmitted almost entirely by the 
oro-faecal route. 

The existence of `syringe' jaundice due to imperfect steri-
lization of syringes and needles was also a recognized 
phenomenon. In 1960, it was stated in the monthly bulletin 
of the Ministry of Health that the forthcoming MRC memo-
randum on Sterilization, Use and Care of Syringes would 
recommend that a separate syringe and needle should be 
used for each person injected. It was agreed that the NBTS 
should implement this recommendation for administration 
of local anaesthetic to blood donors.7

Without a definitive test, the only measure that could be 
taken to limit the transmission of serum hepatitis was to 
remove donors from the panel when a patient developed 
hepatitis following a transfusion of their blood. During the 
1960s hepatitis became a notifiable disease in many regions 
of the country. RTDs were notified of outbreaks in their area 
and this led to indecision with respect to the issue of blood 
from collection sessions in the area of the outbreak. Experi-
ence showed that there was little transmission of hepatitis 
from such blood. It is likely that the majority of these cases 
were hepatitis A. 

Hepatitis B (HB V 

A major advance occurred when an antigen, thought initially 
to be linked with leukaemia (Blumberg el al., 1965), but later 
shown to be associated with hepatitis, was found in the serum 
of an Australian aborigine (Blumberg et al., 1968; Prince, 
1968). By March 1970, it was estimated that by screening 
donations for the Australia antigen (now known as the hepa-
titis B surface antigen or HBsAg), the incidence of transfusion 
transmitted hepatitis could be significantly reduced. How-
ever, the major problem was the lack of suitable antisera. 

It was agreed by the RTDs that when routine screening 
for HBsAg was introduced it should be on a nationwide 
basis. The testing of blood donations was approved in July 

' Minutes of meeting of Regional Transfusion Directors 4/5/60. 
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1971 following a recommendation by the DIISS Advisory 

Group on Testing for the presence of the hepatitis-associated 

antigen. It was not possible to introduce the test simul-

taneously in each RTC for the routine screening of donations. 

Preference was given initially to testing donations used for 

renal dialysis, and BPL established a panel of tested donors 

to supply plasma for the preparation of fibrinogen. Tests were 

introduced in all RTCs during 1972 and by December all 

donations were being tested.' 
Initially, screening tests were performed using immuno-

diffusion and counter immuno-electrophoresis (IEOP). These 

techniques were not particularly sensitive and the results 

of tests during the first 4-6 months showed that about 1 in 

1500 donations was positive. The sensitivity of the tests im-

proved with the introduction, in 1975, of the reverse passive 

haemagglutination assay (RPHA). 
In 1978, a source of high-titre anti-HBs, raised in two 

horses and eight goats, became available to Dr Tom Cleghorn, 

Director of the North London RTC. Dr David Dane, Consul-

tant Virologist at the Middlesex Hospital, Dr Richard Lane, 

Director of BPL and Dr C leghorn decided that these antisera 

could form the basis of a radioimmune assay for the NBTS. 

To produce this assay there was collaboration between John 

Barbara and David Howell at North London RTC and Colin 

Cameron at the Middlesex Hospital. Purified HBsAg from 

the plasma of blood donors was used to boost the antibody 

response in the animals; the resulting antisera were frozen 

and stored, and were available for many years. Finally, in 

this first class cooperative effort, Brian Combridge at BPL 

was responsible for the bulk production of the RIA test. By 

1983, it was being used at all RTCs in England and Wales, 

several RTCs in Scotland, some PHLS Laboratories and the 

Army Blood Supply Depot. 
There were two significant sequelae to the BPL RIA test. 

Firstly, it established a low-cost assay for many years and 

secondly, it led to increased coordination of transfusion 

microbiology in the NBTS. The first issue of Transfusion 

Microbiology Newsletter was published in 1981 and, follow-

ing the founding of the British Blood Transfusion Society in 

1982, Transfusion Microbiology became the first Special 

Interest Group to meet under the aegis of the Society. 
The RIA test proved highly successful and was used in 

combination with RPHA until 1991 when it was phased out. 

By that time tests were being performed for HIV and IICV 

antibodies in addition to HBsAg and the need to automate 

was paramount. Also, the ELISA test, which replaced the 

RIA, avoided the restrictions placed on producing and per-

forming assays using radioactive substances. 
In 1980, a British Standard for HBsAg was issued by 

the National Institute for Biological Standards and Control 

(NIBSC). It was designated to contain 100 British units per 

ampoule. Later this was adopted as a WHO standard and the 

Minutes of meeting of Regional Transfusion Directors, 1011173. 

British units became international units (iu), The Depart-

ment of Health and Social Security (DIISS) were able to set 

a requirement that assays for HBsAg had to be able to detect 

at least two British units. In 1993, a working standard for 

HBsAg was developed by NIBSC which contained 0.5 iu 

per ml (Ferguson et al., 1993). This preparation is used as a 

`go/no go' standard with each batch of tests which now have 

the sensitivity to detect this quantity amount of antigen 

(Barbara, 1993). 
Steps were taken to withdraw all donors who were con-

firmed HBsAg-positive. Such donors were informed of the 

result, mostly by letter, but in some RTCs, notably North 

London, by interview. In a number of regions one or more 

consultant physicians undertook to see HBsAg donors and 

advise them on their future health. Advice was given to RTDs 

by the DHSS that both negative and positive results should 

be recorded. This marked the first step in improving record 

keeping although the advice had been given for medico-legal 

reasons. 

Non-A, non-B hepatitis (NANBN) and hepatitis C (HCV) 

Despite the introduction of donor screening for HBsAg, 

transfusion-transmitted hepatitis continued to occur. For the 

want of a better term this parenteral hepatitis was called non-A, 

non-B (NANBH). Transfusion-transmitted NANBH is usually 

a mild illness and many instances are sub-clinical. There is, 

however, a tendency for the disease to lead to chronic liver 

damage which may vary from a mild persistent abnormality 

of liver function and chronic hepatitis to cirrhosis and occa-

sionally to hepato-cellular carcinoma (Koziol etal., I986). 

Independent studies have suggested that there is a rela-

tionship between parenteral NANBH and both raised Ievels 

of alanine amino-transferase (ALT) and also the presence of 

anti-HBc (Aach et al., 1981; Alter et al., 198I, Koziol et al., 

1986). In I981 the National Institutes for Health, USA, intro-

duced ALT testing and excluded blood donations with an 

abnormal ALT. The incidence of transfusion-transmitted 

NANB did not change in the subsequent 3 years compared 

to the 2 years prior to the testing (Alter, 1985). Despite these 

findings the American Association of Blood Banks (AABB) 

introduced screening for both ALT and anti-HBc; similar 

action was taken by the American Red Cross. Neither of these 

tests has been introduced in the UK. 
In I988, the DHSS commissioned an investigation of 

ALT and anti-HBc tests on a sample of the current UK donor 

population. The results confirmed previous studies that the 

majority of persons with a raised ALT had increased alcohol 

intake or were obese (Alter,1984). It was concluded that the 

only way to evaluate the use of ALT and anti-HBc as non-

specific markers for NANB was to carry out a prospective 

randomized trial. 
During the course of the above investigation a virus was 

identified by cloning nucleic acid from plasma of chimp-
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anzees infected with NANB (Choo et al., 1989)_ Chiron, the 
manufacturers of the genome, produced a diagnostic reagent 
in late 1990. Two companies were licensed to market test 
kits. The assay produced non-specific positive results which 
were excluded to some extent by the later introduction of 
RIBA-2, an improved immunoblot assay. This contained 
recombinant antigens to the core region and the NS-3 in addi-
tion to the NS-4 region of the genome (Follet, 1995). 

The first generation of tests for anti-HCV included re-
combinant antigen to only one region of the genome (NS 4), 
but as two components, 5-1-1 and c100. In the autumn of 
1990 a multi-centre trial was carried out to compare the assays 
from the two manufacturers on the same donor samples at 
three RTCs. Approximately 3500 tests were performed at 
each RTC and the repeatedly positive rate with both tests 
was between 0'4% and 0.5%. Interestingly, only one third to 
one-half of the sera were repeatedly positive with both test 
kits. The remainder were positive with one or other test. 

A second-generation test containing, in addition, the c22 
and c33 antigens was introduced early in 1991 by the com-
panies which had marketed the first generation tests. Other 
manufacturers had independently cloned HCV, one from 
known carriers of transfusion-transmitted NANBH in London 
(Glazebrook et al., 1992), It was considered prudent to 
evaluate all the second-generation tests available prior to 
introducing the test as a routine. 

The second study was carried out at the same three RTCs. 
The test kits from the two original manufacturers gave fewer 
positives than with their first-generation tests. Of the two 
other manufacturers one gave a higher positivity rate and the 
other a lower one. Significantly, of the six samples thought 
to be truly positive by confirmation with RIBA-2 and poly-
merase chain reaction (PCR), all were detected by three test 
kits. The fourth failed to react with two of these samples. 

Testing of blood and plasma donations commenced in 
all UK RTCs on I September 1991. An action chart was 

initial screening lost • - Negative - Reloaso blood 
(serum) products 

4 
Positive reaction 
(retain products In quarantine) 

4 
Repeat screen tests 
(serum x 2) 

4 i All repeat tests negative 

Positive (any repeat test) 
Flag donor record (label blood and blood products' BIOHAZARD -- NOT FOR 
TRANSFUSION) 

I 
Screen test plasma 
from donation 

(if plasma is only clear cut negative result 
investigations must be undertaken 

I 
obtained, 
according to in-house SOP to identify and 
explain the apparent discrepancy). 

Positive 

I 
Reference laboratory 
(serum and plasma) 

Positive or indeterminate Negative 

Flag donor record Subsequent donations tested as per repeat 
Doterral risk-not to be bled screen tests and samples forwarded to 
for clinical use. Arrange reference laboratory. 
counselling and investigation 
of donor). 

Definition: Biohazard blood and products labelled 'BIOHAZARD' must be 
isolated and not used for transfusion. Products must be discarded or 
stored in Microbiological Laboratory for future Investigation. 

Positive reaction is any test which meets manufacturers criteria or 
internal SOP where sensitivity Is not less than manufacturers criteria. 

Fig. 5.1 Action chart— anti-HCV testing. 

published illustrating the procedure to be taken when a 
positive result was found (Fig. 5.1). Donors can now be 
readmitted to the panel when falsely positive for any marker 
if the Reference Laboratory obtains a negative result or if 
the subsequent donation after 6 months is negative using an 
assay of equal sensitivity. 

Table 5.1 Results of testing all donations and first-time donors with anti-HCV and RIBA-2 tests on the repeatedly positive donations 

Year 

Anti-HCV tests RIBA-2 tests 

No. tested x 106 RP* % Positive % Indeterminant % Negative % 

All donations 

119/91-31/12/91 1.2 0.39 17.6 26.1 56.3 
1992 2.9 0.26 12.9 31.7 55.4 
1993 2.9 016 113 34.7 54-0 

First-time donors 

1/9191-31/12/91 0.12 0.5 
1992 0.35 0.38 
1993 0.33 0-36 

RP = repeatedly positive. 
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Repeatedly positive sera at RTCs were tested with 
RIBA-2. Statistics for the period I September 1991 to 31 
December 1991 and for January to December for the years 
1992 and 1993 are shown in Table 5.1 (compiled by Miss V. 
I. Rawlinson, Manchester RTC). It can be seen that the per-
centage of repeatedly positive results for all donations has 
fallen during the period of just over 2 years. This was not 
surprising as donors whose sera were confirmed positive were 
withdrawn from the panel. Neither was it surprising that the 
positive rate was higher in new donors. What was of concern 
was the relatively high percentage of indeterminate results 
with RIBA-2. Explaining such a result to a donor presents 
difficulties, Follet (1995) considers the majority of RIBA-2 
indeterminates are false-positives. Perhaps the introduction 
of the further improved RIBA-3 will assist in this dilemma. 

HUMAN IMMUNODEFICIENCY VIRUS (HIV) 

Following the initial reports on the AIDS syndrome it was 
not immediately obvious that this illness could be transmitted 
by the transfusion of blood and blood products. The first 
account of AIDS in three haemophiliacs was reported in I982 
(Centers for Disease Control). In 1983, Amman etal. reported 
that an infant who had received several infusions of blood 
and blood products had developed AIDS and that one of the 
donors subsequently manifested symptoms of the disease. 

The RTDs agreed that an information leaflet on AIDS 
should be prepared for distribution to donors. The leaflet was 
issued on 1 September 1983.9 It was stressed in the leaflet 
that AIDS was a serious but rare disease, probably caused by 
a virus and that the following groups of persons appeared to 
be particularly susceptible: 

• homosexual men who have many different partners; 
drug addicts, male and female, using injections; 

• sexual contacts of people suffering from AIDS. 

As no screening test was available, persons were requested 
not to give blood if they thought they may have the disease 
or be at risk of contracting it. It was stressed that donors 
would not be questioned on sexual matters when they atten-
ded to give blood. 

The leaflet was distributed to donors either by sending it 
to them with the call-up card, by handing it to them or by 
making it available on blood-collection sessions. When the 
chosen method for distribution was availability at sessions, 
the take-up rate was low. To ensure that future leaflets would 
be seen by all donors, the DHSS issued a Health Circular in 
1985 (HC(85)3) in which RHAs were asked to distribute 
leaflets to each donor with the call-up card or letter. In 
addition to distributing leaflets, a number of RTCs contacted 
local homosexual societies to enlist their assistance. 

9 Minutes of meeting of Regional Transfusion Directors, 18/5/83 

In July 1984 the North London RTC introduced a ques-
tionnaire for donors attending their permanent blood-collec-
tion centre in London, in an attempt to reduce the number of 
donors at risk of HIV infection. After a successful trial its 
use was extended to a second permanent centre in April 1985 
and on the mobile blood-collection teams from June/July 
1985. The reason for the use of this questionnaire was a 
suspicion that the North London RTC might be liable to 
have more donors at risk than RTCs in other regions in view 
of the number of homosexuals found to have HBV infection 
in North London (Jeffries et al., 1973). 

Thirty-eight of approximately 5000 donors admitted to 
homosexual behaviour, although none had detectable infec-
tious markers for hepatitis B, Treponema or HIV (Contreras 
et at,1985). However, several seroconverted for HIV on follow 
up (J. A. J. Barbara, pers. comm.). Many of the homosexual 
donors stated that they had continued to donate blood because 
they considered that those with stable partnerships were still 
eligible. 

Even though it was possible to test for anti-HIV from 
I985, six leaflets were issued between January I985 and 
February 1993 as there was a chance that a donation might 
be collected following infection but before antibody could 
be detected. The earlier leaflets were intended to discourage 
homosexuals, those who injected drugs and their sexual 
partners from donating blood. The leaflet issued in 1986 
included `since 1978' for high-risk behaviour as tests on 
stored haemophiliac samples had shown that the first cases 
of HIV infection had occurred during that year (Evatt et al., 

I983; Machin et al., I985). The year was changed to 1977 
subsequently to achieve uniformity with leaflets from other 
countries, but it was omitted from the 1993 leaflet as many 
donors who were anti-HCV positive were homosexuals who 
had experienced sexual activity prior to this date (Barbara & 
Contreras, I991). 

It was difficult to assess how the use of the above leaflets 
improved the safety of the blood supply. It could be argued 
that some donors would not be able to read the leaflets, or 
could not understand the contents sufficiently to self-exclude. 
Circumstantial evidence that the leaflets had a beneficial 
effect can be obtained by examining the rates for HBsAg 
positive donors, because HBV is also a sexually transmitted 
disease. 

Table 5-2 shows that the rate in new donors was about 
I in 1000 in 1979 and 1980. There was a reduction in the 
next 2 years, probably as a result of discontinuing blood 
collection from prisoners in HM prisons. However, there was 
a considerable reduction in I985 and 1986 which coincided 
with the release of the early Ieaflets, together with advice in 
the media. The variable incidence in 1987 and 1988 is difficult 
to explain: perhaps the contents of the leaflets had become 
too familiar and new methods should have been employed 
to ensure that potential donors were aware of the risk factors 
for AIDS. 
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Table 5.2 Results of testing first-time donors for HBsAg: 
number of confirmed positives (DHSS statistics on NBTS 
activities) 

Year No. first-time 
donors tested 

x 103

No. found 
HBsAg- 
positive 

HBsAg 
positivity 
rate 

1979 168 165 1 in 1020 
1980 166 165 1 in 1009 
1981 177 137 1 in 1295 
1982 211 160 1 in 1320 
1983 208 172 1 in 1207 
1984 209 133 1 in 1568 
1985 278 126 1 in 2211 
1986 284 91 1 in 3120 
1987 277 160 1 in 1728 

)88 298 131 1 in 2270 

Tests for HIV 

During 1984, the causative virus for AIDS was recognized' 
as a retrovirus. It was called lymphadenopathy-associated 
virus (LAV) by Barre-Sinoussi et al., (1983) and human T-
cell Lymphotropic virus, (HTLV-III) by Popovic et al. 
(1984). In this account the current tens HIV will be used. 

The development of tests to detect anti-HIV was carried 
out initially in the USA, although a successful competitive 
RIA assay was prepared in the UK and subsequently changed 
to an ELISA technique (Chiensong-Popov etal., 1984). The 
first tests were licensed by the Food and Drug Administration 
(FDA) in March 1985. It would have been reasonable to 
expect that when a test for the detection of anti-HIV was 
available, problems for the transfusion services throughout 
the world would be greatly reduced. In the event the intro-

duction of screening tests raised new problems of a practical 
and ethical nature. 

Budiansky (1984) reported that five US companies had 
been given 3000 samples from plasma and 3000 samples 
from whole-blood donations to evaluate the tests they were 
each licensed to develop. Positive results had been obtained 
on a widely varying number of samples varying from five to 
100, when some 20 positives could have been expected. Strict 
comparability could not be achieved since the companies did 
not receive aliquots of the same samples. Nevertheless, 
Western Blot assays suggested that a false-positive rate of 
one out of 10 positive with the ELISA test. 

In a further article in 1985, Budiansky expressed concern 
about the significance of a positive result. The recommendation 
of the AABB to its members noted that "only after several 
years of experience along with appropriate epidemiological 
studies will there be sufficient information to assess the 
meaning of a positive test for antibodies to HTLV-III". 

During the period March to October I985 successive 
events took place in the UK which were essential before the 
introduction of screening tests for anti-HIV (Gunson, 1986): 

• an evaluation of the available test systems for anti-HIV 
by the Central Laboratory of the Public Health Labora-
tory Service (PHLS). From this evaluation, three tests 
emerged as the most suitable for screening blood dona-
tions (Mortimer et al., 1985); 

• of these three, two assays were investigated in two RTCs 
to assess how they could be incorporated most effectively 
into the work schedules of the Centre; 

• arrangements were made with the PHLS to carry out con-
firmatory tests on repeatedly positive sera found atRTCs; 

• it was agreed that the initial counselling of blood donors 
whose confirmatory tests were positive would be carried 

Table 5.3 Number of confirmed positives for anti-HIV for all donations and first-time donors, 1985/6-1993 

Year Donations 
tested 
x 106 

Positive 

Total Male Female 

No. Positive 
tested 
x 103 Total Male Female 

All donations* First-time donors* 

1985 0.6 15 15 0 
1986 2.8 54 45 9 342 20 17 3 
I987 2.7 26 21 5 359 13 11 2 
1988 2.8 25 20 5 371 9 6 3 
1989 2.9 41 28 13 391 20 13 7 
1990 3.0 35 23 12 373 18 13 5f 
1991 3.1 32 24 8 463 16 12 4 
1992 3.1 29 18 11 368 13 5 8 
1993 3.1 23 19 4 353 11 7 4 

* Includes UK, Ireland, Isle of Man and States of Jersey 
t Includes one anti-HIV 2 positive. 
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out by senior medical staff at RTCs. The persons involved 

attended training courses at St Mary's Hospital; 

alternative sites for HIV antibody testing were established 

by Regional Health Authorities in order that those persons 

who wished to have an anti-HIV test need not enrol as a 

blood donor for this purpose; 
• a training programme for scientific staff was commenced 

since ELISA techniques, at that time, were novel in most 

RTCs. 

Routine screening of blood and plasma donations com-

menced simultaneously in all RTCs in the UK on 14 October 

1985. In addition to testing the incoming donations, all stocks 

of blood and plasma held in RTCs were tested so that from 

this date no untested blood or plasma was issued. 

With the cooperation of RTDs, Miss V. I. Rawlinson 

lysed data on a monthly basis to provide information on 

ti,c quality control of each batch of assays and the initial and 

repeatedly positive results on blood donations. A monthly 

report was sent to each RTC in the UK and the service was 

extended to include Ireland, The Isle of Man and The States 

of Jersey. The early results of this work was published in 

1988 (Gunson & Rawlinson). Table 5-3 shows a summary 

of the number of positives found in all blood and plasma 

donations and in new donors from 1985 to 1993. This is a 

prime example of a national collation of microbiological data 

which has served as a model for further coordinated quality 

monitoring (see below). 

Other retroviruses 

Anti-HTLV I has been associated with tropical spastic para-

paresis after the transfusion of infected blood. Following a 

study of donors in North London it was decided not to 

introduce routine screening for this virus (Brennan et al., 

1993). 

Cytomegalovirus (CMV) 

Certain groups of patients are unduly susceptible to trans-

fusion-transmitted infection with CMV. These include new-

born infants, particularly when premature, and patients whose 

immune system is suppressed. Foremost amongst this group 

are patients undergoing transplantation. Screening of approxi-

mately 10% of the donor panel is usually sufficient to provide 

CMV antibody negative blood for such patients who are anti-

CMV negative. Once such a CMV antibody negative panel 

has been established relatively little additional screening to 

augment the panel is required as the conversion rate for CMV 

in established adult donors is only about 1.5% per annum 

(H. H. Gunson, pers. observ.). 
The development of modern filtration systems may serve 

to reduce the extent of screening. However, when a panel of 

sero negatives has been established it is probably cost-effec-

tive to maintain this compared with the use of filters. 

Malaria 

It has been known for many years that malarial parasites 

will survive in stored blood (Hutton & Shute, 1939). Epi-

sodes of transfusion transmitted malaria have occurred in 

recent years (De Silva et al. 1988). During the 1960s and 

1970s donations from persons who had lived in or travelled 

to malarial areas were collected for plasma, as the parasite is 

intracellular. This is still an option, as the action chart shown 

in Fig_ 5.2 demonstrates. Donors can be returned to the panel 

Donor returned from 
No 

endemic malarial area Normal 
Yes routine 

Lived within first 5 years No Estory of 

NoWe

Returned Yes 
donation

of life in endemic malaria olar a 
>12 monthsarea 

Yes Yes No 

6 months elapsed since recovery/return to the UK No Plasma for 
(whichever is later) fractionation 

only 
Yes Positive No 

If approved *3 years elapsed since last 
Approved malarial malarial febrile episode/return to UK 

antibody test antibody test 
not available 

(whichever is later) 

Neg Yes 

Normal routine donations 

Fig. 5.2 Action chart for donors returning from malarial areas. 
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Fig. 5.3 Abbreviated 
questionnaire used on blood-
collection sessions (NBTS 
110). 

SESSION ......--.— ......... ......................................AAIS .................................................. 

PLEASE READ THIS FORM CAREFULLY BEFORE YOU SIGN 

DECLARATION BY DONORS 

I agree to tell the doctor or nurse In charge: 

I. h 1 have had an infectious dsease in he last two years, o' it I have been in contact 

with an infectious disease in the Iasi 6 rnoNhs 

2 I I have been or lined abroad other than in Europe. . 

3. t I have rocalved any inneculations a tare€notions in the last 6 rnonhs -
or ever been treated with human grow h hornwne: 

4. III have had any of the following: 
ANAEMIA; ASTHMA; BRUCELLOSIS (Undularrl Fever); CANCER; DIABETES; EPILEPSY (FRS 
GLANDUI AR FEVER; HAY FEVER; HEART DISEASE; HIGH St0OD PRESSURE; . 
HOSPITAL ADMISSION; JAUNDICE lincluding contact with a case dnerg Rite past ale rncnlh. " 
KIDNEY DISEASE ;.MALARIA; STROKE ; TUBERCULOSIS; VITIUGO .. . 

5. I cerium that I have read the AIDS Ieetlet and I em tot Nsk. 

s. I agree that my donation can be tested for AILS antibody end other Infecrons. 

after 6 months instead of 3 years by performing an antibody 
test, as it has been shown that persons negative for malarial 
antibodies do not carry the parasites. 

Bacterial infections 

A report of transmission of Yersinia enterocolitca (Smillie 
& Ala, 1991) and of post-transfusion septicaemia (Puckett 
etal., 1992) prompted the UK ACTTD to carry out a survey 
of bacterial contamination of blood products in the 5-year 
period 1986 to 1990 (Mitchell & Barr, 1992). With respect 
to whole blood, red-cell and platelet concentrates the repor-
ted incidence of bacterial contamination was approximately 
1 in 1 million. None was reported in donations of fresh frozen 
plasma or cryoprecipitate. The most common organisms 
involved were Yersinia enterocolitica and Pseudomonas 
fluorescens. Because it is impractical to culture each dona-
tion before issue, guidelines arc being produced for RTCs to 
ensure that this situation is monitored closely. 

Other infections and illnesses 

The medical assessment of donors is designed to detect two 
conditions, viz; those medical conditions and activities where 
blood donation may adversely affect the donors' health and 
those which may cause patients harm following transfusion. 

Whilst it has been decided to perform virological tests on 
donations for certain transmissible infectious agents, in other 
instances this is neither feasible nor practical. In order to 
ensure maximum safety of the blood supply it is important 

to obtain an accurate medical history from the donors, 
together with an assessment of their health. This is to exclude 
infections that may be obvious and to decide whether the 
donors' behaviour puts them at risk of contracting an asymp-
tomatic, long incubation infection or develop carrier status. 

In some RTCs a detailed questionnaire was given to the 
donor to complete before donation which allowed a donor to 
state "don't use my blood" without embarrassment. However, 
in the majority of RTCs the donor was asked to read a series 
of questions which were supplemented by several verbal 
questions. A typical proforrna (coded NBTS i 10) used in 
the Manchester RTC is shown in Fig. 5'3. 

In 1993 pilot trials were begun in two RTCs to change 
the system of medical assessment of donors to a confidential 
interview, based on the work of Mayo ei al. (199I). Also, 
comprehensive guidelines were distributed to each RTC to 
be used as a controlled document so that progress could be 
made to establish a standardized method of assessing donors' 
health and the decision whether to accept a donation. 

Recently, in the UK an initiative has been undertaken to 
report all serious hazards of transfusions (SHOT) including 
infections. This national monitoring can give estimates of 
risk and forms, therefore, a sound basis for future policy 
decisions (J. A. J. Barbara, pers. comm.). 

One cannot attach too much importance to the control of 
the medical selection of donors since the quality of the blood 
supply is dependent on this procedure being performed with 
care and accuracy. Also, the continuing supply of blood 
depends on this task being carried out with sensitivity so that 
donors will not be offended and will return on future 
occasions. This requires highly trained and motivated staff. 
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Chapter 6: The drying and fractionation of plasma, 1935-1955 

During the mid- 1930s it was found that therapeutic antisera 

could be preserved by drying without losing their specific 

activity. This observation, and the fact that the potency of 

antisera deteriorated rapidly under normal storage condi-

tions, encouraged Dr R. I. N. Greaves and his colleagues at 

the Department of Pathology, Cambridge, to freeze-dry 

animal antisera. Greaves installed a pilot plant for this pur-

pose at Cambridge in 1936 (Greaves, 1946). 

Although it was designed originally to prepare freeze-

ied tetanus antitoxin, experimental batches of human 

serum and plasma were dried in the plant. In 1939 these were 

shown to be safe when transfused to patients. 

This was the beginning of a period of intense activity. 

Methods of preparing serum and plasma were developed 

and later, plasma fractions to meet the needs of war-time 

casualties, This work was centred principally in Cambridge, 

the London County Council Serum Institute at Carshalton, 

Surrey, and later at the Lister Institute at Chelsea Bridge. 

Dr Alan Drury, Chairman of the Medical Research 

Council's (MRC's) Blood Transfusion Research Committee, 

founded in 1939, persuaded the MRC to establish a drying 

unit for serum and plasma at Cambridge with Greaves as 

Director (Kekwick, 1981). 
Tn December 1939, information from the USA indicated 

that unfiltered liquid plasma was a useful substitute for 

whole blood. This product had been used successfully at the 

time of the Dunkirk emergency and during the Desert cam-

paign. Indeed a great deal of ingenuity was used to collect 

'lasma as the following description from Ellis (1942) 

indicates. "In view of the lack of glassware, etc. from the 

UK for bottling blood or blood products, blood bottles were 

made locally but plasma, in the experimental phase which 

lasted until after the battle of El Alamein, was bottled at first 

in whisky bottles obtained from the barman at the Union 

Club." Figure 6.1 shows plasma in a half-bottle which had 

contained Johnny Walker whisky. Dr Ellis continues, "As 

the clinical usefulness of unfiltered plasma became appa-

rent and the Blood Bank increased in size, Gordon's gin 

bottles, which held about 600 ml of undiluted plasma, were 

used. At the time of the battle of El Alamein nearly 1300 of 

these units, which had been stored frozen in the Royal Army 

Service Corp's meat safe in downtown Alexandria, were used 

in the resuscitation of casualties without any immediate toxic 

effects, although the very real possibility that some of these 

patients developed hepatitis cannot be ignored, as this infec-

tion was rife in the 8th Army at that time." 

There were serious doubts raised by the use of unfiltered 

plasma because the inherent opalescence prevented the detec-

0 1996 Blackwell Science Ltd 

tion of contamination by visual inspection (Medical Research 

in War, 1947). Therefore, it was decided that products issued 

for transfusion should be subjected to bacteriological filtra-

tion. Unfortunately, when plasma was Seitz filtered the 

coagulation process was initiated. Various procedures were 

adopted to solve this problem, e.g. addition of calcium 

chloride (Clegg & Dible, 1940), recalcification and the 

addition of serum (Maizels, 1941), altering the pH to 10.6 

(Bushby & Whitby, 1942) and preliminary adsorption of 

fibrinogen with kaolin (Maizels, 1944). None was entirely 

satisfactory. Although clotting during filtration was pre-

vented, a precipitate formed on storage, particularly in the 

tropics, which was indistinguishable from bacterial contami-

nation (see above). 
Also, filtration did not always prevent bacterial contami-

nation. The USA responded to a request for supplementary 

Fig. 6.1 Unfiltered wet plasma decanted in 1941 from bottles of 

blood which were more than 4 days old and stored at room 

temperature with sulphanilamide 111000 at the Blood Transfusion 

Unit. Three similar bottles were lodged with Dr W. d'A. 

Maycock for relevant laboratory investigations (Courtesy of 

E. D. Wesley). 
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Fig. 6'2 The 400-ml MRC bottle, left, and the 12-oz medical flat 

bottle, right (Courtesy of E. D. Wesley). 

supplies of plasma by sending about 5500 litres of filtered 

plasma to the UK between August 1940 and February 1941. 

By the time the plasma had crossed the Atlantic, many of the 

batches were infected (Drew et al., 1941). 
Initially, the Cambridge drying plant handled serum 

which was supplied from the London blood depots in the 

form of group AB clotted blood. The serum was separated, 

filtered, dried and returned to the London depots for clinical 

trial. Before drying, the serum was wedge frozen in 12 oz 

medical flats in 200 ml quantities (Fig. 6.2). Distilled water 

for reconstitution of the dried serum was dispensed in MRC 

transfusion bottles so that the reconstituted serum could be 

transfused using the standard giving sets (Greaves, 1946). 

At first, drying was carried out in the pilot plant originally 

developed for anti-toxic animal sera (Fig. 6.3), but in 

December 1939 it was decided to increase the scale of pro-

duction. The so-called `final plant' came into operation in 

June 1940 and operated continuously until February 1943. 

The serum was separated at the London depots using group 

A and B in addition to group AB donations. The output 

to February 1943 is shown in Table 6-l. In addition, the 

Wellcome Foundation constructed a plant at Beckenham 

similar to that of the `final plant' (Greaves, 1946). 

The main demand for dried serum at this time was for the 

Armed Forces overseas, although civilian requirements inc-

reased following the bombing of British cities. In January 

1941 the Army Blood Transfusion Service decided to build 

their own drying plant at Chilton Polden in Somerset using 

funds donated to the war effort by the Needle Women of 

India. Captain E. C. G. Lanyon, RAMC, an experienced 

refrigeration engineer from J. & E. Hall Ltd, leading manu-

facturers of refrigeration plant, devised a method of using 

Fig. 6.3 Freeze Dryer, 1939, similar to that used by Greaves 

(Courtesy of the Royal Scottish Museum). 

MRC transfusion bottles for drying serum (Lanyon, 1941). 

The initial installation of two drying units gave a weekly 

output of 280 litres (700 bottles). The output was doubled 

following the installation of two further units. 

The insistence of the Army Blood Transfusion Service 

on drying serum in the more acceptable MRC transfusion 

bottles persuaded the MRC Unit at Cambridge to change to 

this bottle from the medical-flat (Fig. 6.2). Lanyon had intro-

Table 6.1 The distribution of freeze-dried serum from the `final' 

drying plant, Cambridge, in 12-oz medical flat bottles and MRC 

transfusion bottles* 

Destination To June 1941 June 1941—Feb_1943 
No, 12 oz/200 ml No. 400 ml 
medical-flats MRC bottles 

London Area 
Depots 5344 

Armed Services 13,386 13,760 

* modified from MRC Special Report Series, No, 258. 
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Table 6.2 The distribution of MRC transfusion bottles con-
taining 400 ml dried serum and plasma from the `large' drying 
plant. Cambridge from February 1943 to September 1945* 

Destination No. 400 ml 
MRC bottles 

Royal Navy 82,616 
Army 63,943 
London 62,032 
Newcastle 5483 
Leeds 14,461 
Nottingham 11,793 
Cambridge 10,832 
Cardiff 7959 
Birmingham 23,957 
Liverpool 14,147 
Manchester 7850 

Polish Red Cross 2016 
Miscellaneous 1553 
Reserve Store 10,058 

Total 318,700 

* Modified from MRC Special Report Series, No. 258. 

duced a method of shell freezing by rotating the MRC trans-
fusion bottle at an acute angle from the horizontal in a current 
of cold air at —20°C. Fast freezing by this method formed a 
smaller crystal structure in the frozen plasma and resulted in 
a more readily soluble product. However, Greaves found this 
technique unsuitable for routine work and introduced the 
high-speed vertical spin-freezing method which was simpler 
in operation (Greaves, 1941). 

By the early months of 1942, difficulties were encoun-
tered in the issues of liquid serum and plasma due to the 
development of haziness on storage referred to earlier. This 
resulted in considerable wastage and consequently there 
was an increased demand for dried products. The MRC, 
following a gift from the Wellcome Trustees of £20,000, 
constructed the `large' drying plant at Cambridge to meet 
the country-wide demands, estimated at 2500 bottles per 
week with a potential increase to double that quantity 
(Greaves, 1946). This plant began routine drying on 1 Feb-
ruary 1943 and was in operation until September 1945 
when it was closed. The output from 1943 to 1945 is given 
in Table 6.2. 

Meanwhile, developments were occurring at the Lister 
Institute which were to have a significant effect on the 
fractionation of plasma. In 1935, Arthur McFarlane, a 
graduate in medicine and physics at Glasgow University, 
joined the staff at the Lister Institute working in the Depart-
ment of Bacteriology. He had spent a year in Professor 
Svedberg's Institute at the University of Uppsala, Sweden, 
where he learned to analyse the sedimentation charac-

teristics of macromolecules, including plasma proteins, by 
ultracentrifugation. The Rockefeller Foundation provided a 
grant to the Lister Institute towards the cost of purchasing 
the Svedberg oil-turbine ultracentrifuge. This centrifuge was 
accommodated in the new Biophysics Building at Chelsea 
Bridge, together with Tiselius's apparatus for electrophoresis 
in which proteins and other charged macromolecules could 
be separated and observed analytically in a U-tube of unique 
design (Chick et al., 1971). 

These two basic instruments for examining the physico-
chemical properties of proteins were used initially for the 
study of micro-organisms. In 1937 Ralph Kekwick, having 
received a grant from the MRC, was appointed to the Bio-
physics Department at the Lister Institute and was joined in 
1938 by Basil Record. McFarlane, Kekwick and Record 
carried out investigations on freeze-drying of vaccinia virus, 
the physico-chemical nature of diphtheria antitoxin and the 
ultracentrifugal and electrophoretic analysis of normal and 
pathological sera (Kekwick, 1993). 

The scene was set for the major contribution these workers 
made in the fractionation of plasma. Dr (later Sir) Percival 
Hartley, head of the MRC Biological Standards Division, 
Hampstead, who had been closely involved with the estab-
lishment of the freeze-drying unit at Cambridge, discussed 
the development of the haze in stored plasma with McFarlane 
and Kekwick. It was found that this was due to the liberation 
of lipid from unstable lipoproteins (Francis ct al., 1944). 
Initially, McFarlane tried to remove these lipids by using ether 
in a Kossel—Kutscher extractor but an intractable foam 
developed. However, simply shaking with excess of ether, 
combined with freezing to-25°C followed by thawing, proved 
sufficient to remove the lipid in the ether layer. When citrated 
plasma was mixed with ether, fibrinogen was removed in 
addition to lipid leaving a supernatant that could be sterilized 
by filtration and remained clear on storage (McFarlane, 1942). 

Following the cooperation with Hartley, McFarlane 
became interested in freeze-drying human plasma under 
aseptic conditions. As there was no space to develop such a 
plant in the building at Chelsea Bridge, McFarIane and 
Kekwick moved to the London County Council Serum Insti-
tute at Carshalton, Surrey, in 1941. Record left the Institute 
to join, as a civilian, the Army Operational Research Group 
to work on an application of radar as a method of operating 
light anti-aircraft guns at night (L. Vallet, pers. comm.). 

At Carshalton, the freeze-drying plant was used to dry 
ether treated human plasma from the Sutton and Slough 
Blood Transfusion Depots. First, the ether was removed by 
directing streams of sterile air on to shallow pans containing 
the plasma. During 1942-3, 1000 litres of serum and 2500 
litres of plasma were processed. The products were success-
fully used by Drs Loutit and Vaughan.' 

'Lister Institute of Preventive Medicine, Report of the Governing 
Body, 1943. 
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The control of sterility was supervised by Margaret 
Mackay who had developed methods of bacteriological 
control of production at Greave's unit in Cambridge. She 
joined the Lister Institute as a member of the external MRC 
staff at Carshalton in 1942, where she continued this work 
and also contributed to processing methods. 

Plasma drying was discontinued at Carshalton in 1943 
and Kekwick and Mackay were recalled to the Lister Institute 
at Chelsea Bridge to establish a plasma filtration and drying 
unit, In 1944, this became the MRC unit for Research into 
Filtration of Blood Plasma and Serum for Transfusion and it 
was supervised by Margaret Mackay with Alan Drury, the 
Director of the Lister Institute (Kekwick, 1993). 

The filtration unit received plasma which had been 
treated with kaolin according to the method devised by 
Maizels (1944), Kaolin removed the fibrinogen and pro-
thrombin allowing the treated plasma to be sterilized by 
filtration in pools of 500-1000 donations. In the 1944 

Report of the Governing Body of die Lister Institute it is 
recorded that the Unit had successfully filtered the entire 
output of the London blood-transfusion depots prior to 
despatch of the filtered plasma to Cambridge for freeze-
drying. As a result of the high incidence of transfusion-trans-
mitted homologous serum jaundice, now known to be caused 
by the contamination of plasma with hepatitis B virus, the 
MRC decided in June 1945 that, in future, plasma would be 
processed from pools of only 10 donors and handled asepti-
cally without filtration (Medical Research in War, 1947). 
Kaolin treatment was abandoned. 

During 1944, the MRC received confidential reports from 
the USA describing Cohn's procedure for fractionating 
plasma using ethanol. This enabled a relatively pure albu-
min preparation to be fractionated from human plasma 
which could be concentrated and stored for long periods even 
in the tropics. Other useful fractions, i.e. gammaglobulin, 
thrombin and fibrinogen were also prepared by ethanol treat-
ment. Small quantities of these products were sent to the UK 
for clinical trial and the users reported favourably (Chick et 
al., 1971). 

The MRC's Blood Transfusion Research Committee, and 
in particular its Chairman, Alan Drury, decided that frac-
tionated plasma products should be made available in the 
UK. There was a need by the Armed Forces for supplies of 
fibrinogen with thrombin, useful as an adhesive when graft-
ing skin and suturing nerves and fibrin foam which was 
effective in controlling haemorrhage during cranial surgery. 

Basil Record was recalled to work on this project with 
Kekwick and Mackay. Unfortunately, the equipment needed 
for Cohn fractionation was not available in Britain and ether 
was more easily obtainable than alcohol which was needed 
for nitroglycerine production (Kekwick et al., 1946). Pre-
paration of these products fell to the Lister Institute because 
it was the only organization in the country with equipment 
available to monitor fractionation processes. 

Having shown that both fibrinogen and prothrombin 
could be precipitated from plasma with ether, an aseptically 
operated closed plant (essential with the use of ether) was 
designed to prepare fibrinogen (85% pure) and a prothrom-
bin concentrate (later converted to thrombin). These products 
were Seitz-filtered and freeze-dried. From them, fibrin foam 
was prepared. This remarkable development had taken less 
than 1 year (Kekwick, et al., 1946). 

In 1946, following the closure of the Army Blood Trans-
fusion Service Drying Plant at Chilton Polden, two of the 
drying units were presented on extended loan to the Lister 
Institute because, having been a gift to the RAMC, they could 
not be sold. They were installed at Chelsea Bridge by Basil 
Record and Arthur Jackson, a refrigeration engineer, who 
had worked with Captain Lanyon at Chilton PoIden. Arthur 
Jackson used this equipment to provide freeze-dried plasma 
for civilian use. The other two units were installed later at 
the Lister Institute's laboratories at Elstree (L. Vallet, pers. 
comm.). 

The MRC Filtration Unit was renamed the MRC Blood 
Products Research Unit in 1947. Additional steps were added 
to the ether method of fractionation of plasma to provide 
gammaglobulin (90-95% pure). Although ethanol-prepared 
gammaglobulin had been shown to be a safe and reliable 
agent for passive immunization of measles contacts, clinical 
trials were started at Colindale on the use of the ether extrac-
ted gammaglobulin. It was used first on a small group of 
children in day and residential nurseries (Cockburn et al., 
1950). It is interesting to note that Cockburn el al., 1951, 
reported seven cases of hepatitis, three fatal, in 10 child-
ren given serum or plasma prophylactically whereas with 
gammaglobulin there was only one mild case. This was 
the first report of the later well-established safety of intra-
muscularly administered immunoglobulin prepared by ether 
or alcohol extraction. 

Between 1948 and 1953, the production of plasma frac-
tions and freeze dried plasma continued as shown in Table 
6-3. A further extension of the ether fractionation method 
involving the addition of ethanol led, in 1950, to the recovery 
of a fraction rich in albumin which was heated at 60°C for 
10 h to prevent transmission of hepatitis. By 1952, this 
albumin preparation was available for clinical trials which 
were carried out by Dr N. H. Martin at St George's Hospital 
(Kekwick & Mackay, 1954). 

By 1950, it was recognized that the increasing demand 
for dried plasma and plasma fractions could no longer be 
met with the existing arrangements at the Lister Institute 
and that a separate Blood Products Laboratory (BPL) was 
required. The building with its equipment, financed by the 
MRC as agents for the Ministry ofHealth (MoH) was erected 
on a site leased from the Lister Institute at Elstree. Running 
costs, including staff salaries, were funded by the MoH 
through the MRC. However, BPL operated as a department of 
the Lister Institute which employed the staff (Vallet, 1993). 
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Table 6.3 Production data, 1948-1953, Blood Products Research Unit, Lister Institute 

Year Bottles 

Dried plasma Fibrinogen* Fibrin foam 

Ampoules 

Thrombin Gamma globulin 

1948 20,000 2400 5000 5000 
1949 2500 
1950 18,500 900 3300 3800 3700 
1952 29,854 
1953 28,610 

* Small bottles with screw caps which were replaced by ampoules. They should not be confused with MRC bottles 

Sir Alan Drury established the post of Superintendent 
of the Elstree laboratories and in 1949 invited Dr William 

'A. Maycock to take this appointment. Dr Maycock had 
been in command of a mobile transfusion unit in France in 
1940. After his return to England he joined Colonel (later 
Sir) Lionel Whitby at the Army Blood Transfusion Service, 
Southmead Hospital, Bristol. As Colonel, RAMC, he directed 
the Depot during its last year and joined the Lister Institute 
after the war (see Chapter 10), He was Consultant Adviser 
in blood transfusion to the Chief Medical Officer, MoH, 
and chaired the newly formed Regional Blood Transfusion 
Officers' Committee. He became Head of BPL and later its 
Director (Kekwick, 1981). 

BPL was designed, primarily, to house facilities for the 
production of freeze-dried ultra-violet light (UVL) irradiated 
large-pool plasma. Leon Vallet had been employed by the 
Lister Institute in 1949 to investigate the possible inactiva-
tion of the viral infectious agent which caused the trans-
mission of hepatitis using UVL irradiation. Routine produc-
tion of UVL irradiated Iarge-pool plasma commenced in 1950 
but, following trials, the failure of the technique became 

Fig. 6.4 The Blood Products Laboratory, 1954 (Courtesy of L. 
Vallet). 

evident. It was abandoned during the construction of BPL in 
favour of a return to freeze-dried I 0-donor small-pool plasma 
(L. Vallet, pers. comm.). 

The potential advantage of the use of plasma fractions 
was not appreciated at this time and accommodation for this 
development was added as an afterthought. In 1952, working 
with R. A. Kekwick and APV Company Ltd, Wandsworth 
Park, London, Vallet designed a stainless steel vessel for the 
large-scale ether fractionation of human plasma proteins. This 
was to allow for increased production of plasma fractions 
from the current weekly 10 litres of plasma to, at first, 60 
litres with provision for larger plasma volumes in the future 
(Vallet, 1993). 

By 1954 Vallet was in charge of production at the Lister 
Institute and he finally moved to Elstree to supervise the 
installation of eight plasma dryers and the new plant for 
fractionation. These were housed in a single-storey building 
(Fig. 6.4). 

At a meeting in March 1954 of the Regional Transfusion 
Directors (RTDs), formerly the Regional Blood Transfusion 
Officers, Dr Maycock asked for increased plasma supplies 
according to targets which he had set. By October 1955, only 
two Regional Transfusion Centres (RTCs) had reached their 
target due to difficulties in recruiting staff and providing 
facilities for the separation of plasma. 

In 1954 and 1955, the staff at BPL were engaged in 
commissioning the new laboratory. During this period of 
transition the supply of dried plasma was maintained but 
the production of plasma fractions declined. By the end of 
1955, the transfer of staff from the Lister Institute had been 
completed, but because of a combination of a deficiency in 
the plasma supply, difficulties with equipment and problems 
of scaling up the process from the pilot plant at the Lister 
Institute, the laboratory was not ready to work at full capacity. 
This situation was corrected during the next few years .2

2 Lister Institute of Preventive Medicine. Reports of the 
Governing Body 1955 and 1956. 
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Chapter 7: The drying and fractionation of plasma, 1955-1978 

FREEZE-DRIED PLASMA 

This product was in use from the 1950s to the 1970s. It was 
still being manufactured at the Blood Products Laboratory 
(BPL) in small quantities (10,000 x 400 ml bottles) in 1978. 
This was due to its preference under certain circumstances 
by the Armed Forces and in some bums units where it was 
claimed that treatment could be accomplished using a smaller 
total volume than when plasma protein fraction (PPF, a 
4.5% solution containing at Ieast 90% albumin) was used. 

Plasma for freeze-drying was aspirated from outdated 
lood donations at Regional Transfusion Centres (RTCs) and 

despatched to BPL in small pools (Fig. 7.1). In order largely 
to neutralize anti-A and anti-B, the 10-donor pool consisted 
of four group 0, four group A and two group B or group AB 
donations. The resulting approximately two litres of plasma 
was stored at +4°C in sterile Winchesters before despatch 
to BPL. 

Prior to drying, the first sterility test was performed at BPL 
on a sample of plasma from the Winchester. If the culture 
remained sterile the contents of the Winchester were dispensed 
in 400 ml quantities into usually four, but occasionally five 
transfusion bottles, initially the Medical Research Council 
(MRC) bottle and later the straight-sided neutral glass bottle. 
The residual plasma in the Winchester was cultured. The 
plasma was spun-frozen and stored at 25°C and if the second 
sterility test was satisfactory, freeze-drying took place. When 
this had been completed, the drying caps which allowed the 
escape of water vapour from the bottles were replaced with 
rubber closures and aluminium caps (Fig, 7.2). Finally, air 

Fig. 7.1 Aspirating plasma into a Winchester (Courtesy of 
J. F. Harrison). 
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was withdrawn from the bottles and replaced with `oxygen-
free' nitrogen (E. D. Wesley, pers. comm.). 

The maintenance of sterility at the RTCs was a major 
problem and a significant number of Winchesters held 
contaminated plasma detected on the first sterility test. As 
early as 19491 it was suggested that staff in RTCs carried 
out a minute overhaul of the syphoning technique, treat the 
floors of the plasma laboratory with spindle oil every 3 
months and consider installing ventilation with sterile air. It 
was noted that a suitable ventilator built to MRC speci-
fications was supplied by Air Control Installations Ltd, 
Ruislip, Middlesex. 

A total of eight drying plants were installed. Initially, 
technical difficulties with both vacuum and refrigeration 
systems made it difficult to maintain a dependable drying 
operation. Each drying chamber held 152 transfusion bottles 

° Minutes of meeting of Regional Transfusion Directors, 23/2/49. 

Fig. 7.2 Dried plasma in transfusion bottles_ The two bottles in 
the foreground are fitted with drying caps. Note that the dried 
plasma has retained its frozen shape (Courtesy of L. Vallet). 
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Fig. 7-3 Primary desiccator ready for unloading after a drying 
run. (Courtesy of L. Vallet). 

(Fig. 7.3) and with two loads each week there was a potential 
for drying almost 120,000 bottles per year. In practice the 

rerage yearly output totalled 90,000 bottles. This quantity 
was achieved during the 1960s and continued until 1973 
when the number declined with the increasing use of PPF 
(Table 7.1). 

Accommodation for work on plasma preparatory to 
freeze-drying was increased in 1962. This was achieved by 
moving bacteriology and enlarging the small-pool plasma 
laboratory. Also, the plasma drying plant was refitted with 
large capacity single-stage vacuum pumps and refrigerator 
compressors of more advanced design. These gave lower 
condenser temperatures and made it possible to shorten the 
plasma-drying time. To achieve this it was necessary to devise 
a method for regulation of both temperature and duration of 
the heating during the later stages of dryings 

PLASMA FRACTIONS 

It was noted at the end of the last chapter that the production 
of plasma fractions declined following the transfer of the 

Table 7-1 Issues of freeze-dried plasma 1973-1978 

Year No. containers 
400 ml freeze-dried plasma 

1973 91,527 
1974 68,640 
1975 8210 
1976 8724 
1977 16,746 
1978 13,893 

technology to Elstree in part due to the problems encoun-
tered in scaling up the fractionation process from the pilot 
plant. A major factor was the delay which resulted from the 
carry-over of ether from the final precipitates of the fractions, 
Being oil-soluble, ether contaminated the oil of the vacuum 
pumps and this had to be changed before the pumps could 
achieve an adequate degree of vacuum for drying to proceed. 
The addition of a liquid nitrogen trap to condense the ether 
improved matters, but, later, a new design of pump unaffected 
by ether became available, 

Also, it was necessary to improve the separation of protein 
precipitates in large-scale fractionation. Vallet achieved this 
by employing continuous flow centrifugation following 
resuspension of the precipitates without preliminary removal 
from the centrifuge bowl (L.Vallet, pers. comm.). 

Using the ether fractionation process for a period up 
to the early 1960s, fibrinogen, thrombin, gammaglobulin 
(immunoglobulin) and albumin were prepared. In 1956, the 
ether fractionation of anti-haemophilic factor (AHF) from 
the fibrinogen fraction was adapted to allow a medium-scale 
operation to proceed (Kekwick & Wolf, 1957). 

By 1963 it became evident that a much larger plant was 
required and planning commenced for a significant exten-
sion, Primarily the extension was to provide more normal 
immunoglobulin since there was an increasing demand for 
this product for the prevention of rubella during pregnancy. 
The steep rise in demand for AHF concentrates was not fore-
seen at the time and the plans had to be modified later to 
accommodate this. Later still, it was recognized that all 
plasma would have to be fractionated and that the freeze-dried 
small pool plasma would be replaced by albumin and PPF. 

Another major decision taken in I963 was to change from 
ether to ethanol fractionation. The explosion hazard with ether 
was an ever-present potential danger. The electrical equip-
ment had to be a `flameproof grade similar to that used in 
coal mines. Antistatic rubber was required for tubing and 
boots and antistatic cotton for laboratory coats. Anaesthesia 
was another hazard and more than one member of the staff 

z The Lister Institute of Preventive Medicine. Report of the 
Governing Body, 1963. 
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had to be assisted into the fresh air to recover. In particular, 

a near victim was a laboratory assistant, an old soldier, who 

had no sense ofsmell and delivered the ether to the laboratory 
from the outside `inflammable' store! (L. Vallet, pers. comm.) 

Also, to avoid unwanted contamination of the product, 
the grade of ether had to be free from stabilizers which are 
added to ether to prevent the formation of organic peroxides. 
Unfortunately, these peroxides which formed on storage 
inactivated factor VIII. This led to large quantities of ether 
being rejected and returned to the manufacturer. Vallet and 
David Wesley, a Nottingham graduate in pharmacy with 
industrial experience, carried out experiments on small-scale 

fractionation of plasma using ethanol. In September 1963, 
an experimental cold laboratory equipped to fractionate 
60-litre pools of plasma was commissioned? 

Plans for the new building were finalized in 1965, it was 
taken over in February 1972 and processing was commis-
sioned during the following months. It became possible to 
iepare plasma fractions by the end of that year which reached 

their planned levels by the end of 1973.° Unfortunately, a 
major defect in the floors of the sub-zero temperature labo-
ratory, first noted in 1973, proved to be extensive. This defect 
did not affect production in 1974, which was determined by 
the volume of plasma supplied from the RTCs. During the 
first half of 1976 the floors in this laboratory and the ad-

joining rooms had to be replaced, together with the insula-
tion of the —25°C cold rooms. This caused considerable 
disruption to production. However, when this corrective work 
was completed during the second half of 1976, batches of 
plasma of 1500 litres were successfully fractionated .5 By 
this means, much of the shortfall was recovered. Albumin 
was heated in ovens rather than water baths and a cost-
effective low-pressure distillation was used to remove etha-
nol. Also, in 1976, parts of the original building were adapted 
for the projected increase in AHF concentrate in accordance 
with the plans of the Department of Health and Social 
Security (DHSS).6 This conversion was completed early in 

1977. 
Following the opening of the extension in 1972/73, 

BPL operated three distinct fractionation plants: 

• coagulation fractions, using fresh frozen plasma for the 
preparation of factor VIII, factor IX and fibrinogen; 

• `large' fractions, using time-expired plasma, depleted 
plasma from the coagulation fractions and supernatants 
from specific antibody plasma fractionation to prepare 
normal immunoglobulin and PPF or albumin; 

• specific immunoglobulins, using high-titre antibody 
plasmas. 

It is pertinent to consider in more detail the production 
and use of these plasma fractions. 

Lister Institute of Preventive Medicine. Reports of the Governing 
Body,  1964, ^ l973, 1976, ' 1977. 

Coagulation fractions 

Anti-Haemophilic Factor (AHF, factor VIII) As early as 
1950, the MoH were informed that the medical and social 
needs of haemophilia patients were not being met adequately 
in the UK. At a meeting convened by the MoH it was 
suggested that certain measures should be taken to correct 
this deficiency. These included the compilation of a national 
register of haemophiliacs to determine the magnitude of the 
problem, the need for diagnostic criteria, the recognition of 
treatment centres, the involvement of almoners, schooling 
and employment and the education ofthe medical profession. 

Dr R, G. Macfarlane agreed to contact interested parties. 
Later in 1950, Dr Maycock suggested that haemophiliacs 
should carry cards stating their blood group and treatment 
centre. 

The treatment of haemophiliac haemorrhage at this time 
consisted of transfusion with freshly collected whole blood. 
It was known that the fibrinogen fraction precipitated by the 
ether treatment of plasma contained AHF. Studies were 
commenced at the Lister Institute to isolate this component 
and by 1954 small amounts were available (Kekwick & 
Wolf, 1957). Although clinical trials had not been carried 
out, the AHF was used at least on one occasion to treat a 
gravely ill patient (L. Vallet, pers. comm.). It was not until 
1956 that it was possible to obtain several batches of AHF 
from this source. It was shown to be successful in control-
ling bleeding during various surgical and dental operations 
on haemophiliac patients. In the 1957 Report of the Gover-
ning Body of the Lister Institute it was commented that "the 
preparation of large quantities of AHF presents many diffi-
culties and it is unlikely that more than very small amounts 
can be made available for some time to come." The MRC 
Haemophilia Committee, formed in 1954 to investigate 
haemophilia and its treatment, was given the responsibility 
for allocating available supplies of AHF. 

To supplement the supply, the MRC recommended that 
bovine (Maw and Son) and porcine (Crookes) AHF be 
made available to Haemophilia Centres. The supply was in-
adequate to meet demand and the cost was 10 d. per ampoule. 

Production of relatively small quantities of AHF was 
maintained during the next few years. The product was largely 
distributed to three hospitals; the Lewisham and Hammer-
smith Hospitals in London and the Radcliffe Infirmary in 
Oxford. By 1959, 75 haemophiliacs had been treated. Batch 
to batch variation of potency was a problem.' 

A clinical trial of AHF prepared by BPL was initiated in 
1960 by an MRC Working Party. The subjects chosen for 
the trial were haemophiliacs undergoing dental surgery. It 
was hoped to devise a scheme of dosage of AHF related to 
the clinical severity of the disease and the scope ofthe surgical 

' Lister Institute of Preventive Medicine. Reports of the 
Governing Body 1959 

0 1996 Blackwell Science Ltd, Transfusion Medicine, 6, Suppl. 1, 42-50 

NHBT0000028_0051 



i { 
2 

The drying and fractionation ofplasma 1955-1978 45 

intervention proposed. It was also hoped to investigate the 
reactions which occurred after the administration of certain 
batches of AHF.' 

However, there was a problem in the assay of AHF as 
none of the available methods was entirely satisfactory; the 
methods required haemophilic plasma which was difficult 
to obtain and the standard against which the AHF was assayed 
was normal human plasma, the AHF content of which varied 
from person to person and possibly within the same person 
at different times.' Although attempts were made to find 
batches of AHF which could be used as standards, the 
problem was not solved until the late 1970s. 

Investigations during 1964 revealed that human AHF 
was dependent upon pH, with greatest stability at pH 7.1--
7.2. Below pH 6.5 and above 7.5 the rate of loss of activity 
increased rapidly. Acid citrate dextrose (ACD), the standard 

.icoagulant in use at that time has a pH of 5.0 rising to 
about 6.8 on the addition of blood. Trisodium citrate anti-
coagulant, which has a pH of 7.5 to 7-6 tends to become 
more alkaline through loss of carbon dioxide following blood 
storage. Neither is optimal for obtaining plasma with as high 
a content of AHF as possible. 

In vitro experiments performed by Kekwick and Goldsmith 
on the stability of AHF and red-cell fragility on a phosphate-
buffered citrate anticoagulant solution (CPD) in which the 
pH was stabilized at 7.1 to 7.2 were encouraging .9 CPD later 
became the standard anticoagulant for blood collection. 

During 1967 a Haemophilia Centre was established at 
the Churchill Hospital, Oxford, in succession to the MRC 
Coagulation Research Laboratory. It comprised a clinical 
section, a coagulation research laboratory and a plasma frac-
tionation laboratory. Following discussions between the 
Ministry of Health, the MRC and the Board of Governors of 
the United Oxford Hospitals, the Lister Institute agreed to 
administer the Plasma Fractionation Laboratory (PFL) 
. ether with BPL because of the similarity of the work of 
the two organizations and the benefits which would accrue 
from their close association. The work of PFL was to be 
concerned with the separation and purification of coagula-
tion factors for clinical use.10 PFL became operational in 
mid-1968 with Dr Ethel Bidwell as Head of the laboratory. 

During the next few years there were significant develop-
ments with respect to the provision of therapeutic concen-
trates of factor VIII (a term now more commonly used than 
AHF). Preparations based on the method ofBlomback (1958) 
were manufactured at BPL and PFL between 1968 and 1972, 
but were poorly soluble and of low potency and specific acti-
vity. Establishment of the method of Newman etal. (1971) 
at PFL from 1970, and subsequently at BPL, allowed inter-
mediate and highly specific activity preparations to be made 
available. The improved solubility of these preparations made 

possible self-administration and home therapy. An im-
proved intermediate specific activity factor VIII concentrate 
became available at PFL and BPL laboratories during 1978. 
With higher potency (about 12 iu/m]), the product was suitable 
for injection by syringe. This product remained in use until 
1985 when it was replaced by a direct variant (coded 8Y) which 
incorporated terminal dry heating (T. J. Snape, pers. comm.). 
This product will be considered in more detail in Chapter 8. 

In 1969, Dr Drummond Ellis, who had worked with Cohn 
at Harvard and had established the Plasma Fractionation 
Centre in Edinburgh, joined BPL. He worked on the stability 
of AHF extracted from plasma with ethanol ni stead of ether 
and, significantly, with Ethel Bidwell investigated the sequen-
tial recovery of additional coagulation factors (i.e. fibrino-
gen and factor lX) from the supernatant following the cryo-
precipitation of factor VI1L" 

This significant discovery by Pool (1970) was a landmark 
in the preparation of factor VIII concentrates. Factor VIII 
prepared by the ether technique of Kekwick and Wolf or by 
the Blomback method depended on liquid plasma as the 
starting material. A practical advantage from the use of 
frozen instead of liquid plasma was that it was possible for 
all RTCs to contribute plasma for factor V1II production 
whereas the supply of liquid plasma could be obtained only 
from early blood-collection sessions at RTCs near to Elstree 
and Oxford. 

Also, once the extended plant had been completed at 
BPL, it was necessary to replace the small-pool liquid plasma 
in Winchesters. Consequently, 25-30 donations of plasma 
were aspirated into a 5-litre polythene pack, commonly 
known throughout the Transfusion Service as the 'Vallet' 
pack (Fig. 7.4). Two packs were frozen simultaneously to 
—25°C in a freezer manufactured by Grant from a prototype 
designed and built at BPL (Fig. 7.5). 

Its uniform rectangular shape when frozen allowed large 
quantities to be stored with great efficiency. It was intended 
for outdated plasma, which could be thawed easily by placing 
the packs on heated shelves and allowing the thawed plasma 
to drain into process vessels. The system could be adapted 
readily for the freezing of plasma within 18 h of collection 
in order to increase the yield of factor VIII following frac-
tionation. The collection of fresh plasma was facilitated by 
the use of plastic blood-collection packs which were generally 
in use by 1972. The cost of the plasma pack was 18p and the 
cardboard box for transportation was 3p. 

Factor VIII production in the early 1970s failed to meet 
the increasing clinical demand. Figure 7.6 shows that the 
principal product used to treat haemophilia was cryo-
precipitate prepared in RTCs. By 1973 commercial factor 
VIII concentrate was purchased by Regional Health Autho-
rities (RHAs) to supplement the BPL product. 

Lister Institute of Preventive Medicine. Report of the Governing " Lister Institute of Preventive Medicine. Report of the 
Body,' 1960, 1964, 10 1968. Governing Body 1970. 
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Fig. 7.4 Plasma pack for 25-3 0 donations frozen at —25°C. 
(Courtesy of L. Vallet) 

In December 1974, the Department of Health and Social 
Security (DHSS) proposed to increase factor VIII production 
with the intention of developing self-sufficiency in this product 
within 2-3 years. For this purpose, the cost of providing the 
necessary facilities could amount to £0.5 million with a recur-
ring expenditure of up to £1.0 to £1.5 million.12

During 1974, 11,678 litres of fresh plasma were sent to 
BPL from nine of the fourteen RTCs in England and Wales. 
Almost half this quantity was collected at the Oxford Centre. 
Plans were made to increase the total of fresh plasma sent 
to BPL to 49,500 litres from 275,000 donations of blood in 
1975. This target was achieved and resulted in a significant 
increase in the availability of factor VIII and, in 1977 and 
1978, there were further increases in production. It can be 
seen from Fig. 7.6, however, that demand had continued to 
escalate and increasing quantities of factor VIII were pur-
chased from commercial sources. Self-sufficiency had not 
been achieved. 

Factor IX During the 1970s, the development of factor IX 
production was undertaken at PFL, Oxford. In 1969 it was 

12 Letter from DHSS to Regional Administrators, December, 
1974. 

Fig. 7.5 Grant's freezer for the simultaneous freezing of two 
plasma packs (Courtesy of L. Vallet). 

found that a clinically useful factor IX could be obtained from 
the cryosupernatant after extraction of factor VIII. 11 The use 
of adsorption on DEAE cellulose Ied to the preparation of a 
more stable and highly purified factor IX preparation which 
was more concentrated than earlier preparations.14 Factor IX 
concentrates were, in practice, a mixture of coagulation 
factors II, IX and X (Dike et al., 1972). 

Lister Institute of Preventive Medicine. Reports of the Governing 
Body, 17 1969, 14 1970. 
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Fig. 7.6 Issues of factor VIII, 1969-1978. 
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By 1973, the production of factor IX complex at PFL 
was sufficient in quantity to treat all the cases of Christmas 
Disease (haemophilia B) in England and Wales and this self-

sufficiency was maintained for many years. 

Other coagulation factor products 

Factor VII Ross Dike and his colleagues at PFL (1977) 

prepared factor VII concentrate from the cryosupernatant, 

after removal of factors It, IX and X by adsorption on DEAE-
sepharose, By 1978, this product was being used to treat two 
patients congenitally deficient in factor VII, one on a regular 

basis and the other prior to tooth extraction. The DIJAE-
sepharose treatment did not affect the subsequent sequential 

, ctionation of immunoglobulin (IgG) and albumin. 

FactorXlll and .4 ntit hrom bin III concentrate Both of these 
products were developed at PFL, Oxford in 1978179. 

LARGE FRACTIONS 

Plasma protein fraction 

At a meeting of the Regional Transfusion Directors on 

28 October 1964, Dr Maycock informed those present that 
BPL proposed to prepare a stable plasma protein solution 
(later called plasma protein fraction, PPF) instead of dried 

small-pool plasma. Dried plasma carried the risk of trans-

mitting hepatitis and was tedious to prepare as it involved 

multiple sterility tests. PPF which could be rendered non-
icterogenic by heating at 60°C for 10 h was replacing dried 
plasma in many countries. It contained at least 90% albumin 
(see Chapter 8), no fibrinogen or gammaglobulin and little 

-)tassium. The colloid osmotic activity was equivalent to 
-,,at of dried plasma and its life, when stored at room tem-

perature, was 2-3 years. 
For nearly a decade, PPF was prepared only in pilot-scale 

quantities. A significant increase in production became 
possible with the commissioning of the new plant at BPL in 

1972173 and the quantities prepared increased during the mid-

1970s (Fig. 7.7). In addition to the 400 ml x 4.5%, a bottle 
containing 100 ml x 4.5% PPF was prepared from 1977. 
Dried salt-poor albumin was produced in 25-g quantities but 
was phased out in 1980. This had been replaced by a 100 nil 
x 20 g albumin solution in 1976. 

Normal immunoglobulin 

During 1956, the MRC set up a sub-committee to arrange 
for the collection of information on patients with hypo-
gammaglobulinaemia with a view to establish ing the authen-
ticity of reported cases and to organize a clinical trial of pro-
phylactic gammaglobulin. Kekwick and later Vallet under-

140 
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Fig. 7.7 Issues of PPF, 1973-1978. 

took to estimate electrophoretically, the gammaglobulin 
(now known as immunoglobulin) content of serum samples 

from suspected cases.'S 
This began a long association between BPL and the MRC 

Working Party on Hypogammaglobulinaemia. The clinical 

trial lasted 12 years and the normal immunoglobulin for 

the trial was prepared at BPL. Following the conclusion of 

the trial, BPL, in association with Assistant Secretary of the 

Working Party, were responsible for the calculation and 
preparation of the doses of immunoglobulin for affected 
patients. 

Once again, normal immunoglobulin could not be pro-
duced in sufficient quantities until the 1972 expansion. There-
after, production of the 250-mg and 750-mg doses increased 

significantly. The 15-ing dose for use with measles vaccine 
was introduced in 1976 (Fig. 7.8). 

Specific immunoglobulins 

Of all the immunoglobulins produced during this period, 
anti-D immunoglobulin proved to be the most exciting and, 
arguably, led to one of the most significant immunological 
developments during the 1960s. 

In 1964 BPL were invited to collaborate with Professor 

(later Sir) Cyril Clarke in the Department of Medicine at 
Liverpool University and Dermot Lehane at the Liverpool 

RTC to prepare anti-D immunoglobulin for clinical trials to 

assess its value in preventing haemolytic disease of the 

newborn. Results of the trials showed that if the immuno-
globulin was administered within 36-48 h of delivery, Rh-

positive cells from the infant were removed from the mater-

nal circulation and maternal Rh allo-immunization was 

prevented (Combined study, 1966). 
During the next few years a method for preparing anti-D 

immunoglobulin was developed at BPL (Maycock et a!,, 

15 Lister Institute of Preventive Medicine. Report of the 
Governing Body, 1957. 
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Fig. 7.8 Issues of normal immunoglobulin, 1973-1978. 

1970). Following the successful outcome of the trials in 
Liverpool and elsewhere, there was a demand nationwide 
for the product for use in the prevention of haemolytic disease 
of the newborn. However, the optimum dosage had not been 
determined in the early trials and the MRC Working Party 
on the use of anti-D immunoglobulin looked into this aspect. 

It was proposed that, initially, treatment should be given 
to Rh-negative primiparae and women with no living child-
ren who gave birth to ABO compatible Rh-positive children. 
It was calculated, based on births in 1964, that 24,000 women 
would require immunoglobulin annually. Based on I ml of a 
10 gl% solution, the dosage used until mid-1967, some 750 
litres of anti-D plasma or about 3000 donations would be 
required. 

The main source of this plasma was females who had 
been immunized as a result of Rh-incompatible pregnancy 
or transfusion. Deliberate immunization of Rh-negative male 
volunteers at this time was discouraged until the success of 
the therapy had been clearly established by observations in 
second pregnancies. The `boosting' of anti-D levels in post-
menopausal immunized women was considered to be justi-
f ed. The ABO compatible Rh-positive cells used were obtain-
ed from donors without a history of hepatitis, at least five of 
whose previous donations had been shown, by direct follow-
up of the recipients, not to have been associated with hepatitis. 
The use of plasmapheresis to increase the yield of plasma 
was considered.16

Later, in 1966, it was agreed that three RTCs, Newcastle, 
Sheffield, and Cardiff would undertake the `boosting' of 
already immunized men of any age and post-menopausal 
women. There should be expansion of plasmapheresis at 
Liverpool and Edgware in order to obtain wider experience 
of this procedure. Other RTCs would concentrate their efforts 
on collecting normal donations from immunized individuals 
with acceptable anti-D titres, i.e. greater than I in 8 at that 
time. The MoH undertook to investigate the provision of 
finance for the extra staff required. The problems of 
distribution and ethical aspects required consideration.'? 

The quantity of anti-D plasma sent to BPL from the RTCs 
gradually increased. However, the antibody content was 

generally disappointing. The discovery by Hughes-Jones and 
Stevenson (1968) of the radioisotope technique for assaying 
anti-D led to the use ofa dose of 200 µg anti-D. An additional 
criterion for treatment was introduced by the finding of fetal 
cells in 50 fields in the Kleihauer test.18

Incoming plasma still had to be expressed in albumin 
titres as the Hughes-Jones technique was not suitable for large 
numbers of assays at RTCs. Gradually the minimum accep-
table anti-D titre for plasma donations rose to 1 in 64 and 
then to 1 in I28 since by 1970 the fractionating capacity at 
BPL was reached and the only way to increase the number 
of treatment doses was to increase the potency of the in-
coming plasma.` Even this did not significantly increase the 
anti-D content of the plasma pools which, on average, con-
tained between 15 and 20 jig/nil of anti-D with an occasional 
pool exceeding 20 µg/ml. 

There was pressure on the DHSS to increase the categories 
of mothers who could be treated with anti-D immunoglobu-
lin.19 During the early 1970s, increasing numbers of male 
volunteers were immunized with D-positive cells and this 
helped to increase anti-D levels in plasma. However, clinical 
trials in 1972 carried out by the MRC Working Party on the 
use of anti-D immunoglobulin demonstrated that, in the great 
majority of fetal transplacental haemorrhages following 
delivery, a 100-µg dose was as effective as one of 200 µg, 
but a definite conclusion could not be reached until a com-
parison could be made of the incidence of sensitization in 
the next pregnancies (MRC Report, 1974). 

Adopting the 100 µg dose doubled the available quantity 
of anti-D immunoglobulin. Additionally a 50 µg dose was 
used for early terminations of pregnancy. During the late 
1960s approximately 20,000 to 30,000 doses of anti-D 
immunoglobulin were produced annually. By 1973 this had 
risen to almost 73,000 x 100-µg doses and a level of 60,000-
70,000 was maintained during the remainder of the decade. 
(Fig. 7.9). This quantity enabled self-sufficiency to be achie-
ved and maintained. 

Minutes ofineeting of Regional Transfusion Directors, 16 2216/66, 
1T22/10166, '6 02/10168,1'22/07170. 
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Fig. 7.9 Issues of anti-D immunoglobulin, 1973-1978. 
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Other specific immunoglobulins 
ik

Relatively small quantities of anti-tetanus and anti-HBs were 

produced (although there was a significant increase in the 

latter immunoglobulin from about 600 ampoules to 1400 

ampoules per year between 1974 to 1975). Anti chicken-

pox/varicella was prepared in increasing quantities during 

the 1970s. By far the greatest problem in the preparation of 

these specific immunoglobulins was the collection, by the 

RTCs, of convalescent plasma with adequate potency. The 

production of anti-rabies immunoglobulin from plasma from 

immunized individuals commenced in 1977. 
The end of an era at BPL was marked in 1978 because it 

coincided with the closure of the Lister Institute at Fistree 

and the retirement of the first Director, Dr W. d'A Maycock 

. 7.10). 
The authors are indebted to Mr Leon Vallet who became 

Deputy Director to Dr Maycock in 1954 for the following 

appreciation of BPL's first Director. 
"In 1954, we had moved into the new Blood Products 

Laboratory where he had fought hard to get a good standard 

of building in the times of post-war shortage. He had secured 

plastered walls rather than painted brick but the floors were 

plain granolithic. One of the first tasks was to have them 

treated to control the dust that came off them. 
"Every Wednesday he would be at the Ministry of Health. 

Though the name and location changed, it remained Wed-

nesday until his retirement, although latterly this work took 

up more of his time. During the rest of the week he would 

spend some ofhis time in his laboratory where he had a full-

time physiologist to assist him in his research on the metabolic 

fate of injected dextran. He went on to investigate immuno-

logical responses to dextran in collaboration with John 
Humphries who was working at the MRC laboratories at Mill 

'11. Those studies are well remembered by a few of us for 

.pie sore arms following injections. 
"Later, when Margaret Mackay joined us from Chelsea, 

they moved on to pharmacological studies on plasma pro-
teins, especially those associated with kinin activity. His 
laboratory assistant for all this period was a young Brian 
Cambridge who was to go on to show remarkable skill and 
ingenuity in many fields, notably when he took on the fickle, 

early assay methods for factor VIII, then going on to methods 
for testing for HBsAg which culminated in the BPL radio-
immune assay (Chapter 5). 

"For Bill Maycock, perhaps those were idyllic years 
following the diversity of problems which go with starting 
up a new laboratory in which there was novel equipment 
and considerable increase in scale of operations. Though 
many of the technical difficulties were not in his field he 
would quickly grasp their essentials and, more importantly, 

see their implications and help us in obtaining the best advice 

and course of action. Looking back we were rather disci-
plined unit in a military sense. I think the time in the RAMC 

had left its mark and many of our staff had been in one or 

other of the services, so perhaps this was not surprising. 

"By the time we were approaching the 1960s it was 

becoming clear that an appreciable increase in the scale of 
fractionation was required, primarily at the time to provide 

more immunoglobulin including a new requirement for 

maintenance doses for patients with hypogammaglobuli-

naemia. Before plans for that scale of increase were completed 

a decision was made to fractionate all our plasma intake and 
discontinue dried plasma so that it could be replaced by a 

heat-treated albumin fraction which would not transmit 

hepatitis. This proposal was finally approved by DHSS but, 

when it came to detailed planning for costing and placing 

of contracts, the MRC decided to discontinue its by then 
thoroughly established role as an agent for DHSS. At that 

time they had a major project of their own underway, the 

Clinical Research Centre at Northwick Park_ The outcome 

for us was that the (Lister) Institute was asked to act as an 

agent of the Department on BPL matters. 

Fig. 7.10 William d'Auveme Maycock, Kt, CBE, MVO, 
MD(McGill), FRCP, FRCPath. 1911-1987 (courtesy of M. 
Contreras) 
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"It was unfortunate that the last years before his retire-
ment were such demanding ones for BPL. By then the 
Medicines Inspectorate had us in its sights and we were due 
for their visits. As things turned out it was no great surprise 
that the old buildings would not qualify for a manufacturing 
licence; BPL was stretched to its limit as a Production Unit. 
Finally, the news came that the Lister Institute was closing 
its Elstree laboratories. This caused a mass of work con-
cerning the conditions for terminating our link with the 
Institute and the provision for the continuation of BPL with-
in the NHS. 

"Sir William d'A. Maycock retired, not in good health, 
at the age of 67 years on I October 1978 on the day of the 
management transfer of BPL, as a provisional arrangement, 
to the North West Thames Regional Health Authority." 

Bill Maycock died on 19 February 1987 at the age of 76. 
In his obituary in the Lancet on 4 April 1987, Professor P. L. 
Mollison commented "he was a wonderful ambassador for 
this country, invariably considerate and courteous, able to 
substantiate with detailed information any suggestions which 
he made; totally free from intrigue or plans for self-advance-
ment and always willing to take on work for others." 
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Chapter 8: The fractionation of plasma, 1979-1993 

In his final report in 1978, Dr Maycock commented that the 

estimates for factor Viii concentrates and albumin produc-

tion on which the 1965 plans were based had been inade-

quate.' In an attempt to remedy this situation, albeit partially, 

a `stop-gap' policy was introduced. This was conceived as a 

two-phase increase in production of factor VIII from 12 

million units each year to 24 million and of PPF and albumin 

from 135,000 x 400 ml bottles to 180,000. The aim was to 

achieve these targets in about 4 years_ `Stop-gap' was appro-

' by the Department of Health and Social Security (DHSS) 

au commenced in June 1978. 
Whilst, in general, targets were met in 1979, it can be 

seen from Fig. 8.1 that the demand for factor Vii! was more 

than double that produced by the NHS in the form of con-

centrate and cryoprecipitate. The difference was made up by 

the purchase of imported commercial product by Regional 

Health Authorities (RHAs). Both Dr Maycock and Dr 

Richard Lane, the Director-designate of the Blood Products 

Laboratory (BPL), appointed on 14 April 1977, pointed out 

that there was an urgent need to commence planning for the 

future provision of plasma products for England and Wales. 

They were faced with a dilemma. Upgrading the existing 

buildings to meet the projected requirements would take at 

least 5 years and continued production would be com-

promised. Also, the core buildings would be effectively 18 

years old. The time from concept, through detailed design, 

to building and commissioning of a new purpose-built fac-

tory would be longer still. However, some production could 

ritinue whilst building took place. 
There was little choice, as matters concerning the up-

grading of BPL were hastened by an adverse report on their 

quality assurance by the Medicines Inspectors following a 

visit in September 1979. The Director commented in his 

140 
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Fig. 8.1 Issues of factor VIII, 1979-1991 (— —total,---
commercial, —O—NHS, —0—plasma, —x— cryoprecipitate). 
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report, dated 1981, that there was little or no demarcation of 

laboratory, processing and aseptic areas. Because the design 

and constructional standards for the facility pre-dated Good 

Manufacturing Practice, there was not much scope for correc-

tive action.2
Nevertheless, a Medicines Act Remedial Programme 

(MARP 01) was implemented in 1981 and 1982 in an attempt 

to correct at least some of the deficiencies noted by the 

Medicines Inspectors. The principal remedial action was 

concerned with the production of coagulation factors and 

albumin. However, other capital projects were undertaken 

including improvements to the virology laboratory, to the 

microbiology department based in the Lister Institute bacte-

rial vaccines laboratory and the sterile suite. An additional 

freeze-drying machine was installed. 
From 1978, following the closure of the Lister Institute 

on the Elstree site, BPL and the Blood Group Reference Labo-

ratory (BGRL) were managed by the NW Thames RHA 

through a Joint Management Committee (JMC) with DHSS. 

The remedial work, detailed above, was regarded as a 

temporary solution only. The Policy Steering Group of the 

JMC, with advice from the Advisory Committee on the NBTS 

on plasma throughput, recommended the construction of a 

new BPL large enough to make England and Wales self-

sufficient in blood products. Self-sufficiency was based on 

an annual quantity of plasma of 400,000 to 450,000 kg in 

order to produce 2 iu factor V1II and 200 kg albumin per 

million of the population (Gunson, 1984). A second feature 

of the new BPL was that it should be capable of extracting 

all therapeutic products from plasma. 
On 1 December 1982, the DHSS created the Central Blood 

Laboratories Authority (CBLA). The CBLA, a Special Health 

Authority, was expected to provide effective management 

for the central laboratories and to maintain a strong working 

relationship with the Regional Transfusion Centres (RTCs). 

To recognize the role of BPL as a large-scale manufacturing 

plant, the membership of CBLA included, in addition to the 

Chairman, Mr David Smart, two persons with long experience 

in the pharmaceutical industry (Table 8.1). 

At this time the main tasks of BPL and PFL were defined 

thus: 

"(i) to prepare plasma fractions for therapeutic, diagnostic 

and other use in accordance with the requirements of 

'Report to the Advisory Sub-committee on Blood Products or 

the Central Committee of the NBTS, year ending March 1978. 
2 Blood Products Laboratory. A summary of performance since 

September 1979, Report by the Director, 1981. 
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Table 8.1 Inaugural members of the Central Blood Laboratories 
Authority. 

Chairman: Mr R. D. Smart* 

Members: Professor A. L. Bloom 
Dame Phyllis Friend 
Dr H. H. Gunson 
Dr E. L. Harris 
Mr A. S. Jerwood* 
Dr G. A. Stewart* 
Mr M. G. Storey 
Dr D. P. Thomas 

* Members with experience in the pharmaceutical industry. 

Good Manufacturing Practice and in the quantities that 
management shall from time to time determine; 

(ii) to undertake research and development in plasma protein 
fractionation and related fields, production technology 
and plant design; 

(iii) to undertake other activities, including collaboration 
with industry, as can in the Secretary of State's opinion 
conveniently be carried out in conjunction with the 
foregoing"' 

BGRL's tasks were defined at the same time and will be 
included in Chapter 9. 

During the 1980s there was considerable activity at BPL. 
The construction of a new building on a 'fast track' basis, 

' Annex to a letter from the Secretary of State for Social Services 
to Mr R.D. Smart, Chairman CBLA, 17 November 1982. 

Fig. 8.2 The new BPL, 1987. 

i.e. planning and building undertaken concurrently, had to 
be monitored closely whilst manufacturing plasma products 
in the old building. Other matters which had a major influence 
on these activities were the AIDS crisis, the introduction of 
charges for BPL products and the withdrawal of Crown 
Immunity in the National Health Service and Community 
Care Act (1990), which meant that both plant and products 
had to be licensed. 

Building commenced in April 1983, but was not comp-
leted as scheduled in 1986. However, it was sufficiently close 
to completion to arrange an official opening by HRH The 
Duchess of Gloucester at the end of April 1987 (Fig. 8.2). 
Commissioning of the new facility and transfer of processing 
from the old buildings were managed in overlapping phases. 
The manufacture of factor VIII was given priority and was 
transferred, commissioned and scaled up in a programme 
beginning in November 1987. Supernatant from factor VIII 
production was returned to the old plant for the recovery of 
albumin and immunoglobulin by ethanol fractionation. The 
latter process was transferred to the new factory in late 1988 
when commissioning problems had been overcome. Simul-
taneous operations in both buildings meant that at no stage 
was throughput interrupted; the cost was the delay in full 
commissioning of the new facility. 

Manufacturer's Ordinary and "Specials" Licences and a 
Wholesale Dealer's Licence were granted in January, March 
and July of 1991, respectively. Product licences for factor 
VIII (type 8Y), 4.5% and 20% human albumin solutions 
and normal intramuscular immunoglobulin were also 
granted in the first quarter of 1991. The manufacture of other 
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Fig. 8.3 BPL products, 1995. 

products continued by licences granted under transitional 
urangements pending reviews ofproduct licence submissions 

by the Medicines Control Agency (MCA). BPL now have a 

wide range of plasma products; of those shown in Fig. 8.3 

only anti-D immunoglobulin has a transitional licence. 
A new building for research and development (R&D) was 

completed in 1992 and was staffed by persons working at 
Elstree and PFL. The staff working at PFL had a distin-

guished record in R&D during the 1980s, as will be noted 
later. Dr Bidwell retired in 1981 and PFL continued under 
the direction of Dr Jim Smith until its closure in March 1992. 

Prior to 1990, RTCs had acted on behalf of the hospitals 
for receipt of BPLs products which were free of charge. In 

line with other changes in the NHS, from that date BPL was 
required to charge for its products. Initially, the majority of 
contracts were between BPL and RTCs (in effect RHAs). 
However, over a period of time the number of regional con-
tracts declined and BPL dealt directly with their customers. 
In order to carry out this work effectively, a commer-
cial department was created. BPL representatives travelled 

throughout England and Wales and attended national scien-

tific meetings to advertise its products. Only in this manner 

could BPL compete with commercial product sales. 
Mr R. W. (Ron) Wing succeeded Mr Smart as Chairman 

of CBLA on 1 December 1988. Mr Wing, like his pre-

decessor, had many years' experience in the pharmaceutical 

industry. He chaired CBLA until it was superceded by the 

National Blood Authority on 1 April 1993. The name Bio 

Products Laboratory replaced Blood Products Laboratory in 

1990. 
The first Chief Executive, Mr Bernard Crowley, was 

appointed in December 1987. He was succeeded on his 

retirement in 1992 by Mr Richard Walker. Dr Lane left BPL 

in 1993. 

THE PLASMA SUPPLY 

it is pertinent to consider how the RTCs responded to the 

commissioning of the new BPL by increasing the plasma 
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Fig. 8.4 The single, `wedge', plasma pack (Courtesy of 1. F 
Harrison). 

supply. Between 1979 and 1993, the product which deter-
mined the volume of plasma needed was factor Vlll. If 
demand could be satisfied for this product, sufficient super-

natant from cryoprecipitation was available for the prepara-

tion, in adequate quantities, of other coagulation factors, lgG 

and albumin. 
The plasma sent to BPL in 1979 was pooled into 5-litre 

acks as previously described (Chapter 7). At the RTC, the 

connecting line of individual transfer packs had to be opened 

so that plasma could be expressed into the pool. This cons-
tituted an open' system and was criticized by the Medicines 
Inspectorate as an undesirable procedure to be carried out 
in general laboratories. Measurement of total viable bac-
terial counts indicated that, for plasma at least, the risks 

were largely theoretical. However, concern remained that 

the cellular components might be compromised by such 
open processing. Another disadvantage of the 5-litre pack 

was that if plasma was pooled prior to completion of the 
microbiological assays, the finding of a positive donation 
meant that 25-30 donations were wasted. 

A working party of the Regional Transfusion Directors 
(RTDs) together with the Director of BPL conceived the 
idea of a dedicated plasma pack (Fig. 8.4). Plasma from the 
primary pack, after centrifugation to separate the red cells, 

could be expressed into the plasma pack in a `closed' system 
and, therefore, carried out without any special environmental 

conditions other than Good Manufacturing Practice, Baxter 
Corporation, now Baxter Healthcare, developed this single 
plasma pack (SPP), known throughout the Service as the 
`wedge' pack. It had to be frozen in an upright position in 

order that there was an air space at the top of the pack. Baxter 
designed a machine which sliced the top of the pack through 

the air space. The wedge shape of the pack allowed the frozen 
plasma to be expressed into a suitable container. 

The use of this pack commenced in 1981 and has con-
tinued, with several improvements in design, until the present 
day. It has maintained a high quality of plasma for frac-
tionation, particularly for coagulation factors and has shown 
itself to be well suited to large-scale operation. RTDs have 
criticized its lack of flexibility, because without an admini-

stration port, it could not be used for transfused products. 
A problem which BPL has had to contend with throughout 

its history is that it has never been in control of its plasma 
supply, with the exception of 1975 when the DHSS financed 
an increase. The only argument which could be used with 

the RTCs was persuasion. When the building of the new BPL 

started in 1983 it was estimated that RTCs needed to provide 
450 tonnes (450,000 litres) of fresh frozen plasma by 1986. 

It can be seen from Fig. 8.5 that this quantity was not reached 

until 1990. in the event, the provision of less than 300 tonnes 

during 1986 was not responsible for a failure to meet produc-

tion targets as the new factory was not fractionating effec-
tively until 1988. This delay allowed stocks of fresh frozen 
plasma to accumulate and in the year ending March 1989, 

470 tonnes of plasma were processed. 
A major development which allowed an increase in the 

plasma supply was the introduction, in 1983, of saline, 
adenine, glucose with mannitol (SAG-M) as an additive 

solution for concentrated red cells (Hagman et al., 1983). 

This system allowed the removal of 275-300 ml of plasma 

from each donation of whole blood compared with 180-

220 ml when Citrate Phosphate Dextrose anticoagulant was 

used alone. By 1989, 73% of the volume of plasma came 

from SAG-M donations; plasmapheresis accounted for 13% 

and it was surprising that 9% of the plasma input was still 

in 5-litre packs, largely, but not entirely from donations which 

had time-expired. 

1978 1979 1980 t981 1982 1989 1984 1995 1988 1987 1989 1989 1990 1991 1992 1993 

Year 

Fig. 8.5 The plasma supply, 1979-1992 ( 4 fresh frozen, 
—N— time expired). 
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COAGULATION FACTORS 

Factor VIII 

By I979, the use of fresh frozen plasma for the treatment 
of haemophilia had been superceded by the use of cryo-
precipitate prepared at RTCs and by purified factor VIII 
from BPL and imported commercial product. The advent of 
home therapy, and Iater prophylactic treatment, meant that 
purified factor VIII preparations were increasingly in demand. 
It can be seen from Fig. 8.1 that NHS factor VIII was avail-
able in smaller quantities than commercial concentrates 
except in 1984. 

During I984, steps had to be taken to eliminate the trans-
mission of human immunodeficiency virus (HIV). At that 
time the recommended method was to heat the factor VIII to 
--nder it safe. Although the BPL product was a concentrate, 

contained a significant proportion of contaminating pro-
teins and as a result could be defined as a product of inter-
mediate purity. A procedure had been developed at PFL 
(Oxford) for the inactivation of viruses in freeze-dried con-
centrates by heating finished product in vials at 80°C for 
72 h. Although the target was the inactivation of non-A, 
non-B hepatitis, the process was equally effective against 
HIV (Colvin et al., I988). In order to achieve sufficient virus 
kill, whilst leaving other product characteristics (active factor 
content, solubility, protein antigens) relatively unchanged, 
product formulation had to be tailored with terminal heating 
in mind (Smith, I988). This process change was success-
fully applied to factor VIII (type 8Y), factor IX (type 9A) 
and a range of special products, anti-thrombin III, factor VII, 
factor XI and factor XIII. 

Factor 8Y proved to be an excellent product and was used 
extensively for the treatment of haemophilia for 10 years. 
Clinical demand for products of even higher purity led to the 
aecision to licence commercial technology to offer customers 

:hoice. The new product, 'Replenate', was prepared in doses 
of 250 iu, 500 iu and 1000 iu and was virally inactivated by 
solvent detergent rather than dry-heating (Horowitz el al., 
I988). This product has the higher purity sought by some 
physicians, but unlike factor VIII (type 8Y), cannot be used 
for replacement therapy in the treatment of von Willebrand's 
disease. 

Factor IX 

Factor IX concentrate was manufactured at PFL (Oxford) 
in sufficient quantities for the needs of patients in England 
and Wales until I984. During that year the need to develop 
a product which could be heat treated, led to the purchase 
of commercial product. Also, the latter product filled the 
void in 1985 when there was a delay in issuing the PFL factor 
IX whilst steps were taken to ensure that the heat treatment 
had not Ied to increased thrombogenicity. During I986, 

approximately 27,000 vials of 600 iu (I6&2 million iu) of the 
new product, factor 9A, were issued. As usage had been in 
the order of I3.5 million iu, self-sufficiency had been 
regained.' 

BPL's factor IX concentrates were developed at PFL 
(Oxford) and were manufactured there until transfer to BPL 
in 1991. These preparations included two generations of 
products, types 9D and 9A (unheated and heated prothrom-
bin complexes) and a high-purity concentrate, type 9MC, 
now licensed as `Replinine'. 

Other Coagulation Factors 

The early factor IX preparations contained contaminating 
coagulation factors, e.g. factor VII, and were used to treat 
patients with these deficiencies. Later, small quantities of 
purified factors VII, XI, and XIII concentrates were manu-
factured, They were used to treat the few patients who 
suffered from these isolated deficiencies. In particular, there 
was interest in the USA for supplies of factor XI concentrate 
prepared by a variant of the anti-thrombin process. All four 
concentrates, factors VII, XI, XIII and anti-thrombin III 
include virus inactivation by terminal dry-heating. The factor 
VII and anti-thrombin III manufacturing processes retain the 
pasteurization step introduced during developmental work. 

BPL is one of the few fractionation centres to respond to 
requests by clinicians for orphan products such as those 
mentioned above in order that specific treatment can be given 
to rarely found coagulation factor deficiencies. 

LARGE FRACTIONS 

Plasma Protein Fraction (PPF) and albumin 

It will have been noted in Chapter 7 that 90% was adopted at 
BPL as the. Iower limit of albumin concentration in PPF, 
while for salt-poor albumin there was a statuary limit of 
95% [British Pharmacopoeia (BP), I973]. The Iimit for PPF 
of 'not less than 90% albumin by electrophoresis' appeared 
in the BP in 1980. 

The first European Pharmacopoeia) (EP) monograph 
was in I986 when a lower Iimit of 85% was stated. This, at 
the time, matched the Ievel in the product approved by the 
FDA in the USA. In order to minimize undesirable side-
effects, possibly caused by globulin contaminants, a deci-
sion was made to increase the concentration of albumin in 
the 4.5% product. By I986, it contained more than 95% 
albumin. Consequently, to anticipate the forthcoming mono-
graphs, the term PPF was discontinued and the product 
named albumin. 

' Returns from the Haemophilia Centre Directors, 1987. 
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The principal albumin products between 1979 and 1988 

were 400 mix 4.5% and 100 ml x 20%. it can be seen from 

Fig. 8.6 that issues of the 400 ml container increased between 

1982 and 1985. Thereafter they declined quite dramatically. 

The delay in transferring production to the new factory played 

apart in this reduction. It was affected also by a precautionary 

recall following reports of adverse effects in several patients 

undergoing therapeutic plasmapheresis with concomitant 

infusion of albumin at high rates in large volumes. This event 

and a fire in the old plant hastened its closure. 

Production of the 400m1 x 4.5% albumin was discon-

tinued in 1988. The first product prepared in the new plant 

was a 250 ml x 4.5%, followed in 1989 by the preferred 

500 ml X 4.5% (Fig. 8.6). 
Increasing quantities of the 100 ml x 20% were produced 

to satisfy demand. More than 90% of the albumin products 

;sed in England and Wales come from plasma fractionated 

at BPL. 

Normal immunoglobulin (IgG) 

There was a gradual but steady increase in issue 
of the 

250 mg dose of normal IgG between 1979 and 1992. This 

was due, probably, to increased travel and its use for prophy-

laxis against hepatitis A (Fig. 8.7). 

In contrast, issues of the 750 mg dose remained constant. 

During the 1980s there was increasing demand for an intra-

venous product. As early as 198213 BPL prepared a normal 

IgG for intravenous use, intended primarily for a clinical 

trial in patients suffering from hypogammaglobulinaemia, 

although it was used selectively for other patients. The 

product was an unmodified lgG preparation in which the 

level of aggregates, anti-complementary activity, pre-kalli-

krein activator and kallikrein were all very low. It was freeze-

dried in a solution containing 10 g/% added maltose (Lane 

etal., 1983). Unfortunately, each hypogammaglobulinaemic 

patient developed non-A, non-B, hepatitis and the product 

was withdrawn (Lane, 1983). 
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Fig. 8.7 Issues of normal immunoglobulin, 1979-1992 (-4--

250 mg, — — 750 mg, —x—Vigam 5 g, ---A--- Vigam 2-5 g) 

The safety of intramuscular IgG had been recognized for 

three decades (Cockburn et al., 1951). In order to process 

the intermediate product for the intravenous preparation, a 

minor modification of the post-fractionation procedure for 

the intramuscular product had to be made; this may have 

permitted virus to remain (Lane, 1983). 

A successful production of the intravenous IgG licensed 

by the Scottish Blood Transfusion Service (SNBTS) was 

achieved in 1988. However, progress was halted by a report 

of non-A, non-B, hepatitis transmission by the SNBTS 

product (Williams etal., 1988). 

Earlier, during 1986, a collaborative venture began with 

Kabi Pharmacia, Sweden. Arrangements were made to 

licence their technology for an intravenous IgG and to 

receive, initially, product manufactured by Kabi from BPL 

plasma. After initial difficulties in obtaining a suitable pro-

duct which would dissolve readily, the intravenous IgG, 

called `Vigam', became available for trial in 1992. Manu-

facture commenced at BPL in 1993. The original product 

was reformulated and renamed Vigam-S and was fully 

licensed in January 1996. 

SPECIFIC IMMUNOGLOBULINS 

Anti-D immunoglobulin 

Production of anti-D IgG during the early 1980s continued 

at the same rate as that for most of the 1970s. However, 

reduced supplies of plasma suitable for fractionation led to 

demand exceeding supply in 1987. The situation was correc-

ted by the central purchase of a commercial product. Efforts 

to increase the plasma supply were successful but it was not 

until 1990 that the situation improved significantly. The 

advent of antenatal prophylaxis for Rh haemolytic disease, 
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the reluctance to immunize male volunteers because of the 
potential danger of transmitting infection and the ageing 
population of alto-immunized female donors had made the 
supply of anti-D plasma difficult to maintain. In addition, 

there had been strong commercial competition with some 
customers preferring the increased anti-D content per dose 
in the commercial product. 

In the early 1980s experimental work indicated that it 

might be possible to produce a prophylactic human mono-

clonal anti-D to replace the existing polyclonal product for 

the prevention of haemolytic disease of the newborn. With 

this in mind, by 1987 the CBLA was funding work carried 
out by Professor Nevin Hughes-Jones in Cambridge and by 
Professor Ben Bradley in Bristol, In 1990, antibodies pro-

duce" y these research groups were used to show that human 
moi. .onal anti-Ds were effective in clearing D-positive red 
cells from the circulation of volunteers (Thompson et al,, 

1990). Subsequent work carried out at BPL, IBGRL and the 
Bristol Transfusion Centre has established that human mono-
clonal anti-Ds cause suppression of immunization to the D 
antigen in D-negative volunteers (Kumpel et a1.,1995). Multi-

centre trials are now underway and it is hoped that an effective 
therapeutic product can be developed. 

Other specific immunoglobulins 

Approximately 6-10 tonnes of plasma have been used an-
nually to prepare a variety of specific lgGs. From time to 
time during the 1980s, shortages occurred due to an insuffi-

cient supply of acceptable plasma from RTCs. The National 

Directorate liaised with senior staff at BPL to rationalize 

plasma collection for the preparation of specific IgGs. Targets 
were set and agreed with RTCs and, in general, between 1988 
and "193 the supply situation improved. 

BPL DIAGNOSTICS 

The activities of this Department of BPL will be considered 
in Chapter 9 on the International Blood Group Reference 
Laboratory. 

SELF-SUFFICIENCY 

When the clinical needs of individuals within a given popu-
lation are satisfied by human blood and medicinal products 
derived from blood and plasma from that population, taking 
into account the therapeutic regimens applied within it, then 
it is considered that self-sufficiency has been achieved.' 

Since 1976, there has been a commitment to provide an 
adequate supply of blood and plasma to ensure self-suffi-

3 Blood self-sufficiency in the European Community on the basis 
of voluntary, upaid donations, 12/11/92. 

ciency in blood and blood products for England and Wales. 
With respect to the provision of cellular products and fresh 
frozen plasma for clinical use this has been achieved, apart 
from an occasional import of red cells from SNBTS to correct 
a temporary shortage. 

It has been noted earlier that if adequate supplies of factor 
Viii are available to meet clinical demand, sufficient quan-
tities of other products can be made available by sequential 
fractionation of the cryo-supernatant. It can be seen in Figs 
7.6 and 8.1 that, since the purchase of commercial factor 
VIII began in 1973, it has contributed significantly to the 
total quantity of factor VIII used. Indeed until I989, the 
amount of commercial material exceeded that issued from 
BPL except in 1984. In 1990 and 1991 when BPL increased 
production and sales they contributed 80% and 70%, res-
pectively to the total annual consumption. 

In June 1989, in the framework of the single market, the 
Council of the European Communities unanimously adop-
ted Directive 89138IIEEC. This Directive extended the exis-

ting pharmaceutical legislation to include medicinal pro-

ducts derived from human blood or plasma and prepared by 
an industrial process. it did not apply to whole blood, plasma 
or blood cells of human origin. 

In addition to the introduction of measures to ensure 
maximum quality, safety and efficacy of these products, the 
Directive contained the aim, also, of promoting self-suffi-
ciency in human blood and human plasma in the European 
Community. 

Article 3, paragraph 4 of the Directive states: "Member 

States shall take the necessary measures to promote Com-
munity self-sufficiency in human blood and human plasma. 

For this purpose, they shall encourage the necessary measures 

to develop the production and use of products from human 

blood and human plasma coming from voluntary, unpaid 
donors. They shall notify the Commission of such measures." 

With respect to the collection of blood and plasma from 
voluntary, unpaid donors the NBTS complies with the defi-

nition agreed by the Committee of Experts in Blood Trans-
fusion and lmmunohaematology of the Council of Europe. 

This states that a donation is considered voluntary and unpaid 

if the person gives blood, plasma or cellular components of 

his/her own free will without receiving payment, either in 

the form of cash or in kind which could be considered a 

substitute for money. This would include time off work other 

than that for the donation and travel. Small tokens, refresh-

ments and reimbursement oftravel costs are compatible with 

unpaid donations. 
It will be noted that the statement on self-sufficiency in 

Directive 89/389/EEC was written in the imperative. As 

such it required a response from the UK Government. Self-
sufficiency was defined by the Chief Medical Officer, DoH 

as follows. 
"Since 1976, it has been government policy that the UK 

with its long tradition of voluntary blood donation should be 
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self-sufficient in blood products. This position is entirely 
consistent with the more recent decision of the EC to promote 
a policy of Community self-sufficiency based on voluntary 
blood donation. 

"At the same time, Ministers accord great importance to 
the principle of clinical freedom. When therefore a doctor 

.decides, in the light of available clinical information, that a 
particular product is indicated for a particular patient, we 
believe that the decision should be respected even if that 
product has to be imported from outside the EC. The principle 
of self-sufficiency, therefore, means that the supplies of 
domestically sourced blood products should be sufficient, 
both in range and quantity, to meet the needs of all patients 
whose clinicians prefer these to other available products."6

England and Wales are self-sufficient for the majority of 
plasma products. For a number of years, for reasons which 
are apparent from the contents of Chapters 7 and 8, demand 
for factor VIII was greater than could be met from the 
fractionation of domestically sourced plasma. Quite legi-
timate clinical demands for products which did not transmit 
HIV and for high-purity concentrates have had an effect on 
the supply of coagulation factors from BPL. Until recently, 
the lack of an intravenous IgG has led to imports of this 
product. It could be argued that the events which have taken 
place are within the definition of self-sufficiency by the Chief 
Medical Officer. 

6 Supply of blood products, The UK view, DH, I990. 
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Chapter 9: The International Blood Group Reference Laboratory 

The Blood Group Reference Laboratory (BGRL) was estab-
lished in 1946. The word `International' was added to its 
title in 1990 to recognize, rightly, the status this organiza-
tion had enjoyed for several decades. To simplify the text 
the term IBGRL will be used throughout. 

IBGRL was funded and managed, initially, by the MoH, 
•but soon the management was transferred to the MRC, 
an arrangement which continued until 1975. At first IBGRL 
occupied three rooms on the ground floor of the Lister 
Institute at Chelsea Bridge. Its terms of reference were: 

the supply of standard A, B, 0 and Rh blood-grouping 
sera; 

• the preparation and supply of the rarer type of sera for 
blood-grouping work; 

• the investigation of difficult serological cases; 
• cooperation with MRC's Blood Group Research Unit.' 

Independent research activities were undertaken, and 
IBGRL also played an important role in the teaching of blood 
group serology both in the UK and overseas. 

Dr Otto Hartman, Director of the Serodiagnostic Depart-
ment of the Stattens Institute for Fokehelse, Oslo, proposed 
to the Board of Councillors of the International Society of 
Haematology that IBGRL should be given the status of a 
Central Reference Laboratory for maintaining standards 
of blood-grouping sera and preferably recognized by the 
World Health Organisation (WHO). The proposal was sup-
ported by Dr W. d'A. Maycock in his capacity of Consultant 
Adviser in Blood Transfusion to the Chief Medical Officer, 
MoH and Professor (later Sir) Ashley Miles, a member of 

Biological Standards Committee of WHO. 
The ISH Board of Councillors approved this change in 

status on 21 August 1950. It is interesting to note that the 
Councillors, under the Chairmanship of Sir Lionel Whitby, 
included such internationally recognized workers in blood 
transfusion as W. Dameshek (USA, Vice-President), S. 
Haberman (USA, Secretary-General), E. Witebsky (USA) 
and Janet Vaughan (UK). WHO recognized IBGRL as a 
collaborating Centre for Reference and Research in Blood 
Grouping in 1952. This recognition placed an international 
dimension on the activities of IBGRL and their WHO status 
has remained until the present. The most recent renewal (for 
a period for 4 years) from I993 WHO gives the terms of 
reference as: 

to serve as a referral centre for investigation of blood 
grouping and cross-matching problems and for identi-

' Lister Institute of Preventive Medicine. Report to the Governing 
Body, 1947. 
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fication of blood-group antibodies; 
• to assay preparations of anti-D; 
• to organize and/or participate in studies for standardi-

zation of blood-grouping reagents; 
• to supply blood-grouping reagents to workers in develop-

ing countries, including training, advice and guidance on 
their use and standardization; 

• to maintain an International Panel of Rare Blood Types.2

After the MRC relinquished its managerial role in I975 
the administration of IBGRL was transferred to the Lister 
Institute until I978. Thereafter, IBGRL was managed by the 
NW Thames Regional Health Authority, together with the 
Blood Products Laboratory (BPL). 

The Central Blood Laboratories Authority (CBLA) was 
created to manage both BPL and IBGRL in December I982. 
The main tasks assigned to IBGRL were: 

• "to manufacture blood-grouping and related reagents for 
use in the NHS where such manufacture can be justified 
on cost or other grounds; 

• to carry out reference functions in respect of 
(i) the National External Quality Assessment scheme of 
blood-group serology; 
(ii) blood cells and related serology for clinical purposes; 
(iii) reagent evaluation on behalf of the DHSS or in 
collaboration with industry; 
(iv) World Health Organisation activity; 
(v) to undertake such other activities, including colla-
boration with industry, as can, in the Secretary of State's 
opinion, conveniently be carried out in conjunction with 
the foregoing."3

At the beginning of 1986 the production of blood-group-
ing reagents was transferred from IBGRL to BPL as this was 
now regarded more as an industrial process. A new division, 
BPL Diagnostics, was created (Scott, 1991). 

IBGRL's first Director was Dr Arthur Mourant (Fig. 9.1). 
He joined the staff of the North London Blood Supply Depot 
in 1944. It was here that he became interested in blood groups 
and in 1945 he joined Robert Race at the Galton Serum Labo-
ratory and discovered the antibody to the e antigen of the 
Rhesus system (Mourant, 1945). In 1946 both Race and 
Mourant moved to the Lister Institute of Preventive Medicine; 
Race became Director of the MRC's Blood Group Research 
Unit, and Mourant Director of IBGRL (Anstee, I995). 

2 Letter from Director-General, WHO, to Secretary of State for 
Health, 1/7193. Annex to a letter from Secretary of State for 
Social Services to Mr R. D. Smart, Chairman, CBLA, 17/11182. 
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Fig. 9.1 Dr Arthur Mourant FRS, 1904-1994 (Courtesy of 
D. J. Anstee). 

Arthur Mourant was responsible for the early international 
recognition achieved by IBGRL and was a distinguished 

research worker into the distribution of the human blood 

groups worldwide (Mourant, 1954; Mourant, et al., 1976). 

He resigned from IBGRL in June 1965 to become the Director 

of the MRC's Serological Population Genetics Laboratory 

at St Bartholomew's Hospital, a post which he held until his 

retirement in 1976. He died in 1994, aged 90 years. 

He was succeeded as Director by Dr Kenneth Goldsmith 

whose interest was in the detection of platelet and leucocyte 

antigens and antibodies. From his research in this field a 

routine reference service has been developed. During his 

directorship, MRC requested IBGRL to act as the WHO 

Collaborating Centre for anti-D quantitation, a function 

previously carried out by Professor Nevin Hughes-Jones 

at St Mary's Hospital, London (Scott, 1991). Following 

Kenneth Goldsmith's untimely death in July 1975, Dr Carolyn 

Giles, a senior scientist at IBGRL, became Acting Director 

until the appointment of Dr A. M. (Sandy) Holbum as Director 
on 1 February 1978. He will be remembered for the develop-
ment of proficiency testing in blood-group serology and the 

introduction of the National External Quality Assessment 

Scheme (NEQAS) in Blood Group Serology (Holbum and 
Prior, 1987), which will be reviewed later in the chapter. Dr 

George Bird was Director of IBGRL in 1986 following his 
retirement as Director of the West Midlands RTC. 

The present Director, appointed in 1987, is Dr David 

Anstee. He has had a long experience in research on blood-
group antigens on the red-cell surface at the molecular level. 

He has been able to bring this expertise to IBGRL and, with 

the transfer of reagent production to BPL, has expanded both 
the reference and research functions. 

In February 1964, IBGRL moved out of the main build-
ing of the Lister Institute into purpose-built accommodation 
on the `tennis court' north of the Biophysics Department. 
This was officially opened on 7 May I964 by Lord Newton, 
Joint Parliamentary Secretary for Health. Plans to extend this 
building were put forward in 1969 but were not implemented. 

After consideration of various options for providing 
more space for IBGRL, including building on the Elstree 
site, accommodation was found, in 1982, on two floors of 
the Harkness Building at the Radcliffe Infirmary, Oxford. 
Following the reorganization in 1986 both IBGRL and 
BPL(D) occupied this site. 

In January 1990, the Laboratory was transferred to re-
furbished accommodation at the SW Regional Transfusion 
Centre, Bristol. BPL(D) moved to Elstrce into laboratories 
vacated following occupation of the new processing factory. 

FUNCTIONS OF IBGRL 

Supply of blood-grouping and serological reagents 

IBGRL, like BPL, never had control of supplies of raw 

material. Dr Mourant, and his successors, complained on 
several occasions that supplies of anti-A, anti-B and anti-

Rh(D) were inadequate to meet IBGRL's requirements. 
Originally, it was planned that IBGRL would process and 

supply blood-grouping reagents for the NBTS. However, the 

majority of RTCs prepared their own reagents and, in some 

instances, supplied the hospitals within their region. Only 
surplus antisera were sent to IBGRL. 

During 1947, IBGRL examined 8700 tubes and 3500 

bottles of serum for suitability for blood-grouping serum 

and 75 litres were issued. Over 1000 serum specimens were 

tested for anti-Rh(D) and supplies of anti-D and other 

special grouping sera were obtained from human donors and 

from immunized rabbits. One litre of anti-D serum was 
distributed 

During the next decade, however, it was possible to 

increase supplies of grouping serum and a national reserve 

was created in case of an emergency. This was dispersed for 

storage at various RTCs. By 1962, Dr Mourant was able to 

announce that there was no shortage of anti-A and anti-B.3

Most of the commoner Rh antisera were being prepared and 

issued by RTCs. IBGRL was supplying certain research 

workers in London, the Armed Forces and British territories 

overseas. It was agreed that sera containing antibodies of 

rare blood types should be sent to IBGRL so that a central 

registry could be compiled and they could be distributed to 

best advantage. 

Lister Institute of Preventive Medicine. Report to the 
Governing Body, 1948.  Minutes of meeting of Regional 
Transfusion Directors, 2812162. 
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Table 9-1 Issues of human ABO blood grouping sera from 
IBGRL 

Year Volume issued (litres) 

1947 75 
1958 306 
1968 806 
1972 1000 
1975 1I00 
1978 1100 
1983 1100 
1986 750 
1987 280 
1988 140 
1989 3.5 

For a number of years, IBGRL assisted laboratories over-
seas to carry out serological investigations by providing an 
initial supply of reagents and by blood typing their staff so 
that test cells could be made available. This work was made 
easier after 1962 when, through the initiative of WHO, 
national blood-group reference Iaboratories were desig-
nated in a number of countries.6 ln 1969, IBGRL launched a 
scheme, on behalf of WHO, for the international exchange 
of grouping reagents. The scheme met with initial success 
with sera being exchanged between laboratories in Europe, 
USA and Australia; it was also of benefit to serologists in 
developing countries? 

IBGRL was committed to the production of anti-human 
globulin (AHG) reagents. These were obtained largely from 
rabbits, although later goats were used. The rabbit house 
was built in close proximity to the Westminster City Council's 
Refuse Department. Coccidiosis and other infections were 
ontracted by the rabbits and valuable stock was lost. 

,.(. L. G. Goldsmith, unpubl. observ.). In 1969 the MRC 
agreed to build a new rabbit house and an animal laboratory 
with a sterile area. As with blood-grouping reagents, RTCs 
manufactured their own AHG reagents and supplied hos-
pitals in their regions. However, difficulties in producing 
high-quality AUG reagents with activity for both anti-IgG 
and anti-non-gammaglobulin (now known to be anti-comple-
ment) caused a number of hospitals to purchase commercial 
reagents. Use of IBGRL's polyspecific reagent increased 
from 4% in 1980 to almost 30% in 1983,  an important factor 
being the introduction of a coloured reagent. Monospecific 
AHG reagents were added to the range of products following 
the move to Oxford. 

Issues of ABO grouping sera continued to increase until 
the 1970s when they remained relatively constant during the 
next decade (Table 9.1). The volume of 1100 ml per year 

Lister Institute of Preventive Medicine. Reports to the Gover-
ning Body, 6 1962, '1969. 

represents approximately 80% of the quantity required by 
the hospitals. In contrast, Iess than 200 litres of anti-D were 
issued in 1983; the major product being an ̀ albumin' anti-D 
which had the disadvantage that its performance may be 
affected by the albumin preparation which was essential for 
the reaction (Jones etal., 1969). There was competition with 
commercial suppliers who introduced a `rapid' reagent; 
IBGRL began to produce a similar reagent but was depen-
dent on adequate supplies of potent anti-D plasma from 
RTCs. Both these reagents required a control as false-positive 
results were not uncommon. 

By I983, monoclonal reagents were being prepared. The 
use of monoclonal anti-D and anti-B during the next 4 years 
led to the replacement of the human-based reagents. 

BPL DIAGNOSTICS 

This Division of BPL was created at a watershed in the 
supply of blood-grouping and other serological reagents. 
The development of monoclonal reagents which had to be 
purchased could only be supplied to RTCs and hospitals by 
charging for them. This placed BPL in direct competition 
with commercial organizations whose resources were greater. 

As part of their research and development activities, 
IBGRL commissioned the development of several mono-
clonal antibodies. These included anti-Ds with Professor 
Hughes-Jones at Babraham, Cambridge, Dr Melamed at the 
NE London Polytechnic and Dr Bradley at UK Transplant, 
Bristol. A unit for bulk production of monoclonal blood-
typing reagents was established at SW Regional RTC in 
conjunction with Bristol Polytechnic for the production of 
anti-A and anti-B monoclonal antibodies in 50-litre volumes. 
CBLA funded several external posts and IBGRL contri-
buted significantly to the total quantity of blood-grouping 
reagents (Fig. 9.2). 

This work was continued at BPL(D) where a monoclonal 
production unit was commissioned in I990. The 75-litre 
fermenter was used to produce IgM anti-D and anti-A. By 

onat AH G 
7% 

Reagent Red Cells 
and Minor Reagents 

34% 

Fig. 9.2 BPL diagnostic sales, 1992, % volume based on IBGRL 
R&D. 
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this time, as a result of the development work at IBGRL, the 
CBLA owned ii cell lines, one 1gM anti-D, three IgG anti-
Ds, two anti-As, two anti-C3Ds (developed from the highly 
successful BRIC-8 line) one anti-B, an anti-M and an anti-N 
Licences were granted to Biotest and Celltech for certain cell 
lines. In addition to the above, an anti-IgG AHG reagent was 
developed in rabbits in conjunction with IBGRL to replace 
the sheep reagent. 

Unfortunately, in 1992, price competition was strong and 
a number of products did not meet customer requirements 
as new technologies were being developed by industry. The 
NBA was faced with a decision on how best to ensure the 
future of BPL(D) as there was evidence that its existence 
held down the price of certain commercial products. BPL(D) 
has continued to manufacture reagents and no doubt this 
policy will continue as long as this situation exists. 

Preparation of international and national standards 

International Standards were established and distributed by 
WHO; the distribution of national standards was the respon-
sibility of the national biological standards laboratory. In 
the UK this was located at the National Institute for Medical 
Research, Mill Hill. This is now known as the National 
Institute for Biological Standards and Control (NIBSC) and 
is based at Potter's Bar. 

In 1950, IBGRL, with the cooperation of RTCs who 
supplied the sera, developed international standards for anti-
A and anti-B National standards for anti-C, anti-D and anti-
E were prepared and in 1965 an international standard 
(incomplete) anti-D serum was developed by IBGRL and 
accepted by WHO. A case had been made out for the need to 
use units rather than the notoriously inaccurate titres. The 
WHO anti-D standard was expressed as units which were 
determined as the reciprocal of the median titre of the pool 
if anti-D sera contributing to the standard (Goldsmith et al., 
1967). Later its potency was determined in µg/ml by radio-
immune assay (Hughes-Jones & Stevenson, 1968). 

More recently, Dr Marion Scott has been involved in 
developing certified reference materials for anti-A, anti-B 
and anti-D for the European Union. These reagents will be 
classified under Annex 2 of the EC in vitro Medical Devices 
Directive for implementation in 1997. This work has been 
undertaken under the aegis of a joint working party of the 
International Society of Blood Transfusion and International 
Council for Standardization in Haematology (ISBT/ICSH) 
on the Standardization of Blood-Grouping Reagents. It is 
important that uniform standards are applied in Europe for 
the regulation of grouping sera. 

National and international panels of donors of rare types 

The creation of a national panel of donors of rare blood 
types was suggested by Dr Mourant to the RTDs at their 

meeting on 6 December I950. It was agreed that the panel of 
donors would be maintained by IBGRL and lists provided 
for RTCs. The objective of this panel was to provide donors 
for patients with multiple antibodies or for those with a 
requirement for an uncommon blood type, e.g. R2R2, R'R', 
R"R". This panel exists today and has been updated regularly. 

In 1965, ISBT invited Dr Mourant to present a paper on 
the establishment of an international panel of blood donors 
of rare types (Mourant, 1965). In I966, the Society estab-
lished an Advisory Committee for the International Panel of 
Donors ofRare Types, chaired by Dr Mourant. It was agreed 
that IBGRL would act as the central reference Iaboratory. 

The scheme was based on the British National Donor Panel 
with the donors divided into two classes; firstly, those persons 
whose red cells lacked antigens to a range of blood-group 
antibodies commonly encountered and whose blood could 
be used for patients whose serum contained multiple anti-
bodies. It was suggested that each participating country should 
build up a Iist of 20—I00 such persons; they should be group 
O and mainly K-negative, Fy'-negative and Jk'-negative. 

The second class would be those donors known to lack 
single very common antigens. These would include Ss nega-
tive, the ̀ Bombay' type, p, Rh ̀ deletions', Lu(a+b-), Lu(a-b-) 
kk, Kpb negative, Vel-negative, Lan-negative, Ye-negative, 
Sm-negative and I negative.' It was stressed that before using 
the panel, every effort should be made to locate a donor 
nationally. 

The first donor list was issued in March 1968 and 
contained nearly 300 donors. Copies were issued to all WHO 
National Blood Group Reference Laboratories and to others 
who had assisted in establishing the panel. Regular up-
dating occurred and by 1985 over 1500 donors were listed. 
This was the first panel to be compiled on a computer, but 
paper copies were sent to 110 centres throughout the world. 

Initially the Director of IBGRL liaised with the centre 
which had listed the donor to obtain blood for the patient. 
The 1985 panel contained a list of contributors so that those 
wishing to obtain blood could contact the appropriate centre 
directly. Whilst this procedure saved time, it had the dis-
advantage that IBGRL were unable to monitor demand or 
assess usefulness of the panel (Poole, I990). 

At the present time all contributing centres have instruc-
tions for modem access to the panel, although the most 
popular route is still by fax or telephone. Security is estab-
lished by releasing the modem telephone number only to 
contributing centres, together with the allocation of a uni-
que code and password. The names of donors are not avai-
lable; they are identified only by an identification number, 
and/or an IBGRL code number and their contributing centre. 
Back-up tapes are stored in several different places (J. Poole, 
pers. comm.). 

'Minutes of the ISBT Advisory Committee for the International 
Panel of Donors of Rare Types, 9 February 1996. 
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In 1988, ISBT established a Working Party for Rare 

Donors. This has been chaired by Ms Delores Mallory, 

American Red Cross Blood Services National Headquarters 

until 1995 when she was succeeded by Dr Graeme Woodfield, 

Auckland Hospital, New Zealand. This Working Party has 

established guidelines for the transportation of donations of 

rare blood and has developed a formal liaison with IBGRL. 

Reference activities 

For a number of years the reference work carried out by 

IBGRL related to the serological investigations of antibodies 

referred from the RTCs in the UK and, increasingly, from 

laboratories overseas. These investigations led to the dis-

co^nry of hitherto unrecognized antibodies. 

ollowing the appointment of Dr Anstee as Director and 

the transfer of reagent production to BPL(D) the reference 

activities were organized in five sections, viz: 

(i) Serological reference —Miss J. Poole. The number 

of samples referred was in the order of 650-700 per year and 

this has remained reasonably constant since 1985 with 30-

50% of specimens referred from overseas, largely from Asia. 

(ii) Biochemical reference — Dr Marion Reid (now Dr 

May-Jean King). Initially, this section was established to 

apply immunochemical and biochemical techniques to the 

characterization of blood-group antigens and antibodies. This 

was followed by application of the polymerase chain reaction 

(PCR) to study blood group antigen polymorphism on glyco-

phorin C. Analysis of the membrane proteins in the red cells 

was introduced in 1990. The requests for membrane analysis 

fall into one of five categories (King, 1994): 

• differential diagnosis for a haemolysing condition; 

• identification of the cause of mild, chronic haemolytic 

anaemia; 
• preparation for neonatal management of a second new-

born when the first has been transfusion dependent for 

the first few months for a haemolytic anaemia of unknown 

cause; 
• confirmation of clinical diagnosis for hereditary sphero-

cytosis, hereditary elliptocytosis or hereditary pyropoi-

kilocytosis where defects in cytoskeletal proteins or 

spectrin may occur (Palek & Sakr, 1992); 

• determination of the underlying genetic defects when 

the clinical presentation is not fully compatible with the 

primary disease. 

Membrane analysis has increased more than 3-fold between 

1991 and 1994 and now accounts for 92% of the samples 

received by the biochemical reference section. Approximately 

50% of samples are from children under 10 years. 

(iii) Platelet and granulocyte reference service — Dr 

Marion Reid (now Dr Geoff Lucas). This section is now 

well established. Antibodies are detected by chemilumi-

nescence which measures their functional activity. Several 

national and international trials have been organized to assess 

the performance of different methods for detecting platelet 

and granulocyte antibodies (M. L. Scott, pers. comm.). 

(iv) Quantitative immunohaematology — Mr Barry 

Dawes. As a WHO collaborating centre, IBGRL is requested 

to assay anti-D from samples submitted from international 

sources together with assays on behalf of UK Laboratories 

and BPL. 
(v) Product development — Dr Marion Scott. Several 

projects have been investigated during the past few years, 

e.g. formulation for the freeze-dried international reference 

preparation of papain and bromelin in collaboration with 

Dr Douglas Voak (Cambridge) under the aegis of ISBT/ 

ICSH Enzyme Working Party (Scott et al., 1994), solid and 

liquid-phase microplate technology and monoclonal anti-

body development. 
An additional reference service, which was introduced in 

1994, was the phenotyping of fetal cells for platelet and red-

cell antigens implicated in alloimmune thrombocytopenia 

and haemolytic disease of the newborn. The typing for the 

platelet antigens HPA-1-2-3 is performed by using restric-

tion enzymes to digest PCR-amplified foetal DNA obtained 

from amniotic fluid (Simsek et al., 1993). Red-cell antigens 

for which genotyping is available, again from amniotic fluid, 

include Rh(D), Kell and Duffy. PCR is used to amplify exon 

10 of the D gene, backed up by the simultaneous amplifi-

cation of a region of intron 4, also unique to D-positive indi-

viduals (Simsek et al., 1994). Kell and Duffy genotyping is 

performed by analysis of PCR-amplified fetal DNA after 

digestion by restriction enzymes (Lee et al., 1994; Mallinson 

et al., 1994). 

National External Quality Assurance Scheme (NEQAS) in 

blood-group serology 

Quality assessment schemes in biochemistry and haema-

tology have been in existence since the 1960s. The first sug-

gestion that a scheme should be introduced in blood-group 

serology was made in March 1973 by a Working Party of 

the British Committee for Standards in Haematology. 

A pilot study was organized by Dr Goldsmith in 1973 in 

which seven RTCs agreed to take part. The sera used in the 

trial had been prepared locally and sent to IBGRL for verifi-

cation of antibody content prior to issue to the hospitals.' 

There were a large number of variables, not the least being 

that each region issued different sera. It was agreed that a 

second trial would take place organized by IBGRL and a 

Working Group was asked to consider the elimination of as 

many variables as possible.1° Their proposals were sent to the 

DHSS Laboratory Development Advisory Group (LDAG) 

Minutes of meetings of Regional Transfusion Directors,' 2619/73, 

°°28111173. 
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who were considering proficiency testing in a number of 
specialities. 

Regional schemes were eventually established with sera 
from IBGRL distributed by RTCs. Additionally, proficiency 
testing of RTCs was carried out by IBGRL. This arrangement 
persisted until 1978 when Dr HoIburn introduced a national 
scheme organized by IBGRL, although RTCs were still invol-
ved in the assessment of results (Holburn & Prior, I987). 

As early as 1975, DHSS had established professional 
national advisory panels for monitoring NEQAS and for con-
tacting persistently poor performers. The Advisory Panel in 
Haematology was nominated to handle NEQAS in Blood 
Group Serology. Satisfactory arrangements were negotiated 
for representation of RTDs and the scheme organizer, the 
Director of IBGRL. 

Following the resignation of Dr Holbum, the DHSS 
decided that the organization of NEQAS should be indepen-
dent of reagent production, Dr Ian Fraser, RTD, Bristol RTC, 
became the scheme organizer and the preparation of the 
serological exercises was transferred to Dr Peter Phillips, 
NIBSC, in October 1987. 

Teaching 

On innumerable occasions, IBGRL have entertained workers 
from the UK, Europe and beyond for informal training pro-

grammes. Additionally they have arranged formal courses, 
such as the First European Blood Transfusion Course for the 
Council of Europe when 12 persons from 12 different 
countries attended a 2-week course, and more recently two 
WHO courses for training in the standardization, quality 
control and use of ABO and Rh monoclonal reagents. After 
returning to their own countries the delegates received 
concentrated monoclonal reagents which they had to dilute, 
quality control and assess their usefulness. 

Research 

Although this is the last of the functions to be reviewed it 
is, arguably, the most effective at IBGRL. The laboratory 
provides an excellent routine service for the NBTS and 
laboratories overseas, but throughout its history it has 
provided the Transfusion Service with one of the few centres 
where basic research is carried out on aspects of blood trans-
fusion. Mention has been made of the work of Mourant on 
blood group anthropology in which he became an inter-
national expert. It is not possible to describe all the research 
activities but perhaps an indication of the extent of these 
activities is that since Dr Anstee became the Director in 1987 
the laboratory has published almost 200 scientific papers and 
letters. 

m 1996 Blackwell Science Ltd, Transfusion Medicine, 6, Suppl. 1, 59-64 
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Chapter 10: The Army Blood Supply Depot 

For the greater part of the First World War, the static nature 
of trench warfare made it possible to establish hospitals 
near to the front line. In Chapter 2 there is a brief description 
of blood transfusion during the First World War when sev-
eral transfusion techniques were practised (Keynes, 1983). 
When required, a direct donor to patient transfusion could 
be performed in a hospital setting. Army surgical manuals of 
that era gave diagrams showing every possible combination 
of sites of access to be used for both patient and donor. How-
eve- citrated blood was introduced into British Army Medi-
ca_ : vice by an American surgeon who was also credited 
with establishing the first blood bank (Robertson, 1918). 

The advent of the tank brought mobility to the battlefield 
and transformed the way in which wars were fought. The 
conceptof amajor static hospital, close to the front line, with 
a plentiful supply of rear echelon troops to act as donors, 
was no longer tenable. The method of bringing the donor to 
the patient had to be replaced and the invention of the vacu-
um bottle (Fig. 10.1) was to revolutionize the way in which 
blood transfusion was to develop. This closed sterile method 
of blood collection, coupled with the earlier discovery of 
citrate anti-coagulation by Hustin (1914), Agote (1915) and 
Lewisohn (1915), allowed blood to be donated in one loca-
tion, to be stored and then transported to a distant hospital, 
possibly hundreds of miles away, where the blood was then 
transfused to the wounded soldier. The physical link of having 
the donor and recipient in close proximity had been broken 
and the stage was set for a massive increase in the use 
of-food transfusion. This is illustrated by the fact that in 
1. ., the last complete year before the Second World War, 
the Greater London Red Cross donor panel, founded by Percy 
Lane Oliver in 1921, arranged for 5638 donations (Fig. 2.4, 
Chapter 2), whereas in 1940, the first complete year of the 

Fig. 101 A vacuum bottle for the collection of blood. 
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war, the Army Blood Transfusion Service (ABTS) collected 
33,865 units of blood. 

How did this transition take place? In the autumn of 
1938 the War Office, as the Army's section of the Ministry 
of Defence (MoD) was then called, convened a meeting at 
the Royal College of Surgeons (RCS) at which the President, 
Sir Hugh Lett, and the Director General of Army Medical 
Services, Lieutenant General Sir William Macarthur, were 
present. A committee was set up to consider how, in the event 
of war, blood-transfusion support could be provided to mili-
tary hospitals. One of the members of this committee was Dr 
(later Sir) Lionel Whitby who was a lecturer in microbiology 
at the Middlesex Hospital. He had served in the First World 
War as a machine-gunner with the Royal West Kent Regi-
ment, in both France and Salonika, before he was wounded 
near Pdronne. As a result of this wound he had an above the 
knee amputation of his leg; the blood transfusion he recei-
ved may well have saved his life. He was nominated to 
command the ABTS and during the ensuing 12 months set 
up a shadow unit based at Southmead Hospital in Bristol, 
So good was his organization that the unit was able to 
officially open on the day ofthe outbreak of the Second World 
War, Sunday 3 September 1939. 

The Committee considered two options for the provision 
of a transfusion service. The first was to blood group every 
member of Hlvl Forces and issue all medical units with the 
equipment required to run a donor session, so that blood could 
be obtained where it was needed with the minimum delay. 
The other option was to set up an ABTS, based on an elabo-
rately equipped Army Blood Supply Depot (ABSD) in the 
UK, from which supplies could be sent to forward transfusion 
units close to the front. Coupled with this was the concept of 
the specialist Transfusion Officer, who, because of his train-
ing and wide experience, would be able to select suitable 
cases for transfusion and provide them with the most appro-
priate mix of transfusion fluids on an individual basis. 

The Committee decided to follow the second option and, 
in the light of the subsequent developments in transfusion 
medicine, no one would now question this decision. The 
British Army was, therefore, the pnly army, allied or enemy, 
with a transfusion service capable of providing its own blood, 
fluid or dried substitutes, grouping sera and crystalloids 
suitable for use in any type of operation anywhere in the 
world. Experience gained during the war, and from sub-
sequent campaigns, has shown that, except in exceptional 
circumstances, it is virtually impossible to find the time or 
personnel, at the height of a heavy battle, to set up a donor 
session. During the war, the German medical services, which 
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Fig. I0.2 An ABTS donor recruiting van in Bristol. 

Fig. I0.3 Wing Commander Guy Gibson VC, of dam-busters fame, donates a pint of blood to the ABSD. 
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had adopted the policy of `bleeding on the hoof', were 
constantly short of blood. This applied also to the Americans, 
until they abandoned this practice and set up a central 
blood-collection depot in the UK, firstly to bleed their troops 
stationed in England, and subsequently to act as a distri-
bution centre for blood delivered from the USA. 

How was this concept transformed into reality? Firstly it 
was decided to set tip the ABSD in an area where its blood-
collection duties would be unlikely to be disturbed by enemy 
attack. The South West of England was thought to be a safe 
area, but close enough to the continent to allow air supply to 
be easily undertaken. Southmead Hospital in Bristol was 
chosen as the site and two maternity wards were earmarked 
for conversion on the outbreak of war. 

The heavy bombing of Bristol in September 1940 proved 
how wrong one could be when trying to gauge areas that 

enemy were unlikely to attack and led to the subse-
quent splitting of the ABSD, part going to Chilton Polden. 
Blood was collected in the MoH Region 11, i.e. the counties 
of Cornwall, Devon, Somerset, Gloucester, Wiltshire and 
Dorset. The War Office agreed to supply all the civilian hos-
pitals in that area with their blood requirements in addition 
to supplying the army's needs. This allocation, especially in 
the light of the civilian casualties sustained in Region I I and 
the increased military requirements, proved to be inadequate. 
In May 1942, the MoH agreed to give the ABSD access to 
the donors in Regions 9 and 10, Hampshire, Oxford and 
Buckingham, without having to supply their civilian needs. 
The civilian requirements were met by donations from other 
regions. 

The staff of the ABSD were initially drawn from the 
laboratories of the Middlesex Hospital and the Royal College 
of Surgeons, who made their way to Southmead Hospital, 
by various ingenious means, on Sunday 3 September 1939. 
There they were met by a scene of chaos with engineers, 

,ctricians and carpenters working around the clock to 
..unvert the maternity block into a laboratory. Contempora-
neous reports were full of praise for the generosity and 
willingness of the staff of Southmead Hospital who found 
food and beds at short notice for the new recruits, many of 
whom had walked the 5 miles from the station. It is a tribute 
to the spirit of all, at that time, that the tirst blood donations 
had been collected and processed within 48 h of war being 
declared. 

The initial brief for the unit was to supply 100 units of 
blood per day, but, by the end of the war this had increased 
to 1300 units, with the maximum output for one day being 
1657. To enable these targets to be met, a sophisticated 
donor call-up and re-call system had to be set up, which 
differed very little from that practised within the National 
Blood Service today. A donor panel of some 5000 had been 
recruited before the outbreak of hostilities, but this soon 
increased to 100,000, was over 230,000 by the end of 1942 
and exceeded half a million by the end of the war. This could 

not be done without publicity (Fig. 10-2) and many of the 
recruitment tactics we use today were exploited by the 
ABSD. Celebrities were asked to donate (Fig. I0.3), endorse-
ments were obtained from the war leaders (Fig. 10.4) and 
the donor certificate (Fig. 10.5), bearing the quotation from 
Shakespeare's Henry Vth 'For he today that sheds his blood 
with me shall be my brother', was designed to engender a 
spirit of camaraderie. In all 756,046 donors were bled during 
the war. 

In addition to the provision of fresh blood, the ABSD 
supplied liquid plasma for temperate climates and dried 
plasma for the tropics. Dried plasma was sent to the tropics 
because there were worries over the stability of liquid plasma 
at high degrees of temperature and humidity. Much of the 
research into both the use of glucose-citrate as an anti-
coagulant (Bushby et al., 1940) and the alkalinized-plasma 
technique for the prevention of clotting during filtration 
(Bushby & Whitby, 1942) was undertaken by the staff of the 
ABSD, Initially plasma was dried at the MRC plant in 
Cambridge, but in 1941 the Silver Thimble Fund of the 
Women of India provided funds for the purchase of a spin-
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Fig. 105 The ABTS Second World War donor certificate, 

drying plant for the ABSD (Fig. 10.6), which had a capacity 

of over 1400 bottles per week. During the course of the 

war 116,804 bottles of liquid plasma and 325,576 bottles 

of dried plasma were issued to the British and allied medical 

services and to civilian hospitals. 
As well as the general administration of the ABTS, the 

ABSD trained medical officers and other ranks in blood trans-

fusion practice, produced crystalloid solutions and manu-

factured all the grouping antisera and the transfusion equip-

ment for the Forces. The latter involved the production of 

donation and transfusion sets (Fig. 10.7) and the employ-

ment of specialist glass-blowers (Fig. 10.8) and needle-

sharpeners (Fig. 10.9). 
The first overseas unit was the Blood Transfusion and 

Surgical Research Laboratory (BTSR). This was deployed, 

,nder the command of Captain W. d'A. Maycock, with the 

British Expeditionary Force (BEF) in October 1939 and 

received its first supplies of blood on the 6 October. It was 

to act as the distribution chain for blood sent from the UK, 

to manufacture crystalloids, and to salvage and re-assemble 

transfusion equipment. Additionally, the unit conducted 

research into the effects of injury, the treatment of battle 

casualties, wound infection and chemotherapy. Although 

the staff of the BTSR performed heroically during the sub-

sequent campaign, the unit was too large and unwieldy and 

was disbanded after its fragmentary evacuation, with the 

rest of the BEF, through Dunkirk and St Nazaire. 
The BTSR was replaced by Blood Transfusion Units 

(BTUs), which were deployed in the base areas, and distri-

buted supplies from the ABSD, locally manufactured crystal-

loids and, later in the war, penicillin. They also undertook 

training and, when the field of operations was too far distant 

for air supply of blood from UK, conducted local donor 

sessions. Further forward were Field Transfusion Units 

Fig. 10.6 The plasma-drying plant. 

(FTUs) and Advanced Blood Banks (ABBs) which were 

equiped with mobile refrigerators (Fig. 10.10) capable of 

holding 100 pints. The FTUs and ABBs were responsible 

for the delivery of blood (Fig. 10.11) to the Casualty Clearing 

Stations and Field Ambulances to which they were attached. 

Fig. 10.7 A transfusion set boxed ready for despatch. 
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Fig. 10.8 An RAMC glass-blowing technician producing 

transfusion equipment. 

The FTUs were often very close to the front as is illus-

trated by the fact that five were deployed with the assault 

troops on D-Day and had to provide all the blood that was 

needed that day, until the first supplies came in from the 

ABSD on D+ 1. During the last year of the war, the 21st Army 

Group sustained 144,640 killed and wounded of whom 12% 

were transfused with an average of 4.3 pints of blood and 

plasma. Over 178,000 pints of blood and plasma were trans-

fused and over 200,000 pints of crystalloids were manu-

factured. In all five BTUs and 41 FTUs were deployed during 

the war. 
At the end of the war the ABTS, as an integral service, 

was disbanded. The ABSD was taken over by the MoH in 

January 1946. At this time all transfusion centres were called 

Blood Supply Depots, but, whilst the National Blood Trans-

,ion Service (NBTS) later changed the name of their 

centres to Regional Blood Transfusion Centres the army has 

Fig. 10.10 A 100-pint mobile blood bank refrigerator, which was 

the standard equipment for a Forward Transfusion Unit. 

Fig. 10.9 An RAMC technician sharpening donation needles. 

retained the old title until the present day. UK military hospi-

tals had their blood provided by the civilian service whilst, 

overseas, each individual military hospital set up a local 

donor panel to provide blood to cover its own transfusion 

requirements. In some instances, such as Singapore, where 

there were five hospitals with a combined capacity of over 

800 beds, the requirements were relatively large, whilst in 

others, such as the British Military Hospital, Benghazi, very 

little blood was required. 
The vast majority of the medical officers, who had served 

in the RAMC, were demobilized and returned to civilian 

practice. Some like William Walker and Lionel Whitby, left 

the field of blood transfusion, the latter becoming the Regius 

Professor of Physic, Master of Downing College and Vice-

Chancellor of Cambridge University, before dying tragically 

in 1956 at the age of 61 years. Dr Maycock, in charge of 

ABTS during its last year, played an important part in 

Fig. 10.11 A motor-cyclist delivers blood from an Advanced 

Blood Bank at the battle of El Alamein. 

@ 1996 Blackwell Science Ltd, Transfusion Medicine, 6, Suppl. 1, 65-71 

NHBT0000028_0076 



70 Chapter /0 

founding the National Blood Transfusion Service (NBTS). 
In 1961 the ABSD was reformed at Parsons Barracks 

in Aldershot to take over the blood supply to the Cambridge, 
Queen Alexandra and Royal Herbert Military Hospitals. 
Since the end of the war, these hospitals, located in Alder-
shot, Millbank and Woolwich, had been supplied by the 
South London Depot at Sutton. The administrative offices 
and laboratories were located in one of the old dormitory 
blocks and the mess hall and kitchens were later converted 
into the research and cryopreservation laboratories and stores. 

With the advent of the Cold War and the Berlin airlift 
came the realization that, whilst it was perfectly possible to 
stockpile virtually every item of military and medical supply, 
this was not true in the case of blood which, at this time, had 
a shelf-life of only 3 weeks. 

Over the previous few years there had been a steadily 
ncreasing interest in the cryopreservation of red cells. In 

1949, Polge et al, described the use of glycerol as a cryo-
protectant, whilst successfully freezing spermatozoa, and 
then in the following year Smith (1950), another member 
of Parkes' group, reported the successful cryopreservation 
of red cells using glycerol. In 1962 the MoD set up the 
Blinde project in conjunction with the US Office of Naval 
Research. The initial aim was to use polyvinylpyrollidone 
(PVP) as a cryoprotectant and among the members of the 
Steering Committee were Professors Greaves and Mollison, 
Dr Maycock and Colonel Harold Whitcher. 

The project was first located at the Royal Army Medical 
College but, in 1964, was moved to the ABSD. PVP was 
found to be unsuitable and so in 1966 trials were made using 
the Huggins cytoagglomerator using glycerol as a cryo-
protectant, This was later abandoned in favour of the method 
of Krijnen and Rowe (Krijnen et al., 1970) and stocks of 
glycerolized red cells were laid down in Germany and at the 
ABSD. These stockpiles would be available to provide blood 
°or transfusion until such time as supplies of liquid blood 
could be brought from the UK. Unfortunately it proved 
impossible to develop a satisfactory field processing machine 
and the need for washing the red cells prior to transfusion 
imposed an unacceptable time penalty. 

In 1969 work was started on an alternative cryoprotectant, 
hydroxy-ethyl starch (HES). This, like PVP, is an external 
cryoprotectant and, as it is a widely used artificial plasma 
expander, does not require removal from the red cells prior 
to transfusion. In the early 1970s all work on glycerolized 
blood was stopped and the research effort was directed 
totally towards HES. Initially the method of Lionetti and 
Callahan (1979) was used and then modified, but subse-
quent human volunteer trials demonstrated an unacceptably 
high level of post-transfusion haemoglobinuria. Until this 
time it had always been accepted that HES had to be mixed 
with plasma to be an effective cryoprotectant, but the ABSD 
research group investigated the use of HES alone. The exclu-
sion of plasma lowered the volume of HES required, thereby 

reducing the total volume of the freezing mixture. This in 
turn allowed faster freezing rates with consequently less 
destruction of red cells (Thomas et al., 1996). 

In 1982 the Falklands Islands were invaded and a Task 
Force was despatched from Portsmouth on 5 April 1982. 
Until this time, all blood-supply plans had been based on 
the scenario of a war in NW Europe. There were no plans for 
the supply of blood to support a beach landing at a distance 
of 7000 miles. Memories of the problems of medical care in 
the Crimea, Gallipoli and the Norway campaign of 1940 only 
served to produce feelings of foreboding. However, two 
fortunate events helped ease the problems. The ABSD had 
just successfully completed the trials of a new lightweight 
blood transport box, the CIBITS, and CPD-A had recently 
been licensed thereby extending the maximum shelf-life 
of blood to 5 weeks (Hogman etal., 1983). Blood was delivered 
to hospital ships as they passed Ascension Island or was air-
dropped into the sea alongside the ships. No supplies were 
actually made to the field hospital on the Falklands until after 
the cessation of hostilities. A number of valuable lessons were 
learned from this experience. Firstly, it was vital to have a 
flexible blood-supply plan that could be adapted to operations 
anywhere in the world. Secondly, central control of blood 
supply is vital and thirdly, the resources of the ABSD alone 
were not large enough to meet the total requirements of a 
military campaign. These lessons and the subsequent planning 
paid dividends as will be seen later. 

The introduction of Product Liability in 1988 had major 
repercussions on the NBTS. As far as the MoD was con-
cerned, it meant that locally organized donor sessions in 
military hospitals had to cease and all blood had to be supplied 
from ABSD, which, like other centres, had to seek MCA 
licensing. Trials were undertaken to validate mobile blood 
banks and to prove the safety of long-distance deliveries. 

In 1985 the first of a series of Supreme Headquarters, 
Allied Powers Europe (SHAPE) Blood Conferences was 
held, which later became the North Atlantic Treaty Organi-
zation(NATO) Blood Conferences. At the conference held 
in Luxembourg in 1988, it became obvious that, for most of 
the NATO partners, the provision of blood for war could not 
be undertaken without the help of the civilian transfusion 
services. It was agreed, therefore, that the heads of civilian 
services should be invited to the next conference so that an 
integrated NATO civil/military blood plan could be develo-
ped. As 1989 was the 50th Anniversary of the ABTS it was 
agreed that the first NATO Civil/Military Blood Conference 
should be held in Aldershot in September 1990. This turned 
out to be a fortuitous decision because, in August 1990, Iraq 
invaded Kuwait. The conference provided ail ideal planning 
meeting for all those NATO nations involved in the conflict 
and many useful ideas were exchanged. 

The plans which had been developed and exercised over 
the previous 2 years were put into action. A forward element 
of ABSD was deployed, firstly to Bahrain and later to 
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1 10.12 The badge of the ABSD. 

Riyadh. This unit was equipped with two 3000-unit mobile 
blood banks and freezers capable of storing FFP. As more 
troops and field hospitals were deployed so further sub-units 
of ABSD were deployed each with a 3000-unit mobile blood 
bank. In addition the hospital ship, HMSArgos, had a blood 
bank as well as cytapheresis machines capable of providing 
small numbers of platelet concentrates. 

Initially the blood requirements were met from ABSD's 
own resources, but, as had already been learnt from the 
Falklands campaign, these would be inadequate to meet the 
requirements when the major conflict started. Arrangements 
were made between the MoD and the UK Blood Transfusion 
Services which were coordinated by the National Directorate 

of the NBTS. Agreed quantities of red cells, tested and ready 
for use, were supplied to the ABSD whose task was limited 
to (heir control and onward delivery. Within minutes of the 
air campaign commencing, the plan was put into action and 
the first supplies were delivered to the ABSD within 8 h. The 
public response was immediate and overwhelming. Over 
50,000 donors were bled in 4 days and more than twice that 
number of new donors were recruited (see Chapter 11). There 
was never any danger of shortage of blood to the military or 
restriction of blood to civilian hospitals. 

The work on the HES Project had been continuing 
throughout this time and a UK patent on the method was 
granted in 1992. Subsequently worldwide patents were 
obtained and in 1993 the Dutch firm NPBI was granted a 
licence to commercially exploit the method on the MoD's 
behalf, Clinical trials are currently being undertaken at Guy's 
Hospital in conjunction with ABSD. 

The need for blood support to British and other allied 
forces continues and ABSD is currently supporting the 
troops in Bosnia. It is said that history repeats itself. In May 
1944 No. 4 FTU was located in Ancona, Italy. Fifty years 
later ABSD set up a forward blood bank in Ancona to act as 
a staging post in the supply of blood to support the humani-
tarian efforts of UNHCR in Sarajevo. 

A quote from the February 1945 edition of the ABTS 
house journal, The Bat, seems a particularly appropriate 
tribute to all those who have served in the ABTS. 'We were 
offered 'blood, sweat and tears'. If `blood is life', then we 
know that we have given life to many. If sweat was wanted it 
was forthcoming. And as for tears, well,...' The 'Bat' is also 
the badge of the ABSD (Fig. 10.12). 
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Chapter 11: The National Directorate, 1988-1993 

It has been noted at the end of Chapter 3 that the NHS 

Management Consultancy Services team identified the 

need for a coordinated service to increase efficiency and 

improve performance. On 28 July 1988 Mrs Edwina Currie, 

Parliamentary Secretary for Health, announced that new 

management arrangements would be made to provide a 

formal national management structure for the National Blood 

Transfusion Service. In a written reply to a Parliamentary 

Question from Mr Ian Taylor, Mrs Currie stated: 

"I have decided that new management arrangements 

'.re needed for the supra-regional and national dimension 

of the National Blood Transfusion Service (NBTS). 

"I therefore intend that operational responsibility at the 

national level for the NBTS and the Central Blood Labora-

tories Authority (CBLA) will be exercised on behalf of the 

Health Ministers for England and Wales by the NHS Manage-

ment Board and undertaken by its Director of Operations, in 

consultation in respect to Wales with the Director, NHS 

Wales. Day-to-day implementation of the national strategy 

will be delegated to a new National Director of the NBTS 

and a small supporting staff. The key objectives will be: 

a) to implement a cost-effective strategy for ensuring an 

adequate supply of blood throughout England and Wales; 

b) to implement a cost-effective strategy for the supply of 

plasma to the blood products laboratory of the CBLA; 

c) to co-ordinate the activities of the NBTS and the CBLA; 

d) to promote the efficiency of the NBTS. 

"In implementing the objectives at a) and b) a priority 

task will be to remove financial disincentives by having a 

national system of processing and handling charges both 

between transfusion centres and between them and the 

CBLA. No charges will be made, of course, for freely donated 

blood. 
"The National Director will be Dr Harold Gunson who is 

at present the Regional Transfusion Director for NW Region. 

"I have arranged for copies of the Report to be placed in 

the Library."" 
Dr Gunson assumed the appointment of National Director 

on 1 October 1988. He reported to Mr Graham Hart, at that 

time the Director of Operations, the NHS Management 

Board. Mr Hart convened a coordinating committee whose 

membership is given in Table 11.1. It was the intention that 

it met no more frequently than once or twice a year to review 

the work of the National Directorate and to provide a bridge 

between the Directorate and top NHS management. 

'Hansard, 28 July 1988. 

m 
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The National Directorate was funded by the DHSS 

through the NW RHA in whose premises it was based. Mrs 

Linda Johnstone, his secretary at the NW Regional RTC, was 

transferred as Dr Gunson's personal assistant. Dr Moore was 

seconded from the Department of Health and Social Security 

(DHSS) as Deputy Director (Administration) from 1 January 

1989. His most recent appointment had been concerned with 

blood transfusion and he was involved with the formation 

of the National Directorate. An office manager, Mr Peter 

Cosgrove, and Mrs Debbie Wrigley as secretary to Dr Moore 

were appointed early in 1989. A few months later, Mr Stuart 

Orvis was appointed as Computer Services Manager. The 

six staff detailed above were the maximum number to be 

employed by the National Directorate. 

Dr Gunson presented a report to the Regional Trans-

fusion Director's (RTD) Committee on 4 October 1988. He 

announced that he intended to create a National Management 

Committee (NMC). Initially it was proposed to invite the 

Chairman of the RTD Committee and the Chairmen of 

Divisions as RTC members. At the next meeting in January 

1989, RTDs agreed to disband their Committee, to be re-

placed by an annual meeting with a scientific agenda to which 

all consultants in the NBTS would be invited. The 

membership of the Management Committee was changed to 

the elected Chairmen of the Divisions and a second person 

from each Division, nominated by the National Director. 

The terms of reference of the NMC were: 

• to consider matters of importance in relation to the work 

of the NBTS and advise the National Director; 

• to bring forward to the Committee matters of national 

importance to the work of the NBTS; 

• to receive reports from: 
i) meetings of the NBTS/CBLA Liaison Committee; 

ii) meetings of the Head Laboratory Scientists, Nurse, 

Donor Service Managers and Administrators/Managers; 

iii) ad hoc RTD working parties; 

Table 11.1 Membership of the NBTS Co-ordinating Committee 

DHSS Mr Graham Hart, Chairman 

Rl-IA Chairman Mr Colin Walker (Cambridge) 

Chairman CBLA Mr David Smart 
(later Mr Ron Wing) 

Regional Medical Officer Dr Michael O'Brien 
(Cambridge RHA) 

Regional General Manager Mr Bob Nichols (Oxford RHA) 

Regional Treasurer Mr Arthur Wilson 
(South Western RHA) 
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iv) National Publicity Sub-committee; 
• to report to the Divisions the decisions reached by the 

National Directorate. 

Of the committees mentioned above, those in sections ii) 

and iv) existed prior to the formation of the National Direc-

torate. The National Publicity Sub-committee was chaired 

by a member of the publicity section of DHSS with RTD 

and Donor Organizer representation. Its function was to 

allocate central funds on a national basis for donor publicity. 

Later, it was incorporated in the Provision of Donors Com-

mittee, known throughout the NBTS as POD (see above). 

The NBTS/CBLA Liaison Committee was created and 

chaired by Dr Gunson with the aim of coordinating the work 

of the RTCs and BPL. It provided the opportunity for the 
Naonal Directorate, representatives of RTCs and senior 
n : :gerial staff at BPL to discuss operational matters affec-

ting both organizations and to provide a forum for problem 
solving. In addition to reporting to the NMC, this Committee 
also reported to the Board of the CBLA. 

ACHIEVEMENTS OF THE NATIONAL 
DIRECTORATE 

It is important to remember that the National Directorate had 
no executive authority with respect to the RTCs as they con-
tinued to be regionally managed. lts success in changing 
policies were achieved by persuading the senior management 
in RTCs that the change was beneficial for the good of the 
Service. 

The inter-regional transfer of blood 

P ' to the formation of the National Directorate there had 
b i several attempts to organize the transfer of blood 
between RTCs to correct temporary shortages. None was 
successful. The first action taken by the Directorate was to 
arrange for each RTC to fax to the central office, daily, a 
statement of their blood stocks. These were collated and a 
national total of units of blood of each group was available, 
usually before 12 noon each day. RTCs who were short of 
blood telephoned the National Directorate and supplies from 
another RTC were arranged. The two centres made direct 
contact with each other and decided how best the transfer 
could be made. 

This system continued successfully until the Directorate 
was disbanded. Whilst it might seem, in retrospect, to have 
been antiquated in these days of the Internet, the system 
worked satisfactorily and was welcomed by most RTCs. 
During the period from 1989 to 1993 there was only one 
instance when there was adverse publicity due to a shortage 
of blood which occurred when one RTC failed to inform the 
Directorate that they had asked hospitals in their region to 

postpone some planned surgery. Some RTCs were reluctant 

to use the service, particularly after charges were introduced, 

and contractual arrangements between RTCs, although they 

existed were not as fully exploited as they could have been 

with national management rather than national coordination. 

The difference in quantities between a satisfactory supply 

and a shortage was small. Whilst total daily red-cell stocks 

were in the order of 25,000, approximately 2V2 days' supply, 

there was rarely a need to transfer blood between RTCs. 

Below this level there were shortages at one or more RTCs; 

above it there was a surplus. The advantage of having a 

national dimension for the blood stocks was that when the 

trend was downwards it was possible to initiate local, or if 

necessary national, publicity to increase the blood supply 
before a major shortage occurred. Indeed, it became possible 

to predict seasonal peaks and troughs with considerable 
accuracy and provide an understanding of the dynamics of 
national blood stocks, hitherto unknown. 

The management information system 

It will be recalled that a major criticism of the NBTS in the 
review by the DHSS Central Management Services was that 
it lacked management information on which to make deci-
sions (Chapter 3). In order to achieve the objectives set by 
the DHSS, it was necessary to design and implement a 
management information system (MIS) for the NBTS. 

A survey of RTCs revealed that there were variations and 
deficiencies in the management information available. At 
the first meeting of the NMC on 1 December 1988 it was 
decided to form a steering group to pilot the scheme. A time-
table was drawn up which envisaged that the MIS would be 
operational by February/March 1990. The resources available 
within the National Directorate were insufficient to carry out 
the investigations necessary to develop the MIS; consequently 
specifications were prepared and the management consultants 
Ernst Young were appointed and funded by the DHSS. 

During 1989, the system was developed and was program-
med into the computer at the National Directorate. As there 
was a wide variation in the computer systems operating in 
RTCs it was necessary to provide each RTC with a computer 
and modem for the transfer of data. Most RTCs appointed 
a management information coordinator to assemble the 
required data on a monthly basis and send it on a disc to the 
National Directorate. The data was collated by the Computer 
Services Manager at the Directorate and each RTC received 
information on the activities of all 14 centres in England and 
Wales. The quality of the information was only as good as 
that received from the RTCs. Inevitably there were gaps as it 
proved difficult to obtain complete information from each 
RTC every month. Also, as time went by, RTCs required 
information which was not available on the national MIS 
and they developed their own programmes. 
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There was a tendency to refer to the MIS as the 'Direc-
torate's information system'. This was not the intention 
because it was designed to provide timely information for 
the benefit of all tiers of local management as well as national 
use. It is fair to say, however, that the information proved 
more valuable and was used to a greater extent by the National 
Directorate than the RTCs. By the time the National Blood 
Authority (NBA) assumed responsibility for managing the 
RTCs the MIS needed replacing. If nothing else the develop-
ment of the MIS served to illustrate to RTCs the need for 
accurate management information. Also, it was an indication 
that in the NBTS a nationally integrated computer system 
was essential together with a mechanism for continual re-
view. The latter would have been undertaken by the National 
Directorate, but by 1991 it was clear that there would be 
fundamental changes in the management of the NBTS; the 
Computer Services Manager had left the Directorate to return 
to the hospital service and was not replaced as there was 
uncertainty concerning the security of this post in the future. 

Quality assurance 

Several pressures combined to bring quality assurance to the 
forefront of the NBTS agenda. It was recognized that a major 
degree of standardization was required and minimum 
standards set in order that the UK BTS could respond to 
possible litigation under product liability legislation. Also, 
it was the intention of the DoH to abolish Crown Immunity 
in the National Health Service and Community Care Act 
(1990). This meant that each RTC would require a Manu-
facturers' "Specials" Licence from the Medicine's Control 
Agency (MCA). 

During 1988, prior to the formation of the National Direc-
torate, a joint project was organized between the NBTS, the 
Scottish National Blood Transfusion Service (SNBTS) and 
the National Institute of Biological Standards and Control 
(NIBSC). Several working groups were formed to prepare 
operational guidelines for the UK BTS and by 1989 consi-
derable thought had been given by the working groups to 
Standard Operating Procedures (SOPS) and specifications, 

The National Directorate took the lead in focusing this 
activity. The key to the strategy was the adoption of the Brit-
ish Standard (BS) 5750, Part 1, as the guideline for NBTS 
quality systems. A programme to train quality managers and 
a system of peer audit was carried out against the require-
ments of BS 5750. 

Quality assurance (QA) managers were being appointed 
at several RTCs but their appointments varied between centres 
according to the resources available.' Dr Moore reported to 
the NMC that the majority of QA managers in post and those 
likely to be recruited in the near future had been drawn from 
the Medical Laboratory Scientific Officers (MLSOs). Whilst 
this meant that they were adept at dealing with the technical 

details of specifications and laboratory quality-control testing, 
they were less familiar with the requirements of total quality 
assurance systems' 

Dr Moore proposed a residential course for NBTS QA 
managers, to be specifically orientated towards the trans-
fusion service by David Begg, a former Medicines Inspector. 
Two courses were held in November 1989 and subsequently 
Dr Gunson signed a NBTS Quality Policy Statement which 
was displayed in each RTC (Fig. 11.1). In association with 
this initiative the National Directorate launched the QUIN 
Strategy (Quality initiative for the Nineties). Guidelines were 
given to each RTC on how best to approach this important 
task, regular meetings were held with QA managers and a 
series of audits were arranged which were designed to assist 
the QA managers in carrying out internal audits. Two QA 
managers, initially led by Drs Gunson and Moore audited 
selected activities, including laboratory work, blood collec-
tion and processing at RTCs outside their region. A major 
advantage of these audits was that QA staff visiting different 

Minutes of meeting of Regional Transfusion Directors, 13/4/88, 
Minutes of meeting of the NMC, 13/4/89. 

NBTS QUALITY k 
tl 

POLICY STATEMENT ft 

The National Blood Transfusion Seance is dedicated to a T 
system ofquattty management which will ensure that its blood '1' 
products and services meet the requirements of clinicians and their pctticrtts. Bccatf c our prednets arc administered to p1 
patients, our quality system wilt be comparable to excellence 
to those used in the pharmaceutteat industry by licensed 

in 
manufacturers. 

pt 
The quality policy rests on four prinetples,. TI 

Onrdef ration ofquality is conformance to requirements. 
We will carefully spec fy the requirements for our suppliers 
(donors and manufacturers), our processes fcollect±on, 
laboratory, distribution,) and our product users. 

We will improve and maintain qualit through a planned 
system of quality ossuranre management which will cover every Part of our activity. Audit and review will be an essential part of this system. 

We will ensure that under the guidance of trained gA 
management each member of staff recognises their 
responstbilityfor quality improvement. 

We will ensure that education and training of staff arc 
sufficient to maintain and lrnproue qualify. 

➢rHHGunson 

Naifonr,iDirector 
April 1990 

Fig. 11.1 The NBTS Quality Policy Statement. 
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Fig. 11.2 Examples of succesful national posters. 

RTCs were able to identify best practices and often introduced 
them in their own centres; in this manner a standard format 
for some procedures was gradually achieved. 

The first edition of the Guidelines for the UK Blood 
Transfusion Services, the Red Book, was published in 1990. 
This provided specifications for a comprehensive range of 
products, procedures in blood transfusion practice and 
included sections on quality assurance, blood collection, 
T. . essing, testing, distribution and plasma fractionation. 
'L c NBTS accepted the contents and when writing policy 
statements for their hospital customers RTCs were able to 
state that they operated in accordance with the guidelines. 

Arguably, the action taken by the National Directorate 
with respect to quality assurance was its most important 
success. 

Dr Moore, with his previous experience in quality assu-
rance, brought leadership and gained the respect of the 
Service. It is to his credit that when he left the National Direc-
torate only three RTCs had failed to obtain the Manufacturer's 
"Specials" Licence. 

Blood-donor retention and recruitment 

Maintenance of the blood supply was a major priority and 
the National Directorate was instrumental in measuring the 
need and setting a strategy for the NBTS. The POD was 

established in I989. This was chaired by Dr Moore and 
membership consisted of three medical consultants and 
three donor-service managers, with observers from Scotland 
and Northern Ireland. The Committee replaced the former 
DHSS National Publicity Sub-committee and as such advised 
DHSS on the provision of national publicity material in the 
form of posters, leaflets and videos. An early move was to 
secure an 0800 telephone number for the NBTS. The co -
of national publicity was met from a central budget held by 
the DHSS. Usually, three major campaigns were mounted 
each year., The first was in the Spring to cover Easter and the 
Spring Bank Holidays which often followed each other 
closely. The second was during the Summer when many 
donors took holidays and the third was immediately before 
Christmas. The national campaigns were supplemented by 
-local publicity to correct deficiencies within a region. During 
the 4 years that this Committee was in existence several 
million pounds were allocated from the central budget. 
Examples of successful posters are shown in Fig. Ii 2. 

It was important, also, to take a long-term view of donor 
recruitment and retention. Research International Ltd (RIL) 
were engaged in September I989 to carry out a survey of 
donors and the general population to answer the following 
two questions: 

• to advise how all donors may be encouraged to continue 
giving blood regularly; 

• to advise how people may be encouraged in the most 
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= a efficient and cost-effective way to become blood and 
plasma donors. 

This was a major study of donor motivation and the results 
were reported by Moore (1991). 

One significant finding in RIL's report, presented in 
March 1990, was that 27% of the general public interviewed 
bad given blood at some time in the past. As current donor 
panels comprised only 4-5% of the population it was clear 
that the Service was not efficient at retaining donors. 
Proposals for a communication strategy were drawn up and 
circulated to RTCs in July 1990. The recommended strategy 
was considered under three headings: 

• what we ought to be saying (the message, in words and 
actions); 

• who we ought to be saying it to (the target); 
• how we ought to be saying it (the tools).°-

The message 

Conveying the need for blood was the primary message which 
had to be given, i.e. blood was a national resource which 
nust be maintained, that there was an increasing requirement 
as medical science progressed and that it was dependent upon 
a partnership between members of the public and the NBTS. 
Because blood can be stored for only a short time, the need, 
on every day of the year, must be communicated so strongly 
that it overcomes the reluctance of a person to donate. Other 
factors to be taken into account were, allaying anxiety of 
potential donors and projection of the identity and image of 
the NBTS as professional and caring. 

The target 

The main targets for the message were current donors, 
lapsing and lapsed donors, willing and non-willing persons 
who are not yet donors. Action taken might have a knock-on 
effect; thus an improved response of donors could increase 
the retention of lapsing donors and action taken to remotivate 
lapsed donors could help to recruit new donors. 

The tools 

There were several ways in which communications could 
be made with donors: 

for current, lapsed and potential donors — through the 
media, advertising and by word of mouth or contact 
through friends and families; 
for current and lapsing donors — through experience at 
sessions, e.g. the attitude of staff, by distribution of 
information leaflets and by direct communication by 
mail or telephone. 

'Extract from RIL report, March 1990. 

RTCs were asked to take steps to improve the experience 
of donors at blood-collection sessions, to monitor the situa-
tion and to provide a comprehensive series of leaflets at 
sessions displayed in an attractive dispenser. Within 3 months 
all but two RTCs had responded with a timetable for intro-
ducing the communication strategy and some had begun to 
implement the proposals. 

The National Directorate deliberately encouraged RTCs 
to run their own local campaigns in order to increase the 
feeling of local ownership, to reflect local donor attitudes 
and to meet local service needs. The role of the Directorate 
was strategic and facilitative. This approach was successful 
in maintaining the donor base and enabled the National 
Directorate to act as a focal point for national media interest, 
During this period, the national media were encouragingly 
positive and helpful with respect to donor recruitment. 

Liaison with BPL—the plasma supply 

In 1988 only 338 tonnes (338,000 litres) were supplied out 
of a target of 450 tonnes (Fig. 8.5). Moreover, the quantity 
supplied differed between RTCs; although the average rate 
for I988 was 6.77 tonnes per million of the regional popu-
lations, the range was from 4.35 to 8.48 tonnes per million. 
Whilst this deficiency was not critical at that time due to the 
commissioning of the new factory and the consequent lack 
of increased fractionation it was important that targets were 
reached in the next few years. 

A target of 8.82 tonnes per million of the population was 
set by the National Directorate and the aim was to achieve 
this level by 1990. It can be seen from Fig. 8.5 that this was 
accomplished, Two events assisted in increasing the plasma 
supply: 

• Mr Graham Hart wrote to Regional General Managers 
stressing the need to give priority to plasma production 
at RTCs so that targets set by the National Directorate 
could be met; 

• cross-accounting for plasma and plasma products was 
introduced in April 1989. 

Transfer prices of £35/kg for recovered plasma, £60/kg 
for apheresed plasma and £80/kg for specific antibody 
plasmas were agreed with BPL. There was concern that once 
this funding had been transferred to RHAs it would not be 
spent on buying BPL products. If this occurred, and with 
devolvement of income to Districts it was a possibility, the 
transfer of approximately £14 million/year could result in a 
serious situation at BPL. Meetings at the DoH did not fully 
resolve this situation as the ethos of the strategy was that 
BPL should compete with industry. The price of plasma was 
a contentious matter between the RTCs and BPL, although it 
was unaltered for 2 years before rising in line with inflation. 
It was a major part of product cost initially but increased 
yields have lessened its impact. 
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The Gulf War 

Working with the Army Blood Supply Depot (ABSD) the 
National Directorate appealed for additional blood supplies 
to support the British Armed Forces involved in the Gulf 
War. From the outbreak of hostilities on 17 January 1991 an 
additional 4000 donors each day i.e. 14,000 instead of 10,000 
were requested. Regular donors were asked to make every 
effort to attend if called, but not to do so otherwise to con-
serve stocks for the future. New donors were asked to 
telephone the freephone number. In fact, during the first day 
of the appeal 19,000 donations were collected and 20,000 
on the following day. In 4 days, 50,000 donations were 

cted and 60,000 persons had given their names for call 
ui, -, the future. The National Directorate had harnessed the 
media to support the appeal and the publicity given in 
the press, on radio and on television was extensive. A few 
examples of the headlines in the newspapers are shown in 
Fig. 11.3. It was an exceptional example of how the public 
responded to an emergency and it demonstrated also how 
difficult it was to control such a situation. Indeed, the effect 
was not confined to this country. The number of donations 
collected in Adelaide, Australia, a country not involved in 

., DAr.( - EL:GRaP°.L 1M-ES3 JANUARY .-2. :497 13 

The silent army 
raises its arms 

Blood banks are so full that donors are 
now on stand-by; says Jeremy Laurance 

the Gulf War, doubled during this period (R. W. Beal, pers. 
comm.). 

The RTCs were overwhelmed with donations for several 
weeks. The number of donations collected far exceeded 
those required for the Middle East and by careful manage-
ment blood stocks were at higher than normal levels until 
the Autumn of 199I. 

The medical assessment of donors 

In the UK BTS/NIBSC Guidelines there was a section on the 
medical assessment of donors. This was included in an 
attempt to change the disparate action taken by RTCs in the 
selection of donors. There were, however, a number of ill-
nesses for which decisions were required after publication 
of the guidelines. The National Directorate, working in 
conjunction with the Standing Advisory Committee on Donor 
Selection of the Red Book, published a compendium of 
these illnesses and how they should be handled. 

Early in 1993, Dr Gunson received a number of com-
plaints from donors that they had been accepted for blood or 
plasma donation at one RTC but had been rejected at another. 
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Fig. 11-3 Examples of newspaper headlines at the beginning of the Gulf War. 
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78 Chapter 11 

He set up a working party on the medical assessment of 
donors, whose work continued after the National Directorate 
was disbanded. 

The demise of the National Directorate 

In 1990, the DoH published a White Paper, Working for 
Patients. The result was that, from April 1991, RHAs planned 
to devolve RTC budgets to Districts. From that date RTCs 
would have to recover their operating costs through reim-
bursement for producti and services. For this system to be 
effective, it was necessary for RTCs to work closely with 
users on the details of their supply requirements across the 
range of products and services. 

To assist RTCs, the National Directorate established a 
imancial sub-group which looked at methods of costing and 
.elated matters, Efforts were made to achieve a national 
costing system which was adopted by most but not all RTCs. 
The introduction of budget devolution was not standard 
throughout the country. In some regions cost per item was 
introduced, in others block contracts were negotiated either 
for both products and services or for services alone. 

Drs Gunson and Moore were concerned at this fragmen-
tation of the Service which had the effect of marginalizing 
the National Directorate. The lack of executive authority to 
implement national strategies was a major disadvantage. 
Successful initiatives, such as quality assurance and the MIS, 
could only be taken so far without a national strategy for 
capital and revenue investment. Agreement for such expen-
diture had to be given by 14 regions. With the devolution of 
budgets, users Were involved with developments in the NBTS 
since any extra funds would have to be raised from the price 
they had to pay for products and services. Although the blood 
transfusion expenditure was a small percentage of the total 
hospital budget, increased costs of blood products were not 
popular with hard-pressed budget holders. Without national 
management, it was difficult to put forward novel policies 
that would be acceptable to all RTCs or to define savings 
which might help to pay for developments. 

With the support of the NMC and the majority of the 
RTDs, although some reluctantly, the advantages of a nation-
ally managed service were put forward to the DoH. Indeed, 
these had been adequately summarized by the authors of the 
1987 management report, viz: "...a nationally managed BTS 
would provide the most certain method by which organi-
zational change, and hence cost savings, can be achieved. It 
alone provides the potential to completely and effectively 
rationalize the blood collection and processing functions; the 
location of centres in which these tasks are undertaken; and 
to ensure that supply and demand can be balanced and the 
requirement for plasma achieved. Furthermore, it offers the 
best prospect of achieving uniformity, where this is desirable, 
and co-ordination throughout the BTS." 

The request for a nationally managed service was turned 
down. It has to be recognized that, at that time, DoH policy 
was directed towards devolution and the creation of a Special 
Health Authority to manage the NBTS had little appeal. 

However, during 1991, CBLA asked the management 
consultant company, Touche Ross, to recommend options 
for its future strategy and organization. Because any organi-
zational change at the CBLA would have an effect on the 
NBTS, the National Directorate commissioned Ernst Young 
to investigate whether there was a continued role for a central 
body in the NBTS, and what were the organizational options 
for any such body. Several options were put forward and 
these were discussed by RTDs at a meeting held in June I991. 
The favoured option was that a National Blood Authority 
was formed and that it should establish contractuaI arrange-
ments with RTCs for cellular components and plasma for 
fractionation. 

Events moved quickly. After a meeting of interested 
parties in July 1991, the DoH issued a consultative document 
on 19 September. The proposal was to establish a Special 
Health Authority, the National Blood Authority (NBA), 
which would replace the National Directorate and the CBLA. 
RTCs would contract with the NBA for the provision of 
blood, cellular components and plasma, but would continue 
to be managed locally. 

A technical working party was set up by the DoH to 
consider how the NBA could operate on a contracting basis. 
As discussions proceeded it became apparent that it would 
be difficult for the NBA to intercede between RTCs and their 
hospitals as it would be too remote a body. For the NBA to 
contract directly with the hospitals was considered imprac-
tical. These considerations, together with the impending 
changes forRHAs, led to the conclusion that the NBA should 
directly manage BPL, IBGRL and the RTCs. An announce-
ment was made to this effect by Tom Sackville, Parliamentary 
Undersecretary of State for Health, on 27 November 1992. 

REPRISE 

Despite the limited powers of the National Directorate, it was 
able to harness effectively the talents and resources of the 
RTCs across a wide range of activities, e.g. quality assurance, 
blood donor recruitment, the plasma supply, costing and 
pricing issues and the medical assessment of donors. That so 
much was achieved in the short time it existed is a testament 
to the quality of the advice and the cooperation of the RTCs. 

The National Directorate guided the NBTS at a time 
of rapid change within the wider NHS, as the reforms of 
the NHS and Community Care Act led to Trusts and Health 
Authorities developing new management and financial struc-
tures of their own. Support was given by the Directorate to 
RTC management with more rigorous insights into matters 
essential to their business. More importantly, perhaps, it 
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helped to establish that the NBTS code of ethics towards 

its donors and patients need not be prejudiced by a more 

business-like approach to management. 
growth of co-

The National Directorate encouraged the g 

operative working in many different disciplines and at many 

different levels, provided valuable cross-fertilization of ideas 

and gave meaning to the term `national' in the NBTS. It 

provided an essential foundation and developed a common 

aethos in preparation for changes which were to follow. 
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Chapter 12: The National Blood Authority 

On 27 November 1992, the DoH announced its intention 
to establish a National Blood Authority on 1 April 1993. 
The aims of this Special Health Authority were stated as 
follows: 

• "to replace and co-ordinate the work of the Central Blood 
Laboratories Authority (CBLA) and the National Direc-
torate of the NBTS; 

• to maintain and promote blood and blood-products supply 
based on the outstanding system of voluntary, unpaid 
donors; 
to implement a cost-effective strategy of ensuring an 
adequate supply of blood and blood products to meet 
national needs; 

• to ensure that the high standards of safety and quality in 
the blood supply are maintained throughout the blood 
service; to ensure that blood products meet a consistent 
standard of safety and quality; 

• to ensure the cost-efficient operation of the transfusion 
centres and the Bio Products Laboratory (BPL) both indi-
vidually and together as parts of the national service." 

From 1 April 1993, the NBA was responsible for the 
management of BPL and the International Blood-Group 
Reference Laboratory (IBGRL), and from that date the CBLA 
and the National Directorate ceased to exist. It was antici-
pated that the management of the Regional Transfusion 
Centres (RTCs) would be transferred to the NBA on 1 April 
1994, providing that the necessary documentation could be 
completed. 

The run down of the National Directorate began in 
January 1993. Dr Roger Moore returned to the DoH and the 
Office Manager was transferred to a vacant post in the NW 
Regional Health Authority (RHA) to avoid redundancy. Dr 
Gunson remained in the Manchester office with one full-
time personal assistant and one part-time secretary. The 
Management Information System was co-ordinated on a part-
time basis by a member of the staff of the computer depart-
ment at the Manchester RTC. 

Despite having fewer staff, the National Directorate 
carried on, as far as possible, with its essential activities. 
The daily blood stocks were collated and transfers made as 
required, the quality audits at RTCs were continued by the 
quality assurance (QA) managers and their reports were 
assessed by Dr Gunson. Perhaps the most difficult task was 

'Parliamentary Under-secretary of State for Health, 
November, 1992. 
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the monitoring of blood-donor publicity, which had been 
undertaken, so successfully, for several years by Dr Moore 
(Chapter 11). 

As appointments were made, work was transferred from 
Manchester to the offices of the NBA in Watford which were 
opened on 1 June 1993. Mr Alan Slopecki, National Quality 
Assurance Manager, commenced duties in June 1993, Mr 
Gary Barr, National Information Technology (IT) Manager, 
in July 1993 and Mrs Sue Cunningham, National Public 
Relations and Donor Services Manager, in October 1993. 
The last tasks to be transferred to the NBA were the monthly 
HIV and HCV antibody statistics (following Miss Rawlin-
son's retirement in March 1994) and the collation of the daily 
blood stocks in April 1994. The Manchester office was closed 
in June 1994. 

MEETINGS OF THE NBA EXECUTIVE 

In anticipation of the formation of the NBA, Dr Gunson 
discontinued meetings of the National Management Conunit-
tee in December 1992. In order that the Service could be kept 
informed of developments, meetings of Regional Transfusion 
Directors/Chief Executives (RTDs/CEs) of the RTCs were 
convened with Dr Gunson in the Chair. These meetings were 
continued by Mr John Adey, Chief Executive of NBA, who 
took over the chairmanship in May 1993. In October 1993, 
the name was changed to the NBA Executive to denote that 
this committee was empowered to make policy decisions. 

Much had to be accomplished during the first year of the 
NBA's existence. Staff contracts had to be transferred to the 
NBA as the employing Authority. The professional account-
ability of medical and nursing staff had to be resolved. Manu-
facturer's "Specials" Licences and Wholesaler's Dealers 
Licences had to be transferred to the NBA and assets of RTCs 
had to be acquired from RHAs. As RHAs no longer mana-
ged transfusion centres the term RTC could not be used and 
was changed to blood centre (BC). The name National Blood 
Service (NBS) was used instead of NBTS to counter the criti-
cism from some members of the public that `transfusion' 
engendered the the thought of needles. The existing logo (Fig 
11.1) was described as portraying a Service which was caring 
but old-fashioned. Indeed a number of RTCs had been using 
their own logos, either completely different from the national 
one or variations of it. It was decided to design a new logo 
which would more accurately reflect the Service in the 1990s 
(Fig. 12.1). Transfer of the BCs to the NBA took place, as 
planned, on 1 April 1994. 
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Fig. 12.1 The new NBS logo. 

MEMBERSHIP OF THE AUTHORITY 

Sir Colin Walker was appointed Chairman of the Authority, 

The Non-Executive and Executive Directors who attended 

the first meeting of the NBA Board in April 1993 are given 

in Table 12 1, Later two additional Non-Executive Directors 

joined the Board; these were Professor Wilhelm G. van Aken, 

Director of the Central Laboratories of The Netherlands Red 

Cross and Professor Sir Keith Peters FRS, Regius Professor 

of Physic, University of Cambridge. Dr Angela Robinson 

succeeded Dr Gunson on his retirement in June 1994. 

MANAGEMENT CONSULTING 

Their was a requirement for the NBA to produce strategic 

plans for BPL AND BCs. Bain and Company were the 

Management Consultants chosen to lead a comprehensive 

investigation into the activities of both BPL and BCs, essen-

tial if consideration was to be given to proposals for the 

future. It was decided that between July and October 1993, 

Phase I of the study would concentrate on BPL. Phase II, to 

be completed by January 1994, would involve the long-term 

strategy for the blood supply and an examination of the BC 

infrastructure. Finally, Phase III would encompass the analy-

sis of the data and consideration of the options which had 

emerged. The end of the project was scheduled for May 1994. 

effective service has resulted by modifying certain procedures 

after considering data from the study. Two examples will be 

given. 
Using plasmapheresis as a method for obtaining plasma 

as a single product from a donation was not cost-effective. 

There were successful negotiations to replace some of the 

single-purpose apheresis machines in use with those having 

the latest technology. Such machines allow the harvesting of 

several products from a single donation in a cost-effective 

manner. When the number of donors were limited, e.g. those 

with high-titre antibodies, it was recognized that plasma-

pheresis was inevitable. 
In 1993, the production of factor Vlii at BPL had reached 

a level of between 60% and 70% of the total annual con-

sumption. The introduction of increasing quantities of re-

combinant factor VIII in the near future will, almost certainly, 

change the pattern of operations in fractionation laboratories 

worldwide. When this happens human plasma based factor 

V1Il will no longer be the product which determines both the 

quantity of plasma required and the scope of fractionation. 

Arguably, the product which will fulfil this role will be 

intravenous immunoglobulin; to this end, it was important 

that BPL had this product licensed and increased production. 

Both had been achieved by 1996 and it is hoped that in the 

coming years BPL intravenous IgG will have a significant 

share of the market. 
With respect to the long-term future of BPL, several 

options have been considered. A decision has not yet been 

taken on the implementation of a preferred option. 

Phase II 

Investigation of the functions of BCs was more complex 

than that of BPL. Detailed statistics were obtained on each 

of their activities for a specified period. A large number of 

staff at the centres collected and verified the data, and 28 

senior staffwere involved with its analysis. There were rep-

resentatives from the medical, nursing, administrative, 

finance, and donor service staff from 10 BCs. More than 100 

Table 12.1 Persons attending the first NBA Board meeting 

Non-Executive Directors 

Sir Colin Walker, OBE, Chairman Cambridge RHA 

Mr Lawrence Banks, Deputy Chairman, R. Fleming & Co. 

Mr Dennis Allison, CB, Regional General Manager, NW RHA 

Executive Directors 

Phase I Mr John F. Adey, Chief Executive 
Dr Harold Gunson, CBE, Medical Director 

A detailed study of the activities of BPL was undertaken with Mr Barry J. Savery, Director of Finance and Administration 
the involvement of their senior staff. The provision of a more 
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NSA Board 

Steering group 

NBA Executive 

Strategy group 

Donors I Customers I Operations I Administration 

Specialist Apherosls Research 
services and 

development 

Fig. 12.2 Schematic representation of the organization for the 
.vestigation of the activities of the NBTS. 

consultant haematologists were interviewed to obtain their 
views on the provision of services by the BCs. 

A number of Working Groups were formed to discuss 
certain aspects of the operations (Fig. 12.2). Each was chaired 
by a senior member of the transfusion service with the excep-
tion of Research and Development, which was chaired by 
Dr David Anstee. Bain allocated a person from their staff to 
each Working Group. 

A Strategy Group, chaired by Dr Marcela Contreras, 
met regularly to consider the information provided by the 
Working Parties and this, in turn, reported to a Steering Group 
comprising the executive Directors of the NBA. Detailed 
presentations were given to the NBA Executive and to the 
NBA Board on a monthly basis. 

A striking feature of the data collected, although it was 
not surprising given the history of the regional management 
of the NBTS for almost 50 years, was the considerable varia-

an in procedures carried out at the centres. It became clear, 
as the study progressed that there was a degree of duplication 
that could only lead to inefficiency. 

Phase III 

In this account it is possible to give only a brief summary of 
the findings. On the whole the centres received praise for the 
service they provided but some of the findings did not leave 
room for complacency. For instance, almost 20% of hospitals 
claimed that their local centre failed regularly (i.e. more than 
once a month) to meet all blood and product requirements. 
The great majority of donors were satisfied with the treat-
ment they received but the remaining 3% were dissatisfied; 
if those questioned were representative of the donor popu-
lation this meant that, approximately, 60,000 donors had 
grounds for complaint. 

The more effective use ofblood and blood products could 
only be brought about by improving credibility with the 

hospital clinical staff. Hospital consultants had differing 
opinions on the effectiveness of their colleagues at the BCs. 
They were anxious, in most instances, to have the involve-
ment of transfusion medicine specialists and, in particular, 
to receive educational material in the form of guidelines. 

The strategy for improving the Service was summarized 
under three headings, viz: 

• improving clinical practice; 
• improving the donor interface; 
• increasing operational effectiveness. 

Encompassed within the above headings were 35 separate 
initiatives, It was recognized that without a coordinated 
national information technology policy any improvements 
to the Service would be limited. As potential changes were 
identified they were discussed in detail with the NBA Exe-
cutive. 

The provision of more effective clinical support was an 
improvement which the medical staff in each centre would 
have to consider and discuss with their hospital colleagues. 

The estimated expenditure on blood collection was £65 
million each year, approximately 50% of total costs. Several 
opportunities to improve donor care were identified inclu-
ding the identification of `best practices' and transferring 
them across the NBS, the out-posting of teams to reduce 
travelling times, training of staff and the introduction of 
advanced information technology. 

Improving operational effectiveness was the initiative 
which would cause major changes in the NBS. Inevitably, 
with regional management for so many years there was 
excess capacity. Each centre was equipped to perform every 
procedure and each had comprehensive administrative and 
donor-service functions. Analysis of the data from the study 
led to the conclusion that some functions could be consoli-
dated into fewer centres. These were blood grouping, proces-
sing, apheresis, research and development, major adminis-
tration and blood-donor management. The NBA Executive 
agreed that the above operational changes should be made. 
Indeed, there was considerable enthusiasm for change and 
the majority of directors considered that Bain had provided 
a stimulus for this to take place. 

There was unanimous agreement that three administra-
tive zones should be created. One BC in each zone would be 
nominated as the Administrative Centre and would be res-
ponsible for major administrative and donor management 
functions. 

FORMAL PUBLIC CONSULTATION 

Such major changes required public consultation before 
consideration by Ministers. The Consultation Document was 
published by the NBA in September 1994. 
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The key proposals and recommendations were: 

• "the creation of three Administrative Zones, London 
and the South East, Midlands and the South West and 
Northern, with one Administrative Centre in each, based 
in ,4orth London (Colindale), Bristol and Leeds; 

- the consolidation of testing and processing activities 
leading to the amalgamation of Lancaster with Man-
chester and Plymouth with Bristol in 1995; Liverpool 
with Manchester and Oxford with Birmingham and 
Bristol in 1996; and Brentwood with North London in 
1997; 

• an increase in the number of stockholding units to ensure 
that all hospitals are within 2 h travelling time for emer-
gency deliveries.."' 

Over 1700 responses were received by the Chairman of 
the NBA. As one might expect the majority were critical of 

or more of the proposals. In particular, this applied to 
ttie consolidation of certain functions into fewer centres, when 
concern was expressed that such changes would be detri-
mental to the provision of services. Regrettably, the Chief 
Executive of NBA suffered unjustified obloquy. A significant 
number of responses provided constructive comments and 
there was support for the proposals both from some profes-
sional correspondents and from members of the general 
public. 

The NBA appointed a small independent panel, under 
the chairmanship of Professor Alistair Bellingham, to advise 
them whether replies to the Consultation Document had been 
properly documented and that due consideration had been 
given to the responses received. Comments were also invited 
on the consultation process itself. 

In their report of June 1995, the Panel concluded that the 
NBA had carefully considered the responses from the consul-
tation and as a result had modified some of the original pro-
posals. The major change was the retention ofthe Brentwood 

ntre for testing and processing and the transfer of this 
activity from Cambridge to Brentwood. This change would 
make additional laboratory space available for research and 
developmental work at Cambridge. The term `stockholding 
unit' was changed to `reserve blood-supply bank'. Two fur-
ther sites were proposed, one in South Lincolnshire and one 
in Central London. Additionally, the old regional boundaries 
would be removed so that each hospital could be serviced 
from the bank which was the closest in journey time to it. 

The time-table for the implementation was amended and 
the modified proposals were presented to DoH. Approval 
was given in November 1995.3

2 Proposals for the future of the National Blood Service, 
(Consultation Ducument), NBA, September 1994.  Plans for the 
future of the National Blood Service, Department of Health, 
November 1995. 

OTHER SUCCESSFUL ACTIONS TAKEN BY THE 
NBA 

Whilst the event which overshadowed all other activities 
during the first 18 months of its existence was the Bain study 
and the subsequent consultation process, the NBA has 
managed to undertake other measures which have had a 
beneficial effect on the work of the NBS. 

Zonal management and coordination 

There was a long delay between the proposal to create three 
Administrative Zones and its approval. In order that consi-
deration could be given to the inevitable problems which 
would arise when the changes were implemented, directors 
and other key staff in the zones were appointed on a designate 
basis. 

The NBA Executive now comprises the Executive Direc-
tors of the NBA, the Zonal Administrative Directors, the 
Chief Executive of BPL and the National Public Relations 
Manager. Within the zones there are multidisciplinary 
management teams, who meet regularly and also meet as 
specialist groups with their counterparts at the NBA. The 
managerial structure which has been developed allows a 
greater coordination between BCs and between BPL and BCs 
than has existed in the Service at any time in the past. 

Medical assessment of donors 

For many years RTCs had adopted different policies for the 
selection of donors whilst working within a general frame-
work, so that a donor might be accepted in one region and 
rejected in another. Dr Gunson chaired a working party, 
formed during the latter months of the National Directorate, 
which consulted each centre to obtain information on how 
donors were medically assessed. Comprehensive guidelines 
were written and issued to all BCs as a controlled document. 
Also there was concern that the present method of select-
ing donors might not be optimum and, certainly, it varied 
throughout the country. As an alternative, it was decided to 
investigate the technique of direct interview. Two seminars 
were held in January 1994 for those staff responsible for 
donor assessment.The participants interviewed actors, who 
portrayed donors with a variety of ailments, to decide whether 
the'donor' should give blood. The seminars were welcomed 
and the system was piloted at Brentwood and Sheffield to 
identify resource and staffing implications. 

Those who attended the courses were asked to pass on 
the skills to others who would be involved with the selection 
of donors. A video recording was produced which proved a 
useful teaching aid for the national training courses being 
developed. In April 1995 personal interviews for medical 
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assessment were introduced nationally. Initially some donors 
were concerned that these changes would increase the time 
they had to spend at the session; however as the programme 
has proceeded these fears have been allayed. This initiative 
has been included in the Blood Donors' Charter (see below), 
with the commitment to provide facilities at sessions where 
donors can be interviewed in a confidential manner. 

Development of a national computer system 

A survey of the existing information technology infra-
structure, carried out in 1993, confirmed that the systems had 

een purchased from a large number of suppliers, using 
differing hardware and software coding standards, resulting 
in incompatibility. The NBA Board agreed that the Service 
needed a single information system and that it should be an 
existing proven system. 

A multidisciplinary group of staff worked with the 
consultants, CSC Computer Sciences Ltd, and prepared a 
statement of need, a process which took several months. 
These specifications were advertised throughout Europe and 
of 29 companies who replied, a British company, Savant 
Enterprises, were awarded the contract to install the new 
system. The work should be completed by December 1997. 

Increasing efficiency of blood collection to accommodate 
demand. 

Over the past 2 years the demand for blood has increased by 
3-4% each year. To meet this increase in demand the NBS 
`s reviewing its collection programme to achieve flexibility so 
that donors can more easily fmd a convenient blood-collection 
session. Collection venues are being assessed for accessability, 
the provision of general facilities and for confidential donor 
interviews (see above). Working practices are being reviewed 
to improve session organization and reduce waiting times. 

It has been noted previously that blood-collection teams 
have not always been based in the most convenient venues; 
several hours each day have been spent in travelling when 

some of this time could be used for collecting donations. 
The process of siting collection teams closer to the donors 
has begun, with one based on the Isle of Wight and one in 
Thetford, Norfolk. Apart from logistical advantages, such 
teams can engender closer links with the local community, 
improve knowledge ofblood-collection premises and provide 
opportunities for publicity and recruitment. 

A blood donor's charter 

It has been mentioned, above, that donor interviews for 
medical assessment were included in the Charter, written in 
1995. Donors have been informed in the Charter of the stan-
dards they could expect and their rights including how to 
complain. Thus, they would be given about 2-weeks' notice 
of blood donation, they would spend no longer than 1 hour 
at a blood-collection session and that each session would be 
supervised by an experienced doctor or nurse. In return, 
donors were asked to answer, conscientiously, all personal 
and health questions and inform their local centre about any 
illness they developed within 2 weeks following a donation. 

CLOSING COMMENTS 

The first attempt by transfusion directors to establish a 
centrally managed Service was in 1970. Those who began 
this dialogue with the DHSS have retired and, unfortunately, 
some have not lived to see the eventual success of their 
initiative a generation later. 

Devolution might be the correct management policy for 
the diverse activities of the hospital service. However, over 
the years many staff in the NBTS have considered that central 
management and a major degree of standardization was 
the only way to obtain maximum benefit from blood support 
therapy. Standardization must not be confused with uni-
formity which can stifle ingenuity and progress. 

It is important that the NBA has time and support from 
blood donors and NBS and hospital staff to demonstrate that 
this philosophy is correct. 

0 1996 Blackwell Science Ltd, Transfusion Medicine, 6, Suppi. I, 80-84 

NHBT0000028_0091 



Transfusion Medicine, 1996.6 (Suppl. 1), 85-88 

References 

Aach, R.D., Szmuness, W., Mosley, J.W. ci al. (1981) Scrum alanine 

aminotransferase of donors in relation to the risk of non-A, non-

B hepatitis in recipients: the transfusion transmitted viruses 

study. New England Journal of Medicine, 304, 989-994. 

Agote, L. (1915) Nuevo procedimiento para la transfusion de sangre. 

Annals of the Institute of Clinical Medicine, 1. 

Allen, PC. (1945) The history of polythene. Plastics, 9, 68-73. 

Alter, 11.1. (1984) Proceedings ofthe XVIII Congress of the Inter-

national Society of Blood Transfusion, 19. Karger, Basle. 

,er, H.J. (1985) Post-transfusion hepatitis: clinical features, risk 

and donor testing. in: Infections, Immunity and Blood Trans-

fusion. (ed. Dodd R.Y. & Barker L.F.) 47-61, A. Liss Inc., 

New York. 
Alter, H.J., Purcell, R,H., Holland, P.V. etal. (1981) Donor trans-

aminase and recipient hepatitis: impact on blood transfusion 

services. Journal ofAmerican Medical Association, 246,630-

634. 
Amman, A.J., Cowan, M.J., Wars, D.M. et al. (1983) Acquired 

immunodeficiency in an infant: possible transmission by means 

of blood products. Lancet, 1, 956-957. 

Annotation: Stored blood (1939). Lancet, ii, 1227-1228. 

Anstee, D.I. (1995) An appreciation to Dr Ernest Mourant, FRS. 

Bulletin ofthe Royal College of Pathologists, 92, 6-7. 

Barbara, J.A.J. (1993) Questions of quality: how much HBsAg is 

there in this sample and is our assay sensitive enough to detect 

it? Vox Sanguinis, 65, 249-250. 

Barbara, J.A.J., Salka, R., Lalji, F. & Mochnaty, P. (1982) TPHA 

compared with cardiolipin tests for serological detection of early 

primary syphilis. Journal ofClinicalPathotogy, 35, 1394-1395. 

arhana, J.A.J. & Contreras, M. (1991) Non-A, non-B hepatitis and 

the anti-HCV assay. Vox Sanguinis, 60, 1-7. 

Barre-Sinousi, F., Cherman, J.C., Rey, F. et al. (1983) Isolation of 

a T-lymphotropic retrovirus from a patient at risk for acquired 

immune deficiency syndrome (AIDS). Science, 220,868-871. 

Bloch, O. (1941) Loss of Treponema pallidum in ciliated blood at 

5°C. Bulletin John's Hopkins Hospital, 68, 412. 

Blombach, M. (1958) Purification of anti-haemophilic globulin. 

Arkive fur Kemi, 12, 387-396. 
Blumberg, B.S., Alter, H.J. & Visnich, S. (1965) A new antigen in 

leukemic sera. Journal of the American Medical Association, 

191, 541-546. 
Blumberg, B.S., Sutnick, Al. & London, W.T. (1968) Hepatitis 

and leukaemia: their relation to Australia Antigen. Bulletin of 

the New York Academy ofSciences, 44, 1566. 

Blundell, J. (1824) Researches Physiological and Pathological; 

instituted principally with a view to the improvement of medical 

and surgical practice. E. Cox & Son, London. 

Brennan, M., Runganga, J., Barbara J.A.J. etal. (1993) Prevalence 

of antibodies to human T cell leukaemia/lymphoma virus in 

blood donors in North London. British Medical Journal, 307, 

1235-1239. 

Brewer, H.F., Maizels, M., Oliver, J.O. & Vaughan, J.M. (1939a) 

Use of stored blood for transfusion (communication). British 

Medical Journal, 2, 1052-1053. 

Brewer, H.F., Maizels, M., Oliver, J.O. & Vaughan, J.M. (1939b) 

Stored blood for transfusion. Lancet, ii, 1183. 

Budiansky, S. (1984) AIDS screening: false tests raise doubts. Nature, 

312, 583. 
Budiansky, S. (1985) AIDS tests alarm blood banks, Nature, 313, 

87. 
Bushby, S.R.M., Kekwick, A., Marriott, H.L. & Whitby, L.E.H. 

(1940) Survival of stored red cells after transfusion. Lancet, ii, 

414-417. 
Bushby, S.R.M. & Whitby, L.E.H. (1942) Certain properties of 

plasma, with a new method for large scale production of non-

clotting plasma. Journal Royal Army Medical Corps, '78,255. 

Centers for Diseases Control (1982) Pnemocystis carinti pneumonia 

among persons with hemophilia. MMWR, 31, 365-367. 

Chick, H., Hume, M. & Macfarlane, M. (1971) War on Disease: a 

history of the Lister Institute. E. Baylis & Son Ltd, Worcester 

and London. 
Chiensong-Popov, R., Weiss, R.A,, Dalgleish, A. etal. (1984) Preva-

lence of antibody to human T-lymphotropic virus type III in 

AIDS and AIDS-risk patients in Britain. Lancet, ii, 477-480. 

Choo, Q-L., Kuo, G., Wiener, A.S. et al. (1989) Isolation of a cDNA 

clone derived from a blood-borne non-A, non-B viral hepatitis 

genome. Science, 244, 359-361. 

Clegg, J.W. & Dible, J.H. (1940) Preparation and use of human 

serum for blood transfusion in shock. Lancet, ii, 294-296. 

Cockburn, W.C., Harrington, J.A., Daley, A. et al. (1950) Gamma-

globulin in the prevention and attenuation of measles. Control-

led trials in day and residential nurseries. A report to the Medical 

Research Council. Lancet, ii, 732-736. 

Cockburn, W.C., Harrington, J.A., Zeitlin, R.A., Morris, D. & 

Camps, F.E. (1951) Homologous serum hepatitis and measles 

prophylaxis. A report to the Medical Research Council. British 

Medical Journal,-2, 6-12. 
Colvin, B.T., Rizza, C.R., Hill, F.G.H. et al. (1988) Surveillance of 

non-A, non-B hepatitis transmission by coagulation factor 

concentrates, dry heated at 80°C. Lancet, ii, 814-816. 

Combined Study (1966) Prevention of Rh haemolytic disease: 

results of the clinical trial. A combined study from centres in 

England and Baltimore. British Medical Journal, 2, 901-906. 

Commission of the European Communities. (1991) Medicinal Pro-

ducts Derived from Human Blood and Plasma, 40-56. Brussels. 

Contreras, M., Hewitt, P.E., Barbara, J.A.J. & Mochnaty, P.Z. (1985) 

Blood donors at high risk of transmitting the acquired immune 

deficiency syndrome. British Medical Journal, 290,749-750. 

Creeth, J.M. (1993) Life in the Biophysics Department 1960-1975. 

The Biochemist, 15, 21-22. 
Crile, G. (1909) Hemorrhage and Transfusion. Appleton, New 

York. 

®1996 Blackwell Science Ltd 

NHBT00000280092 



86 References 

lie Silva, M., Contreras, M. & Barbara, J.A.J. (1988) Two cases of 

transfusion transmitted malaria (TTM) in the UK. Transfusion, 

28, 86. 
Dike, G.W.R., Bidwell, E. & Rizza, C.R. (1972) The preparation 

and clinical use of a new concentrate containing factor IX, pro-

thrombin and factor X and of a separate concentrate containing 

factor VII. British Journal of Haematology, 22, 469-490. 

Dike, G.W.R., Griffiths, D. & Tadman, A.J. (1977) Factor VII 

concentrate. Thrombosis and Haemostasis, 37, 572. 

Drew, C.R., Stetton, D., Rhoads, C.P. & Scudder, J. (1941) Report 

of the Blood Transfusion Association concerning the project 

for supplying blood plasma to England, August 1940 to 

January 1941. Wellcome Institute, Contemporary Medical 

Archives. 
Editorial, (1918) Transfusion of blood in military and civil practice. 

Lancet, i, 773-774. 
Elliot, G.A., Macfarlane, R.G., & Vaughan, J.M. (1939) The use of 

stored blood for transfusion. Lancet, ii, 384-387. 

Ellis, F.P. (1942) A description of the blood transfusion and 

resuscitation unit, 64th General Hospital. Journal ofthe Royal 

Naval Medical Service, 28, 136-144. 

Evatt, R.L., Stein, S.F., Francis, D.P. et al. (1983) Antibodies to 

human T-cell leukemia virus-associated membrane antigens in 

haemophiliacs; evidence for infection before 1980. Lancet, ii, 

698-700. 
Fantus, B. (1937) The therapy of the Cook County Hospital: blood 

preservation. Journal of the American Medical Association,109, 

128-131. 
Ferguson, M., Pipkin, P.A., Heath, A.B. & Minor, P.D. (1993) 

Working standards for hepatitis B surface antigen for use in the 

UK Blood Transfusion Service: Results of a collaborative study. 
Vox Sanguinis, 65, 303-308. 

Follett, E.A.C. (1995) Screening tests for hepatitis C virus. Proceed-
ings ofthe Royal College ofPhysicians ofEdinburgh, 25,595-
598. 

Francis, G.E.C., Harrison, G.A. & Picken, L.E.R. (1944) Deposit 
in Seitz-filtered serum. Lancet, i, 51-52. 

Gibson, P.C. (1926) A technique of blood transfusion. Lancet, ii, 
375-377. 

Glazcbrook, J.A., Rodgers, B.C. Corbishley, T. el al. (1992) Diag-
nostic reagents for hepatitis C virus. Archives of Virology, 4 
(Suppl.), 219-221. 

Goldsmith, K.L.G., Mourant, A.E, & Bangham, D.R. (1967) The 
International Standard for anti-Rho (anti-D) incomplete blood 
typing serum. Bulletin of the World Health Organisation, 36, 
435-445. 

Greaves, R.I.N. (1941) The freezing of human serum and plasma 
in Medical Research Council transfusion bottles, before drying 
by sublimation from the frozen state. Journal of Hyglene, 41, 
489-495. 

Greaves, R.I.N. (1946) The preservation of proteins by drying. MRC 
Special Report Series No. 258. HMSO, London. 

Gunson, H.H. (1984) The needed volume of plasma. VoxSanguinis, 
46 (Suppl.1), 66-71. 

Gunson, H.H. (1986) The blood transfusion service in the UK. In: 
Proceedings of AIDS conference, Newcastle-upon-Tyne, 91-
100. Intercept, Newcastle-u pon-Tyne. 

Gunson, H.H. & Rawlinson, V.I. (1988) HIV screening of blood 

donations in the United Kingdom. Yox Sanguinis, 54, 34-38. 

Gwynn, C.A. & Alsever, J.B. (1939) Collection and preservation 

of placental blood for transfusion purposes. American Journal 

of Medical Science, I98, 634-646. 
Handfield-Jones, R.P.C. & Lewis, H.B.M. (1952) Rubber tubing 

as a cause of infusion thrombophlebitis. Lancet, i, 585-588. 

Harrington, C.R. & Miles, A.A. (1939) Stored blood (Letter). 

Lancet, i, 1348. 
Hogman, C.F., AkerblOm, 0., Hedlund, K., Rosen, L. & Wicklund, 

L. (1983) Red cell suspensions in SAG-M medium. Yax San-

guinis, 45, 217-223. 
Holburn, A.M. & Prior, D. (1987) The UK national external quality 

assurance scheme in blood group serology. Compatibility test-

ing, 1983-1984: the influence of variables in test procedures 

on the detection of incomplete antibodies. Clinical andLabora-

tory Haematology, 9, 33-49. 
Horowitz, M.S., Rooks, C., Horowitz, B. & Hilgarten, M.W. (1988) 

Virus safety of solvent detergent anti-haemophilic factor con-

centrate. Lancet, ii, 186-189. 
Hughes-Jones, N.C. & Stevenson, M. (1968)The anti-D content of 

IgG preparations for use in the prevention of Rh haemolytic 

disease. Yax Sangutnis, 14, 401-408, 
Hustin, A. (1914) Principb d'une nouvelle methode de transfusion. 

Journal of Medicine (Brussels), 2, 436. 
Hutton, E.L. & Shute, P.G. (1939) The risk of transmitting malaria 

by blood transfusion. Journal of Tropical Medicine and 

Hygiene, 42, 309. 
Jansky, J. (1907) Haematologicke, studie u. psychotiku. Sb. Klin. 

Praze., 8, 85-139. 
Jeffries, D.J., James, W.H., Jefferiss, F.G.J. etal. (1973) Australia 

(hepatitis associated) antigen in patients attending a venereal 

diseases clinic. British Medical Journal, ii, 455-456. 

Jones, J.M., Kekwick, R.A. & Goldsmith, K.L.G. (1969) Influence 

of polymer on the efficacy of serum albumin as a potentiator of 
'incomplete' Rh agglutinins. Nature, 224, 510. 

Jorda, F.D. (1939) The Barcelona Blood Transfusion Service. 
Lancet, i, 773-775. 

Kekwick, R.A. (1981) Alan Nigel Drury, 1889-1980. Biographical 
memoirs of Fellows of the Royal Society, 27, 188-189. 

Kekwick, R.A. (1993) The Biophysics Department at the Lister 
Institute (1937-197 1). The Biochemist, 15, 32-37. 

Kekwick, R.A. & Mackay, M.E. (1954) The separation of protein 
fractions from human plasma with ether. Medical Research 
Council, Special Report Series, No. 286, 

Kekwick, R.A., Mackay, M,E. & Record, B.R. (1946) The frac-
tionation of human plasma with ether. Nature, 157, 629. 

Kekwick, R.A. & Wolf, P. (1957) A concentrate of human anti-
haemophilic factor: its use in six cases of haemophilia. Lancet, 
i, 647 50. 

Keynes, G. (1924) Blood donors. British Medical Journal, 2, 613-
614. 

Keynes, G. (1983) The Gates ofMemory. Oxford University Press, 
Oxford. 

King, M-J. (1994) Reference services for the biochemical analysis 
of red cell membranes— a review of the last five years. IBGRL 
News, 13-15. 

m 1996 Blackwell Science Ltd, Transfusion Medicine, 6, Suppl. 1, 85-88 

NHBT0000028_0093 



References 87 

Koziol, D.E., Paul, M.T., Holland, R.V. et al. (1986) Antibody to 

hepatitis B core antigen as a paradoxical marker for non-A, 

non-B hepatitis agents in donated blood. Annals of Internal 

Medicine, 104, 488-495. 

Krijnen, H.W., Kuivenhoven, A.C.J. & de Wit, J.J,FrM. (1970) 

The preservation of blood cells in the frozen state. In: Modern 

Problems ofBlood Transfusion (ed. Speilman, W. & Seidl, S.). 

Gustav Fischer, Stuttgart. 

Kumpel, B.L., Goodrick, J. Pamphilon, D.H. et al. (1995) Human 

Rh D monoclonal antibodies (BRAD-3 and BRAD-5) cause 

clearance of Rh D positive red blood cells and suppression of 

Rh D immunisation in Rh D negative volunteers. Blood, 86, 

1701-1709. 
Landsteiner, K. (1901) Uber Agglutinationserscheinungen normalen 

menschlinchen Blutes. Wiener Klinik Wochensclire, 1, 5-8. 

(English translation in Transfusion (1961) 1, 1132-1134.) 

Lane, R.S. (1983) Non-A, non-B hepatitis from intravenous 

immunoglobulin. Lancet, ii, 974-975. 

ane, R.S., Kavanagh, M.L. & Vallet, L. (1983) Human immuno-

globulin for clinical use. Lancet, i, 357-358. 

Lanyon, E.C.G. (1941) An apparatus for spin-freezing serum or 

plasma in circular bottles. Journal of Hygiene, 41, 111-116. 

Lee, S., Wu, X., Reid, M., Zelinski, T. & Redman, C. (1994) 

Molecular basis ofthe KI/K2 polymorphism. Blood, 84, 235a. 

Lewisohn, R. (1915) Blood transfusion by the citrate method. 

Surgery, Gynecology and Obstetrics, 21, 37-47. 

Lewisohn, R. & Rosenthal, N. (1933) Prevention of chills following 

the transfusion of citrated blood. Journal of the American 

Medical Association, 100, 466-469. 
Lionetti, F.J. and Callahan, A.B. (1979) Cryogenic preservation of 

full units of human RBC's with hydroxyethyl starch 15010.7. 

Vox Sanguinis, 37, 364-368. 
Loutit, J.F. & Mollison, P.L. (1943) Advantages of a disodium-

citrate-glucose mixture as a blood preservative. British Medical 

Journal, ii, 744, 
Loutit, J.F., Mollison, P.L. & Young, 1.M. (1943) Citric acid-

sodium-citrate-glucose mixtures for blood storage. Quarterly 

Journal of Experimental Physiology, 32, 183. 
McFarlane, A.S. (1942) Behaviour of lipids in human serum. Nature, 

149, 439. 
Machin, S.J., McVerry, B.A., Chiensong-Popov, R. & Tedder, RS. 

.(1985) Seroconversion for HTLV III since 1980 in British 
haemophiliacs. Lancet, ii, 336. 

Maizels, M. (1939) A new filter for blood transfusion. Lancet, ii, 

598-599. 
Maizels, M. (1941) Unpublished Report to the MRC'sBlood Trans-

fusion Committee. 
Maizels, M. (1944) Processing of plasma with kaolin. Lancet, ii, 

205-208. 
Maizels, M. & Paterson, J.H. (1940) Survival of stored blood after 

transfusion. Lancet, ii, 417-420. 
Maizels, M. & Whittaker, N. (1939) Preservation of stored blood. 

Lancet, ii, 1219-1220. 
Malinson, G., Soo, K.S. & Anstee, D.J. (1944) The molecular basis 

of the Fy' and Fy' antigens. Transfusion Medicine, 4 (Suppl. 

1), 45. 
Marriott, H.L. & Kekwick, A. (1935) Continuous drip blood trans-

fusion. Lancet, i, 977-980. 

Masson, A.H.B. (1993) History of the Blood Transfusion Service 

in Edinburgh. Edinburgh and South East Scotland Blood Trans-

fusion Association, Edinburgh. 

Maycock, W.d'A., Vallet, L., Wesley, E.D., Hughes-Jones, N.C. 

& Goldsmith, K.L.G. (1970) Preparation of anti-D immuno-

globulin for clinical use. Progress in Immunobiological Stan-

dardisation, 4, 272-278. 

Mayo, D., Rose, A.M., Matchett, S.E. et al. (1991) Screening 

potential blood donors at risk for H[V. Transfusion, 31, 466-

474. 
Medical Research Council (1957) Thrombophlebitis following 

intravenous infusions: trial of plastic and red rubber sets. Report 

to the MRC by a sub-committee of the Blood Transfusion 

Research Committee. Lancet, i, 595-597. 

Medical Research in War (1947) Report of the Medical Research 

Council for years 1939-1945. HMSO, London. 

Mitchell, R. & Barr, A. (1992)'fransfusing Yersinia enterocolitica. 

British Medical Journal, 305, 1095-1096. 

Mollison, P.L. (1948) Physiological jaundice of the newborn. 

Lancet, i, 513-515. 
Mollison, P.L., Engeifriet, C.P. & Contreras, M. (1993) Blood 

Transfusion in Clinical Medicine. 9th edn, Blackwell Scientific 

Publications, Oxford. 
Mollison, P.L. & Young, I.M. (1940) Survival of the erythrocytes 

of stored blood. Lancet, i, 420-421. 

Mollison, P.L. & Young, I.M. (1941) Failure of in vitro tests as a 

guide to the value of stored blood. British Medical Journal, ii, 

797-800. 
Mollison, P.L. & Young, I.M. (1941-2) In vivo survival in the human 

subject of transfused erythrocytes after storage in various preser-

vative solutions. Quarterly Journal of Experimental Medicine, 

31, 359-532. 
Moore, R.J. (1991) Promoting blood donation : a study of the social 

profile, attitudes, motivation and experience of donors. Trans-

fusion Medicine, 1, 201-207. 
Mortimer, P.P., Parry, J.V. & Mortimer, J.V. (1985) Which anti-

HTLV III/LAV assays for screening and confirmatory testing? 

Lancet, ii, 873-877. 
Moss, W.L. (1910) Studies on isoagglutinins and isohemolysins. 

Bulletin John's Hopkins Hospital, 21, 63-70. 
Mourant, A.E. (1945) A new rhesus antibody. Nature, 155, 542. 
Mourant, A.E. (1954) The Distribution ofthe Human Blood Groups. 

Blackwell Scientific Publications, Oxford. 

Mourant, A.E. (1965) The establishment of an international panel 

of blood donors of rare types. Vox Sanguinis, 10, 129-132. 

Mourant, A.E., Kopec, A.C. & Domaniewska-Sobezak, K. (1976) 

The Distribution of the Human Blood Groups and other Bio-

logical Polymorphisms. 2nd edn, Oxford University Press, 

Oxford. 
Moynihan, B. (1918) The operation of blood transfusion. Lancet, i, 

826. 
Newman, J., Johnson, A.J., Karpatkin, M.H. & Puszkin, S. (1971) 

Methods for the production of clinically effective intermediate 
and high purity factor VIII concentrates. British Journal of 

Haematology, 21, 1-20, 
Oliver, P.L. (1936) A plea for a national blood transfusion con-

0 1996 Blackwell Science Ltd, Transfusion Medicine, 6, Suppl. 1, 85-88 

NHBT00000280094 



88 References 

ference. British Medical Journal, 2, 1032-1033. 
Palek, J. & Sakr, K.E. (1992) Mutations of the red blood cell 

membrane proteins: from clinical evaluation to detection of the 
underlying genetic defect. Blood, 80, 308-330. 

Paterson, J.H. (1939) Stored blood for transfusion. Lancet, ii, 908. 
Polge, C., Smith, A.U. & Parkes, A.S. (1949) Revival of sperma-

tozoa after vitrification and dehydration at low temperatures. 
Nature, 164, 666. 

Pool, J.G. (1970) Cryoprecipitated Factor VIII concentrate, Biblio-
theque Hematologie, 34, 23-26. 

Poole, J. (1990) World Health Organisation International Panel of 
Donors of Rare Types. IBGRL News, 4. 

Popovic, M., Sarngadharan, M.G., Read, I. & Gallo, R.C. (1984) 
Detection, isolation, and continuous production of cytopathic 
retrovirus HTLV III from patients with AIDS and pre-AIDS. 
Science, 224, 497-500. 

Prince, A.M. (1968) An antigen detected in blood during the 
incubation period of serum hepatitis. Proceedings of the 
National Academy ofSciences (USA), 60, 814-821. 

Puckett, A., Davison, G., Entwistle, C.C. & Barbara, J.A.J. (1992) 
Post-transfusion septicaemia 1980-1989: importance of arm 
cleansing. Journal of Clinical Pathology, 45, 155--157. 

Report to the Medical Research Council by the Working Party on 
the use of anti-D immunoglobulin for the prevention of iso-
immunization of Rh-negative women during pregnancy (1974). 
Controlled trial of various anti-D dosages in suppression of Rh 
sensitization following pregnancy. British Medical Journal, 2, 
75-80. 

Riddell, V.H. (1939) Blood Transfusion. Oxford University Press, 
Oxford. 

Robertson, O.H. (1918) Transfusion with preserved red blood cells, 
British Medical Journal, 1, 691-695. 

Rous, P. & Turner, J.R. (1916a) The preservation of living red blood 
cells in vitro. 1) Methods of preservation. Journal of Erperi-
mental Medicine, 23, 219-237. 

,tour, P. & Turner, J.R. (1916b) The preservation of living red 
blood cells in vitro. 2) The transfusion of kept cells. Journal of 
Experimental Medicine, 23, 239-248. 

Saxton, R.S. (1939) Letter. Lancet, i, 903. 
Scott, M.L. (1991) The International Blood Group Reference 

Laboratory, Bristol. Newsletter, British Blood Transfusion 
Society, 22, 1-3. 

Scott, M.L., Voak, D., Phillips P.K., Hoppe, P.A. & Kochman, 
S.A. (1994) Review oftheproblems involved in usingenzymes 

in blood group serology — provision of freeze-dried ICSH/ 
ISBT protease enzyme and anti-D reference standards. Vox 
Sanguinis, 67, 89-98. 

Simsek, S., Faber, N.M., Bleeker, P.M. et al, (1993) Determination 
of human platelet antigen frequencies in the Dutch population 
by immunophenotyping and DNA (allele-specific restriction 
enzyme) analysis. Blood, 81, 835-840. 

Simsek, S., Bleeker, P.M. & von dem Borne, A.E.G.Kr. (1994) 
Prenatal determination of fetal RhD type. New England Journal 
ofMedicine, 330, 795. 

Smillie, J. & Ala, F.A. (1991) Fatal transfusion associated with 
Yersinia enterocolitica. Transfusion Medicine, 1 (Suppl. 2), 8. 

Smith, A.U. (1950) Prevention of haemolysis during freezing and 
thawing of red blood cells. Lancet, ii, 910. 

Smith, J.K. (1988) Surveillance for NANB transmission by BPL 
factor VIII (8Y) and factor IX (9A) concentrates dry heated at 
80°C for 72 hours. XX Congress ofthe International Society of 
Blood Transfusion, Abstracts, 212. BBTS, Manchester. 

Thomas, M.J.G., Parry, E.S., Nash, S.G. & Bell, S.H. (1996) A 
method for the cyropreservation ofred blood cells using hydro-
xethyl starch as a cryoprotectant. Transfusion Science, in press. 

Thompson, A., Contreras, M., Gorick, C.K. etal. (1990) Clearance 
of RhD positive cells with monoclonal anti-D. Lancet, 336, 
1147. 

Turner, T.B. & Diseker, T.K. (1941) Duration of infectivity of 
Treponema pallidum in citrated blood stored under conditions 
obtaining in blood banks. Bulletin John's Hopkins Hospital, 
68, 269. 

Vallet, L. (1993) The Lister Institute Blood Products Laboratory, 
1954-1978. The Biochemist, 15: 38-41. 

Vaughan, J.M. (1939) The Medical Research Council Blood 
Transfusion Outfit. British Medical Journal, ii, 1084-1085. 

Wain, S.L. (1984) The controversy of unmodified versus citrated 
blood transfusion in the early 20th century. Transfusion, 24: 
404-407. 

Walter, C.W. & Murphy, W.P. (1952) A closed gravity technique 
for the preservation of whole blood in ACD solution utilizing 
plastic equipment. Surgery, Gynecology and Obstetrics, 94, 
687-692. 

Watkins, W. (1994) The biochemistry department at the Lister 
Institute, Chelsea (1940-1975). The Biochemist, 16,26-36. 

Young, H., Moyes, A., McMillan, A. & Patterson, J. (1992) Enzyme 
immunoassay for anti-treponemal IgG screening or confirmatory 
tests. Journal of Clinical Pathology, 45, 37-41. 

® I996 Blackwell Science Ltd, Transfusion Medicine, 6, Suppl. I, 85-88 

NHBT00000280095 



ternatior

0 

1 Ut
o ~ a 
~N J• s O 1s s Q a 

pOOlB yshia00

An international ,journal published for the British Blood Transfusion Society 
Editor: Dr David J Anstee, Director Bristol Institute for Transfusion Sciences, Bristol, UK 

Now entering its sixth successful year, Transfusion Medicine continues to reflect the 
interests of clinicians, scientists and other professionals working in the broad field of blood 
transfusion medicine. 

The journal publishes original articles reviewed by international experts in the field, and 
rapid publication is a high priority. Transfusion Medicine also features invited reviews, 
state-of-the-art reports, good practice guidelines, leading articles, letters to the editor, 
occasional historical articles and signed book reviews. Abstracts of scientific meetings and the proceedings of symposia are also published from time to time. 
Transfusion Medicine is abstracted in Current Contents/Life Sciences, Science Citation Index, SCISEARCH and Research Alert. 

1996 SUBSCRIPTION INFORMATION 
Trau.r%usinn Medicine (ISSN (1956-7578) is published quarterly. All subscriptions are entered on a calendar-year basis, beginning in Jaimary and expiring the following December. Back issues are available, please contact us for details. Subscription rates for Volumed (1996) are: 

Europe USA & Canada Rest of World Standard £99.00 US$175.00 £109.00 Canadian Society for Transfusion Medicine £35.00 US$63.00 £39.00 
Australian Transfusion Medicine Society £35.00 USS63.00 £39.00 
Airmail (Optional outside Europe) included +US512.00 +£8.00 
Subscription rates include postage, which is by airmail within Europe and air-speeded delivery outside Europe, Airmail delivery will ensure receipt within 5-8 days of publication for subscribers outside Europe. Member subscriptions are intended far individual use and should be paid for by personal cheque or credit card. 

Order Form - 1996 Subscription 
❑ Please enter my Volume 6 (1996) subscription to Tiurrs;it.einrr Medicine at the following rate: 

❑ Standard ❑ CSTM U ATMS 
❑ Please despatch my issues by airmail - I have added the appropriate fee 

European Community VAT & Canadian GST 
Subscribers in Europe must quote their VAT registration number or state that they are not VAT-registered. Subscribers in tile following countries who are not VAT-registered must add VAT to she 
subscription price at the appropriate rate: Belgium (6% TVA/BTW); France (2.1% TVA); Germany (7% MwSt); Spain (3%n TVA); The Netherlands (6% BTW). All subscribers in Canada must add 7% to allow for GST. 
❑ My VAT registration number is ❑ I am not VAT-registered 

❑ I attach a cheque (payable to Blackwell Science Ltd) for the sum of £ IS 
❑ Please debit my American Express! Diners I Mastercard I VISA 

card no: expiry date
with the sum of £ 1$ 
Si nature pate 

Name 

Address 

uuntr~ Telephone no. 
PosilZip Code e-mail 
Free Sample Copy 
❑ Please send me a free sample copy and offer me a subscription at the rate. 

(Complete the name and address section above, or a-mail us with your name, address and "Send Trrrarfscrunr Medicine sample" to samples@blacksci.eo.uk.) 

hl 1 I i 1 1 . 1 1 ' 1 1 I 

NHBT0000028_0096 


