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REVIEW OF PAPERS: SELF SUFFICIENCY IN BLOOD PRODUCTS 

ISSUE 

L This submission is to inform you of the outcome of the internal review of 
papers on the issue of self sufficiency in blood products, during the 1970's and 
1980's. Attached is a copy of the draft report, which also includes a chronology of 
events. 

TIMING 

2. Urgent. Since the Freedom of Information Act came into :force we have had 
numerous requests for the release of papers dating back-. to the 1970's. We have also 
had Parliamentary questions and correspondence about when the outcome of the 
review will be finalised. 

BACKGROUND TO THE REVIEW 

3. Almost all haemophilia patients treated with blood products in the 1970's and 
early 1980's were infected with hepatitis C, and or HIV, Lord (David) Owen, a 
Health Minister in the 1970s, has publicly suggested that this might have been 
avoided had the UK achieved self sufficiency in blood products, a policy he initiated 
in 1975. Haemophilia campaigners have also raised other concerns about policy 
decisions taken, at the time in the context of demands for compensation and a public 
inquiry. 

=1. In 2002 Yvette Cooper the then Health Minister asked officials to undertake 
an 

internal review of the surviving documents, roughly between 1973-1991, to 
produce a chronology of events and an analysis of the key issues. The remit of this 
work is attached at Annex I. Without this it is difficult to answer any detailed 
accusations levelled against the Department by Lord Owen and others. 

5. The review does not address comments by Lord Owen about the destruction of 
papers from his Private Office. 

CONCLUSIONS OF THE REVIEW 

6. The review of papers concludes that about 3000 patients with haetriophiliaa 
treated with blood products supplied by the. NHS in the 1970's and early 1.980's were 
infected with either Hepatitis C and or H.T"V. Available evidence suggests that during 
the 1970's and 1980's the: Government pursued the goal of self-sufficiency in factor 
VIII, in line with the World Health Organisation and Council of Europe 
recommendations. 
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»r' 7, In I97 ,  the Gages €aracnt al loc ated £.O.5m, about half of which was recurring, to 
the NITS in order to increase time this was thought 
adenuate to eeJt eve self sufficiency in factor Viii by 1977.  However, the demand for 
factor Viii in the UK increased dr-amatiwal.ly iii the late 1970's. This was owing to i) 
longer life e pet. laucy  in patients with hacruophilia ii) the increased provision of 
home thca p and iiii the trend tov aids the use of factor VIII for the prevention, as 
well as the management of bleeding episodes. Therefore despite the increase in both 
the plaasi-na collected by the Regional Transfusion Centres (RTCs) and the amount of 
factor VIII p€ educed by the NH- , it was still necessary to import factor concentrates. 

8. The r es ie;w considered the developing understanding of the seriousness of 
\kart-A Non.i3 Hepatitis (NANBH; later known at  Hepatitis C). It concludes that the 
prevaziling7 medical opinion in the late 1970's raid early 1980's was that NANBH was 
pert ers`ed as 9 a mild, and often asymptomatic d€scrn c, and the advantages of treatment 
with meters VIII concentrates were perceived to far outweigh its potential risks. This 
view was supported by patients, their cliniciaans, and the. haemophilia Society. 

9. .l <rrcm the early 1.980s,Bio Products Laboratory (I3PL — a plasma fractionation 
plant) attempted to devise an effective viral inactivation procedure. Progress was 
hindered by the heat sensitivity of factor VIII and lack of an appropriate animal model 
to investigate the ctfic.acy of heat-  treated products. However, by the time it became 
apparent that NA:NL.L:FI ti as more serious thorn „nitiaally= thought, all domestic and 
imported concentrates were already routinely heat-treated and therefore conferred 
little risk of rnfection with Nr1NPH. or FIIV. 

HAEMOPI;tILI.A. CAMPAIGN 

10. There are several haemophilia pressure groups who have campaigned for, 
compensation and a public inquiry into why haemophilia patients received infected 
blood products. They argue that the Government and some clinicians knew about the 
rislas, yet allowed infected products to be used in :heir treatment. Publication of this 
report is unlikely to satisfy these groups. They will continue to make demands for a 

:<< public inelariry. There are four key points to rake; 

• Prior to 1989. the hepatitis C viruses had not been isolated and there was no 
waby of screening donations for the virus. 

+ As there 'w as no test to identify the presence of either the [1W and hepatitis C 
viruses, scienu €:s could not he Surf that any paruiculaar treat treatment had 
actually worker! until they reviewed the effects of' the resultant products ort 
patients. 

s Many patients would lra€e c: died or suffered perrr:nne nt joint damage ww'ithout 
treatment with blood products, and %Oxn concentrate factors became 
available, there was pressure on0it"I?, is€rl ; l ions patients, patient groups, and 
parents cot children with hacruophiha to provide this trc<zt;r tc nt. This was 
because it could revolutionise the lives of ninny h<ac n-tnplaili acs by prosy idir-rg 
much inure effective treatment and by enabling many of them to treat 
thr'inselves (thus av arding the need to attend bu paal). 
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3 ftq~ 

. There was no pr 'tessiomd Consunsux that nritection with the hepatitis C virus 
was a serious coudhtion until the end of t9hOs ...- many experts believed it was 

a mild non-  progressive. condition. 

11. The combination of these factors meant that initially clinicians prescribed. 

blood products without all the knowledge that would have enabled them to make a 
properly informed judgment about the balance of risk. involved. Even after the risks 

became better understood there were many cases where it was considered that the 

benefits far o€utwei ahcd the risks. 

12. The analysis of the review of papers confirms that; 

• We do not believe that anyone acted wrongly in the light of the facts that were 
iw a3:ileblc to them at the time, The RTC's and BPL did their lest to ensure that 
blood products were as safe as possible. Clinicians acted in the best interest of 
their patients. 

• The more serious consequences of hepatitis C. which may take 2O3O years to 
develop. only became apparent after full characterisation of the virus in 19f 9 
and the development of tests for its recognition (in 1991). 

• Viral inactivation processes, heat treatment and screening tests were 
developed and introduced as soon as practicable (and in line with 
developirients< in other countries) whilst continuing to maintain essential 
supplies of blood and blood products. 

• There was no alternative treatment which could have been offered to 
haemophiliacs at that time. 

• Self sufficiency iri blood products would not have prevented haemophiliacs 
from being infected with hepatitis C. Blood products are made with pooled 
p:<sma Even if the tK had been self sufficient, the prevalence of hepatitis C 
in the donor population would have be ta enough to spread the virus 
throughoi.u' the pool. That is uhf the infection of haemophiliacs with 
hepatitis C is a world wide problem 

• Risk management and the precautionary principle are key issues for the Health 
Service today. We are committed to better communication between clinicians 
and patients -- especially on risk, 

DELAY IN CONCLuDiNG THE REVIEW 

13. Due to a number of pressures, there has been a long delay in linalisiug the 

report> A draft report was submitted to the Blood Policy Team in January 2003. 

1fov,,e:ve:r there were a number of outstanding issues which had to be resorleed before 

the re nor€ could he finalised and submitted to Ministers. 

14. There were a number of unsubstantiated statements in the report which had to 
be ;checked for ac umae , We had to 

ddra up a Ien$thy, list of references to the report 
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and include an executive suriuniary. In 2004, officals commissioned consultants to 

analyse the papers and tiinal .,se the report \,Ve have also had to consult with 
colleagues in the devolved 4:(Jnifnistrations, l:t.P1.,, National B lood Service and some 
clinicians. "lhe draft uaav be subject to sonic minor amendment to reflect comment. 

from clinicians \which we have just received. .11owvever, this will not alter the main 

findings of the report. 

RECOMMENDATIONS 

15. We recommend that this report is invade i;ub.-~lic, and that we. ;Mari to publish the 
report when you return from recess. It is likely to generate media interest and will 

need careful handling. 
We will liaise with COa' 'llvIS appropnately and provide more 

detailed briefing nearer the time. 

16. We vrould also recommend that a copy of :he report is sent to Members of 
Parliament and Peers, including Lord Owen, and prcssuie groups who have expressed. 
an interest iii the outcome of the review. In addition a copy to be placed in the library 
of the house of Commons. 

IT The report contains a number of references to not only published scientific 
papers but also to internal document-,. We see no reason why the latter cannot he 
released on request but for reasons of sheer volume would resist supplying a complete 

set of documents. 

18. Are you content for officials to proceed with arrangement to make public the 
report' 

Wiliam Cannon 
General l leelth Protection -- Treatment 
Room: 63B Skipton house 

t;_GRO_C f 
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Scottish Executive 
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DHSS-PSNJ 
Bio Products Laboratory 
National Blood service 
National Blood Service 

Review of Internal Trawl of Papers into Self Sufficiency in Blood Products 
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C"i < J .en'I It 

(i;) Rey icy,, k, ocn eats h old by the Department and other bodies for the period 
1Q71 to 1985, idcn ; ' key doct3mcnts, .and produce a chronology of events. 
Ir t r °i ws With officials, eimic=uns rd others active in this area at the time may 
be: necessary to build up a full picture. 

(ii) Produce an analysis of the key issues, including: 

- the development of policy on UK self sufficiency in blood, the factors that 
influenced it and the reasons why it x as net er achieved; 

- the ability of NHS blood products fl ac unators to produce the volumes of 
product required; 

the evolving understanding of the viral risk--- associated with pooled blood. 
products, both domestically produced and imported, and how this influenced 
policy; 

the extent to which patients were informed of these risks; 

the developing technologies to enable viral inactivation of blood products and 
the timing of their introduction in the UK, 

(iii) Summarise these findings in a report for Ministers. 

R 
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AIDS Acquired immune deficiency syndrome 

ALT Alanine transaminase 

BBL Blood Products Laboratory (now known as Bio Products Laboratory) 

DNA Deoxwibonucleic acid 

FDA Food and Drug Administration 

OP General practitioner 

HCD

`'

Haemophilia Centre Directors 

II\ V Fiepat.itis C virus 

HIV Human immunodeficiency ncy virus 

NA BH Non A Non B Hepatitis 

NBTS National Blood Transfusion Service: 

NHS National Health Service 

PTH Post-transfusion hepatitis 

YFL Plasma. Fractionation  Laboratory 

RHA Regional health authorities 

RIBA Recombinant immunoblot assay 

RTC Regional transfusion centres 

RTD Regional transfusion directors 

UK United Kingdom 

US United States 

WHO World Health Organisation 
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EXECUTIVE SUMMARY 

The Government pursued the fyoal of self -su fl :enc) in factor VIII. during the 170s 

and most of the l980s, lit line w ith World Health Cart_=anisation and Council of Europe 

retGar113a.t ,'ail rdons, The 171 i1 <;i r aatm of this g`>al was to reduce reliance on expensive 

imported concentrate, although there is sonic evidence that there were also concerns 

over the possible threat to the volunteered- based donor system in England & Wales 

should commercial firms decide to establish paid donor panels in the 'UK. In the late 

1970s and early 1980s, these concerns were accompanied by fears of the risk of both 

hepatitis and in the early 1980's the additional potential risk of Human. 
Immunodeficiency Virus (HTV) infection. 

In 1975, the Government allocated £0.5m, about half of which was recut ng, to the 
NUS in order to increase plasma production. At the time, this amount  was predicted to 

allow .England & Vales to become self-sufficient in factor VIII by 1977. However, 

the demand for factor VIII in England & Wales increased dramatically in the late 

1970s with changes to the dosage regimen for the home treatment of harms hilia. 

The demand was also expected to increase further as a result of longer life expectancy 

of patients with haernuphilia, increased provision of home therapy, and the use of 

factor VIII in bleeding prophylaxis. Therefore, despite the increase in plasma 

collection and factor VIII production, the UK still relied on imported factor VIII 
concentrates. s. 

With the development of tests for hepatitis A and 13 in the 1930s, it became clear that 

other types of viral hcpairitis, denoted non A non I1 hepatitis (NANBIA), could be 
transmitted by blood. Before 1989,.  potential blood donors could only he screened for 

N.AN'BH using surrogate tests; however, these were perceived to be crude and 

inappropriate for use in the UK.. With the cloning of a portion of the, hepatitis C virus 
d`1G-ICV;i in 10;19, the C100-3 antibody test for IICy became available.  was 

associated with a large number of f lsc positive and negative results and, once again, 

»y' was not approved for use in the UK. It was only in 1991 that a number of validated 
se::ond-generation assays became widely a ailable and routinely used to screen 

potential blood donors for HCV infection. It became clears that 14CV was the cause of 

the niaaority of cases previously labelled as Non A Non B Hepatitis ( IAN:I H.}. 

In the early 1980s,.  growing conk eras over the safety of commercial concentrates 
imported from the US reiiltorLed the reed for self-sufficiency, and the development of 

both an appropriatc screening a: >ay for I1CV and an effective viral inactivation 

treatment at Blood Products Laboratory t,I3PL). In the i;ieantime, the .i{.aemophilia 

Society aappeaIed to the Government not to ban American blood supplies and advised 

their remembers not to stop treatment in response to concerns over potential risks. 

I lowe err. there is no evidence to suggest that the I.1 V outbreak could have been 

avoided Ltd I t. f<€std & Wales been completely self~stifficient in blood products 

during this period, Domestically sourced blood products carried this risk, albeit a 

sm aller risk, of 11(-'V transmission, and therefore it is likely that, over time,, the 

illaa i3iit r e}f:i;.aezinea €rhiha.c patients in f iagland & Wales would have contracted the 
hepatitis C viii.€s. 

3 
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9 :.k They prevsiiliri4T medical opinion in the 1170s and the early 1980s was that NANBII 
was Heald :and often asyrr pt sm atic. .Research into NANBH was hindered by the lack of 
a defirntive se logical assay, the reluctance of clinicians to perform liver biopsies in 
patients ith a vera liiglg risk of heeding. and the fact that, in the majority of patients, 
the chronic se4uel' ae of NANIIIi UUiV became apparent salter more than a decade. 
Even in the mid..1.i8Os, however. when it became aappaatent that NANBH was 
associated with ioi c> term chronic b `€ll.€el ie including liver failure, cirrhosis, and 
hcp atocellular carcinoma, the consensus of medical opinion was that clinicians should 
continue using the concentrates. Patients, their physicians.. and the Haerrmuphilia 

oeiets all maintained that the i€tiprosemernt in quality of life and dange,s cf bleeding. 
outweighed the potential risks of treatment. 

Attempts to develop viral itaacti , ation processes to treat blood products began in the 
early 1980s, Available techniques resulted in a substantial loss in yield and were not 
capable of producing sufficient quantities of coiiecntraates for the UK market. In 
1982-1983, further products were introduced, however, their viral safety had not been 
firmly staidislre.d <aid, iii fact, they were later slaossn to still transmit M&NBH. In 
1985, I3P1... developed a new, high purity product, designated 8Y, which was capable 
of maintaining satisfactory yield from fresh frozen plasma, had remarkable in. vitro 
heat stability in the absence of conventional st bi'.isers, and had a good record of 
safety in clinical trials. To date, 8Y has piused safe and has not been reported to 
transmit hepatitis or I-l.IV. 

The decision to redevelop BPL followed an adverse Medicines Inspectorate report. in 
1979. Furthermore, the existing laboratory did not have the capacity to produce 
enough material for self-sufficietic,y. The redevelopment project comprised both the 
upgrading of thee current facilities at BPL over a period of 3-4 years and the 
development of a new laboratory 'a dli increased capacity, £1.: m was assigned to the 
short-term development at BI'I., and £21m to the building of a new 'fractionation 
facility - In the Carly 19SOs, the total cost o1` redevelopment escalated; however, the 
project reinaincd fully funded owing to the Government's commitment to self-
sufficiency. 

Efficient operation of the unit required 3 times as much plasma as it was currently 
processing, and regional transfusion centres (RTCs) were held responsible to meet 
this increased demand. Over the following years. ETCs struggled to provide the 
necessary amounts of plasma to BT"'L, By 1993. huwcver, England & Wnles produced 
75% of the total requirement for factor VUT, but was therefore still reliant on a certain 
amount of commercial factor VI.IT. This situation reflected a preference of some 
physicians to use coninic'rciaal products usc.i. the EEL product. However, the 
Department was keen not to restrict the prescribing choice of clinicians. Furthermore, 
absolute self sufficiency was deemed associated with its own risks, leading to a 
reliance on a scale supplier of blood products, which was predicted to override clinical 
freedom. stifle new developments (manl, of which tiff ere from the commercial sector), 
and expose I n Yland & Wales to the possibility of inadequate volumes of product for 
effective treatment, 

,A.Pi_ii.it 'P.100 l rat'ents with haemnc'pliilia trained wx-ith blood products in the 1874 s and 
curly 

1980 

were 

infected 

with l 

i€'V and rimans, 

with 

HIV. A 

v aailab'e 

evidence 

iisg ti i4 that during this period not only svma the Government actively' pursuing the 
policy 

of 

wait -sufficiency, 

but 

that 

NANBFI w  

perceived 

as a rind. and often 

4 
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asymptomatic disease, and the adi~ antages of tic:at.rraent with factor VIII concentrates 
were perceived to far outweigh its potential risl\s. This view was held by patients, 
their physicians, and the Haemophilia Society. From the early 1980s. LP'L attempted 
to devise an effective viral inactivation, procedure. Progress was hindered by The heat 
serf sinvitv cat t ,e.tor VIII and lack 

of 
an aappropaaaate animal model to Mvestiaate the 

efficacy of heat-treated ptoc:ltacts, I Io e\\ er, by the t mx e it became apparent, that. 
NANBIJ was more serious than iniiiiu ly thought, all domestic and imported 
concentrates were already routinely heat-treated and therefore conferred little risk of 
infection with NANBI1. or llI\ , 

5 
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Introduction 

Purpose of the report 

About 3000 patients with hacinopl ilia treated with blood products in the 1970s and 
early 19SOs were infected with hepatitis C (HCV), .ind many with H.IV. A, number of 
Ps have suggested that this might have been avoided had the UK achieved self- 
sufficiency in blood pi oducts, a policy the Government initiated in 1975, and 
Mini.te rs have asked e d officials to investigate this. This report is the result of a review 
of surviving documents fr,.)in 1973 (when a decision was made to pursue self-
sufficiency for hn .hated arid Wales) to 1991(when a validated screening test for HCV 
was introduced in the UK). It contains a chronology of events (at Annex A) and an. 
analysis of the key issues, including: 

• the de . loping understanding of the seriousness of Non A Non B hepatitis 
(NANBl}"1, later known as HCV 

• the evolving understanding of the viral risks associated with pooled blood 
products, both domestically produced and imported, and how this influenced 
policy 

• the development of policy on UK self-sufficiency in blood products, the factors, 
that influenced it, and the reasons why it was never achieved 

• the developing technologies to enable viral inactivation of blood products and the 
timing of their introduction in the U. 

• the ability of the Blood Products Laboratory (BPL)1 to produce the volumes of 
products required 

Treatment atment for bleeding episodes in haernophilia 

1"` nettmephilia is a rare hereditary bleeding disci-dei' resulting from a clotting factor 
deficiency: clotting .factor VIII (haemophilia A) or factor IX thne ,ophiliaa B). This 

deficiency prevents €to€anal fibrin formation, an essential component of the blood 
clotting process. and this predisposes affected indiv=iduals to serious and prolonged 
Heeding episodes. The severity of the bleeding tendency is determined by the residual 
clotting factor activity. In mild haemophilia (5-40% factor Vlll;t, bleeding rarely 
occurs except follow:ng trauma. a. In severe I't ze'triirl hiiia (<11,h factor 'i13}, on the other 
hand, the majority of bleeds occur spontatneouMy in the larger mints and muscles, and. 

_A!it, It T>!. <u. I.l. trcc,: `, ,i:' sot `:t{) in 19"4 to irinaI(. as <irt of tho 1 star tnati.1utc of Prcucr> eiiivc 
r' inn) to deociiop sand manufacture ta'i' dir NIT iS 

3n i  .?q ian and \Vate ii er a,`eutic l;r iuct : dorived 
Yrom, human blood. BPL is now known its Biz Products Laboratory. 'the. €'is teirt Fractionation Centre 

as th-erton in Scot. n ! produces blood 'products i 1fr Scotland and Non€heir€x Ireland, 
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svti pttrnn . such as bruising, nose bleeds, prolonged bleeds after minor injuries, 

typicadlv appear at an early age. € to 12 ra otnhs) [1]. 

Until only recently. haemophili<a seas as€>sc ciaated with considerable morbidity and a 
low life capes €ae€> , before le;re 1960, pan nts with severe  haemophilia had .a lice 
expectancy of orriy 25 years [2, 31. Initially, thme was no treatment for haemophilia 

apart from transfusion of whole blood and later fresh frozen plasma. However, in the 

large majority of cases, the volume of whole blood or plasma that could be safely 

try€tastused Was not sufficient to control bleeding [1]. In 1964, Pool et al, reported a 

simple and reliable method of purifying clotting factor VIII as a cry3o rempitate from 
human plasma [4], and this became the preferred form of treatment for haemophilia A 

up to about 1972173 [5]. Even as late as 1976, however, 50% of the total factor VIII 
consumption was in the term of cryoprecipitate [6]. In the 19$0s, blood products rich 

in factor IX also because available for the treatment of haemophilia B [7, ]. 
Furthermore, in 1968, supernatant plasma obtained from the satellite bag after 
cryrvpr-ecipitate could also be used as a source of factor 1 [9], 

By the early 1970s, free s ailed concentrates of factors Vifi and IX became available. 

Unlike eryaprecipitate, which was produced from single donor units [10], these 
plasma concentrates were produced from large (up 10,000 donors) pools of donor 

plasma 1111. In the UK, NTiS factor Viii concentrate was being produced as early as 

1969, and its production ro,.c steadily, almost doubling between 19.6 and 1977, but 

then changing little in subsequent years. The production of commercial concentrate 

imported bent the US, on the other hand, began in the early 1970s and rose steadily 

such that, in 1980, it represented 60% of the total factor VIII consumption [6]. The 

nixed system of paid and unpaid donors had allowed the US to produce concentrates 

in abundance for domestic use and to therefore become the world's major exporter of 
concentrates abroad [ l2]. 

The introduction of factor VIII concentrate revolutionised the treatment of patients 

with hie? nophilia and dramatically impros eci the outlook for the severely affected 
haemophiliac [1], It has been estimated that, when deaths related to viral infection are 
excluded from the analysis of mortality in patients with haemophilia, the life 
expectancy y oC" these patients almost eclar rls that of the general male population [13]. 
Factor V1.11 activity was both much greater in the concentrates and much more 
predictable than in cryoprecipitate. Since it could, be stored in a domestic fridge, many 
patients were able to treat, themselves at home and were therefore able to self-inject 
immediately at the onset of a hnemr.rrrbaag.c., without depending on as visit to a hospital 

or general practitioner GP). .ajar operations on patients with haerrat phili a became 

easier. These factors, tcggc-t.her with the subsequent advent of prophklaxis (the 
pre\ ention of bleeds), particularly in children, and the longer life expectancy of 
patients with haemophilia led to an increased usage of these blood products [14]. 

This repot concentrates on blood products for the treatment of haemophilia A. since 
this e4 the more common form of haemophilia and historically there, have: been 
particular di'fie€elites in relation to self-sufficiency in factor Vlll. With the exception 

of a brief pei iced of time when BPL w is e €r uating the safety of its heat-treated factor 

IX, Bpi., has lamely ly.r been able to meet all the demands made on it for factor IX 
concentrate [15(. Fcn rhern-mre, although the UK was striving to achieve self-

sufficiency in 

all ti e r aapc°attic 

blood 

products 

cts [ 16], th e risk 

of 

viral 

infection from 

albumin 

and 

immunoglobulin 

is 

thought 

to be minimal 

[.I7]. 

Albumin preparations 
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have been routinely he.aated-treated for many decades, thus achieving inactivation of 
any viruses uses present [ 1 9 J. hrtmunoglobulin preparations, on the other hand,which 
undergo a r.l=f 9etetit aa.€anufacturi.ng process, had, at that stage only been reported to 
transmit NANk3EI in a snwfl number of patients, and all of these cases were the result 
of aberration in time n=aanutfi,acturing proc ss. However there were further incidents in 
1.993[1 , :10. ,201,. 

Developing knowledge of NANE3H -M later known as HCV 

With the development of tests for hepatitis A and B in the 1970s, it became clear that 
other hepatitis-like viruses could be tt- ray.€aaitted hs "Mood, and these were termed 
NNAN1311 [e.g. 21, 20, 222, 23] ((isolated and .fuf ; identified as HCV in 1989 [241). This 
new strain of hepatitis was first predicted in 1974 by Prince et a1, [231. With the 
isolation and full identity of HCV in 1989, it became clear that the vast .rt-a.ar crityr of 
cases of NA.NBH were in fact due to HCV, 

In 1c75 Maannucci et a al. reported that 45% oif patients with NANBH had raised 
transaa:rninaase levels, and that the observed liver function abnormalities tended to 
increase with age. Accordingly. they suggested that, in patients with haemophilia„ 
repeated and prolonged contact with the agent(s) responsible for post-transfusions 
hepatitis (PTH) may cause chronic liver damage not associated with overt disease,
[25]. 

In 1950, in a paper on the epidemiology of factor VIII and IX associated hepatitis in 
the UK, Craske stated that NANBU was an acute illness which was usually mild and 
clinically ind€stiracuishable from hepatitis A and B. Of a total of 138 cases in which 
the tr r};iusirn history was known, 103 had been associated with first transfusion of 
factor x`11:1 cm IN concentrate [26], This paper also refers to previously published 
evidence for the existence of at least two types of factor VIII associated NANBH 
post-posttrcnrfusion hepatitis; one arising from ,-aansfusion of US sourced commercial 
proch =. is wicl the other from transfusion of NI IS factor VIII and European products.. 
The asscyeiaat€en of different serotypes with different h.ntnds of factor VIII is probably 
related to the cli if a c i t Ii n Imonatic on pave c sw.s .i rr4 in the LIDS and .Europe [27 . 'Phis 
finding is supported 1w the observation that some patients experience multiple attacks 
of acute hepatitis ['11. In the early 1)80s.  therefume. there was a high risk that patients. 
would contract the vie ric from the use of Inc for VIII or IX concentrates in both the US 
and the LX [26]. 

Craske also  rioted that, in response to increased demand for factor VIII, commercial 
factor VIII was I c.:rip impoate>d from Europe and the. US to supplement NHS supplies. 
This 'c as reported to have been a soe farted v ith an increase in the incidence of 
hcpa:tins frliax.tkr,sed in the clinical appe aaacc: of jaundice) from 23%  in 1973 to 
5.2% in 1974 [2612, this point n% as reiterated by Prole,ssor Zuckerman from the World 

a small r „i },` e€ of ati.-nu. with NANBi1 can be a hied by a cl€i teat to , 3 cksi _; of i<ivatci>cr 
Fletcher et al. ar d F eri, ,ft em at tals,e elevated tranaanl.n as . ,c°yet , as indicative =:of"N.'\N£lit irtfe tit,=, 
thereby explau rah. the higher incidence rates reported by these aesearuhers NANBH is used here 

j '~t:c:.ac l a ;Nr_ 1 tr v' ft to head snw been done. 
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Health Or-; a usation [ 37I:It } in 1980. Speaking on the ITV programme, World in 
Action: The Blood Business, Professor Zueke.n ran stated that the incidence of 
hepatitis amongst  patients 33ith haemophilia was increasing, and that he suspected that 
the reason for this hinged on the fact that irrnportcd products, which were made from 
the blood of paid donors, carried a higher risk of infection with hepatitis. He also said 
that NANB H was associated with chronic and continuing liver damage and that, 
therefore, this was a potentially serious sttuaatton [28]. 

In December 1980. Caaaske submitted a report to the Department summarising the 
findings of i study into the epidcnaiulogy and chronic se uelac of factor VIII and IX 
associated hepatitis in the UK. It stated that, despite multiple transfusions and large 
numbers of grossly abnormal liver function tests.. very few patients showed any 
evidence of chronic liver disease [29]. 

On 4 July 1981, an article on PTH in the BIM stated that surveys in patients with 
haemophilia had reported changes in the liver architecture consistent with chronic 
persistent and chronic active hepatitis, and of cirrhosis. The authors also stated that 
"in some cases early death from liver disease might prove to be the price paid by 
patients with haemophilia for the improved quality of life afforded by the easy 
availability of clotting-factor concentrates" 130). In 1982 and 1983, further studies 
were published that indicated NANB.I.1 was more serious than previously thought [31, 
32, 33]. Realdi et al., for example, evaluated the :long-term outcome of N.A.N.13H in 
patients, who had developed the disease following open-heart surgery. Histological 
chronic sequclac were documented in 62% of patients (chronic persistent hepatitis in 
one patient; chronic lobular hepatitis in two patients; chronic active hepatitis in 10 
patients, of whom five also developed superimposed cirrhosis). In the majority of 
cases, progression to these chronic states was symptomless [31]. 

In 1985, the American Public Health Association reported that chronic NANBH may 
be both symptomatic or as. rnotoma tic, and may progress to cirrhosis, but more often 
improves clinically after 23 years. They also stated that, despite intensive efforts, 
serological tests suitable for a diagnosis had not been developed [34. 35] and that 
NANBU was more common when paid blood donors were used [35]. Reeipents of 
blood transfusions and parenteral drug abusers were thought be at the greatest risk 

[ 5] 

Around the same time, prospective studies involving previously untreated 
haemophiliac patients demonstrated an almost 100% incidence :of NANI3llfollowing 
first infusion of unsterilised. large donor pool clotting factor concentrate j3, 37]. The 
extent of the impact of NA. NBH on liver function in haerrr-aophiliaac patients was not 
explored tn detail since there was an obvious reluctance to perform liver biopsies in 
this patie nt population owing to the risk of bleeding complications from the 
procedure L$81. However, in 1985, Haag et al. reported the findings of a study of 
patients with ha.ernophil as treated with clotting conccnattatesa 'l'hey postulated that 
progressl\e liver disease  in these paatieen(, ax,aas .an understated problem after observing 
that serial li, ..r be  l si :s revealed chruraac active hepatitis or cirrhosis in 31c{, of 
patients. and that there N,, as cx ide nc e that these conditions had progressed horn 
chronic paersistcnt \ANBH infection, (in the basis of studies by Aledort et ail. [38] and 

Haab et a al, I59[. 

it 

has 

been estimated that 

20%  

of 

patients with 

abnormal 

tr4risarinase 

levels will develop cirrhosis v,itlain It) years of infection [.20]. Hay et, gal. therefore 
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concluded that it see"a p red apparent that liver disease would become an increasing 
clinical problem for patient, N: ith haemophilia in the future [39]. 

In 1912, Seel f et at. reported the findings of a study= of 568 patients with transfusion -
rs l4t2d NANI',JI (identified in prospective studies conduced in the US between 196 
and 1980). "larc found no difference in e. eraall tat.cu%atlity between patic.tats with post-
transfusion NANB 11 t nd healthy controls, but did find a small, but statistically 
signpiltcaan: inct.a. ise. in the mortality related to liv'e.r disease. However, the rsaaajerity of 
patients panents ith Clinical liver diseases crc also reported to have a history of alcohol. 
abuse [40]. Not only ss alcohol abuse s one cat. the most common causes of chronic liver 
disease in G estcrn Europe and North America, but it is known to increase the risk of 
cirrhosis, hepatoceliular carcinoma, and possibly death from liver disease in patients 
with NANBH or IICV infection [41). 

Similarly, Telfer et al. (1994) reported thhat. SIC V infection was associated with serious 
liver disease in patients with haemophilia. but that, so far, this problem had been. 
restrreted to minority of those at risk [42]. Ilo ever, HCV has been reported to be a 
Slowly evolving disease over years. even decades [43], and in Japan, the interval from 
blood e,ansfusrc3ra to diagrzesrs of cirrhosis has been reported to be as much as 20-25 
years [44]. Furthermore, it is well accepted that a follow-up period of less than 10 
years would not allot = aaSe smc.nt of the full consequences of the disease [451. 
Therefore, despite the fact that it became evident in the 1970s that haemophilia 
patients receiving clotting concentrates were at risk of acquiring NAN.B:H: infection, 
the potential seriousness of the condition would not have been fully appreciated until 
the mid to late 1960s. This indeed appears to have been the case, the extent of the 
impact Oil liver .function only being elucidated as the use of liver biopsies and testing 
of transriininase levels became more widespread [e.g. 36, 37, 39, 42] and :reports of 
law -onset cirrhosis, liver failure, and hepatocellular° carcinoma proliferated [45].. 

A S uttish review in 2000 detailing the understanding of the risks of HCV infection 
before the heat-treatment of blood products included interviews with Haemophilia 
Centre Directors (BCD). They stated that, Until the late 1980s, NANBH was viewed 
as a mild, non-progressive condition and that, from reading the scientific literature in 

-.Y 
> the late 1970s and 1980s, it was apparent there was no real consensus at the time on 

the progression of any disease caused by the NANBH virus [11 . 

Levels of NANBH virus in the products 

Blood products in the late 1970s were known to transmit viral infections, in particular 
hepatitis B and NANBH, and this has been well documented [36, 37, 46, 47, 448, 4 ]. 
On 2 August 1975, for example Cr ske ct al. linked an outbreak of hepatitis (some 
cases were classified as Non B) hetss ee t, April and June 1974.  to intravenous 
injcrtic:apps of factor 41:11 commercial rciail concentrate et tt rater in the previous six months [50]. 
It seat. la +=.it the 1970s and 1€9 0s researchers disco sed liver function abnormalities 

in 

paat,cenis 

with 

haemophilia and 

postulated 

that 

these 

abnormalities might be related 

to ti a 

tinurn w ith 

blood products, 

particularly 

factors VIII and 

IX 

[8., 

26, 

36, 37, 

51, 

52). In fact, the yearly incidence of hepatitis remained at about the same level from 
1969 to 1980, apart from a rise to 5.2U. durai p. 1974 1975 (roughly when commercial 
concentrates were first widely used) [ ' ] 
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A number of pr-aac;t,c es, common in the US in the production of commercial 
concentrates, base been identified that increase the risk of viral transmission. Firstly, 
the risks of viral transmission are thought to be increased if the plasma is obtained by 
plaismapher sts ebf pain doncars [ 30]. I`fsc sE -c aneerns were voiced in an editorial in 
198.1. ,v h ch cta cd that t ud blood „crc wore likely to transmit hepatitis than. 
unpaid donors [53]. Secondly, the lager the size of the donor pool, the greater the risk. 
of viral coot aataai>nation [30, Ii, 54. Plasma products, such as clotting factors, consist 
of donations from tons of thousands of indb duals. If just one of the donations used in 
the rnanufacturine pool is infected with 11CV, there: is a risk to the whole batch made 
fiorn that pool, and to all recipients of that batch of products [II]. However, since the 
I,"S h aa'tia?ra a'cots produced the first high purity factor VIII products, many of the, 
lat.cr;re Phil a clinical specialists in the UK ,justifiaably wished to use these products 
[15] 

In a study by Collins and. Bassendine of patients undergoing cardiac surgery in the 
UK. and therefore receiving blood transfusion, the risk of NANBH transmission was 
found to be 13.4% per unit of single-donor blood transfused (551. However, the authors 
only tested liver function tests (LFTs") once at 6 months and, since patients with 
NANBH often have intermittently abnormal LFTs, this single test is not likely to 
capture all of the patients %vho had acquired NANBH [56]. In a study in France in 
1986, Ayinar'd et at. reported ,i risk of NA BH transmission of 1.48%, in cardiac 
surgery patients following transfusion [57]. On the basis of these studies, the risk of. 
contacting NANBH in the UK between 1982 and .1984  from single-donor blood 
components has been estimated to be between 0.6% and 1% per unit of blood 
component transfused [56]. In an earlier study in the LIS, the 

risk of NANBH 
tr<arisrnic: Toro was found to be much higher, at 3,1% per single-donor blood unit 
transfuser( [8]. 

I=10\,ever, in studies published in 1983 (rotabh l letc der et al, [36]), patients who had. 
not previously been m's post d to concentrates were reported to have a high risk of 
develolunrr NANBH after their first exposure tap cancer€crates that had not been 
subjected to viral  inactivation, irrespective of 5\ hether these concentrates were 
produced =c-omme'rcially i.e. in the USt or domestically by BPL. This was confirmed 
by Kemof`f et aal. in 1985, who showed that xall concentrates, tr°aces, whether from paid or 
volunteer donors, can icc!  a risk of hepatitis transmission€ of nearly 100% when 
transfused Into patients who had never been transfused before or only infrequently 
transfused [37], Furthermore, in a ;,wady of Australian haemophiliacs, markers of viral 
hepatitis sserc common despite  the use of blood products obtained from entirely 
volunteer blood donors and the frequent use of single donor packs of cryroprecipitate 
(59). Fheere is therefore no evidence to suc' est that the NAN131T outbreak in the late 
1970s.  and e,a=-lv ltd<bs could have been avoided had England & '4 ales been 
completely self-sufficient in blood products during this period .Domestical!y  sourced. 
blood products carried a risk, albeit a smaller risk, of NAN.RTI transmission, and 
therefore it is likely that, over time, the majority of haemophiliac hiliac patients ss casalrl have 

come into contact 

with contaminated product. Tit 

199<), 

Carson 

et 

al. 

tested 1 

S 

factor 

r 

VIII concentrate samples, 13 from European or American paid-donor pools and 5 
manufactured ,,, ,thin the UK from voluntccer based pools. Only one unheated 
concentrate, a N 11.5 inter me dinte-put rte product produced from fewer- than 3000 

do 

na ticons, 

v. 

as 

found to 

be negative 

for I-ICV-.RNA 

[6 j 
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Products began to be heat heart :d in the 1980s and by 1985 BPL issued a heat treated 
product through a method proven to lead to mac us ation of the viruses (please see the 
later section on heat treatment for details and references). However, in a 1990 letter to 
Vox Sang, Williams et al. reported I J.1\% scror,onversion in four sexually immature 
haemophiliac boys fol lowing the use of a dry heated commercial factor VIII heated at 

60CC: for SUh E(a lower temperature than NHS factor VIII). One of the boys 
serocoraverted between Septeruher 1985 and September 1986. This led the company 
concerned to voluntarily withdraw the product from the British .market in 1986 [61]. 
A study conducted by Skidm€ere, et al. in 1990, on the other hand, indicated that none 
of the recipients of factor VIII heated at 80'C for ?2 his (conditions used for NTIS 
factor VIII) tested positive for anti-HCV [62]. These findings are confirmed by the 

result of a stud) by Ciarson et at,: plasma concentrates heated at 6t.LC for SSOh Were 
found to still contain lit:CV. whe cas those heated at 80C for 72 has tested negative 

forlICV RNA [60]. 

Tests for the IICV antibody were not introduced until 1991 [63, 64, 65], after the 
isolation of the virus in 1989 [24]. At this time, the, knowledge that adequate methods 
of inactivating pooled plasma products -vycrc already available were : thought to negate 
the need to introduce routine screening before it could be demonstrated that such 
screening would be cost-elfective and lead to an increase in the safety of transfusion 

[661. As early as 1981, surrogate tests for 1:It V (or NANBH as it was then known) 
;were available [53]. These tests were based on the observation that about 40% of 
cases of PTH could be prevented through the rc e:.ction of blood donations with serum 
ALT levels >45 II [SS]. Although there was strong association between donor ALT 
levels and PTH. this ,association was not ab ;olc.tc, with more than 60% of patients 
receiving blood with serum ALT levels >45 I I not developing HCV and 5°l of those 
receiv=ing blood with serum AIL levels <45 .lt.r doing so. Therefore, there were 
concerns over restricting the pool of donors on the basis of a test that was not seen to 
neccss zrii signits HCV infection [53]. I:)espitc, this, surrogate testing (both screening 
for AL't' levels and tests lot the presence of antibodies to hepatitis B core antigen) 
was implemented in the US in 198611987 [67, 68]. In the UK. the crudeness of these 
surrogate tests was argued to negate the feasibility of their use in donor blood 
screening [69.47]. 

In 1989, following the cloning of a complementary DNA representing a portion of the 
vii at genonm, Kuo et al. published data on the first HCV screening assay 

[65]. 
Hors ever, this test, the CI W-3 antibody test, was found to be unreliable owing to the 
delay (median 22 weeks) in seroc.onversion after exposure, the lack of specificity for 

infection with HCV, and its association  with a large number of indeterminate and 
false negative and false positive results [69]. If this test were to have been 
implemented, it was thought that the occurrence of false positives would result in 

blood 

donors 

being given 

inaccurate 

information 

on 

their chances of 

having 

acquired 

HCV 

infection, 

whereas the 

occurrence of 

false 

negatives 

would result in 

donors 

who 

were 

infectious 

but 

still 

continuing to 

donate 

to 

the 

plasma 

pool. At a 

HCV and the 

Blood 

Transfusion 

Service 

symposium in 

February 1990 

(London), there 

was 

consensus that the 01.00-3 was not sensitive or specific enough to warrant its use in 
donor 

screening, 

and that a 

confirmatory test 

was 

therefore required [70]. 

In 1991, 

the 

U' -K' Advisory 

Committee on 

Transfusion. 

Transmitted Diseases 

reported 

that there were three 

second-

 

generation 

anti-HCV 

screening 

assays 

available (Ortho 
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166 1. -_kh tt, and UBI) and two suppietner.txrrd assays (recombinant immunoblot 
assay [RIBA] from Ortho and Orgaanon) Co isid€ ra} le published and unpublished 
data, as ei'al le at the time, indicated that ,roost RIBA positive sera were strongly 
reactive in oil of the three screening assays suggesting confirmed HCV infection [64] 
The me . el .. titer atic?rt tests t' Y c=re reported to hose_ resolved Many of the issues 
associated with the first-  generation test, and were therefore recommended for use in 
the screening of blood donors [63], The observed poor correlation between C1003 
antibody positivity and that obtained using seecond- eneration tests [64, 71, 72, 73, 74, 
75] justifies the reluctance to introduce routine screening of blood donations before 
the introduction of the improved second-  generation tests [63]. 

Risks of using the concentrates vs. no treatment 

It is likely that clinicians who prescribed clotting factors to their patients in the 1970s 
and early 198Q5 would have been aware of the viral risl;.s attached to the use of factor 
VIII concentrates [33. 11]. It was stated in literature around this time that "these 
complication; do not justify withdrawal or limitation of the very effective and life-
changing use of concentrates" [e.g. 51, 5:2] As mentioned earlier, before about 1983. 
HCV was perceived as a mild and often asymptomatic disease. It was also thought to 
be a minor cause of mortality in patients with haemophilia. Rizza and Spooner 
published data m 198 vI hicb stated that, between 1976 and 1980, cerebral 
haexarrltaage was the most common cause of death for patients with haemophilia in 
the UK (29%) and that there were only two deaths as a result of hepatitis (2 ) 1.61, 
Therefore, the pies ailing view was that, as always, patients with haemophilia, their 
parents, and doctors smcare: required to balance the improvements in quality of life and 
the dangers of bleeding zw ms_t the risks of treatment [761. Although in 1975 Dr 
Craskc recd€niriended a return to the use of cryoprecipitate for routine treatment 
(which was not without its own risks, [50; 771), by then the Majority of patients were 
self-in eeting at. home and cryoprecipitate could not be used in this way [78]. 

In 1983, concerns over the m...fetb> of commercial blood products imported from the US 
prompted a media debate on whether or not to continue obtaining blood products from 
this source. On 18 May 1983, however, the Sun re ported that the klaernophilia Society 
had appealed to the Government not to ban Arm ridan blood supplies. The Society 
claimed that wit ou't the US imports, which accounted for 2/5 of Britain's blood 
[products] needs% there would be a sharp rise in deaths among patients with 
haemophilia [79]. Similarly, in an interview with Dr Peter Kernoff, published by the 
I1acrnophi.lia Society, patients receiving regular treatment with concentrates were 
urged not to stoptreatment in response to concerns over potential risks [801. 
However, concerns over the safety of US factor VIII were further increased whet], on 
18 November 1983, the Guardian printed an article on a haemophiliac'] death from 
AIDS after transfusion with US factor VIII for the first time [81). 
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English and Welsh sufficiency in Factor Viii 

Development of DHSS Policy 

It became appart.at in early 1973 that production 
o[. 

factor VIII concentrate in the UK 

was insuf-:licient to meet the stated needs of c linicianas, There was a body of evidence 

sug ^sting that consrder.ahl more concentrate would be used if it Nvere available [82]. 

As a result of this inadequate supply, England & Wales relied on expensive imported 

commercial factor VIII [83]. In fact, it is estimated that, between November 1973 and 

March 1975, Health Authorities spent £500,000 on the purchase of imported factor 

VIII concentrate from commercial firms [8 4]

The Department of Health therefore decided to convene an expert group to assess the 

pc~ssibJv, future requirements for the treatment of patients with haemophilia and the 

consequent need Ike the supply of therapeutic agents, including human factor VIII 

concentrate [821. It was anticipated that this would lead to realistic planning for the 

future, a:nd could lead to the possibility, in the slightly longer term, of producing 

sufficient material in the UK to meet this predicted requirement [85]. 

The expert group met on 20 March 1973 [85]. They recommended that the NHS 

should become self-sufficient in the production of factor VIII as soon as possible. In 

order to achieve this, a substantial increase in the amount of plasma reaching BPL 

from the Regional Transfusion Centres (ITC's) for the preparation of factor VIII was 

required. This increase would be wasted, however, if BPI. did not have the capacity to 

process the increased quantities, and therefore fore it was also essential that more 
equipment t was provided to BPL for the processing of the extra plasma [861. Early in 

December i 974, the Minister of State for Health earmarked central funds of tip to 

£0_5m (about half of which would be recurring). This was planned to be used to 

increase the output of plae;rnaa from R'1 Cs to the equivalent of 27 5,000 blood 

donations annually for the preparation of factor Viii and 100,000 donations for 

crroprecipitate [871.. 

The Department regarded the achievement of self-sufficiency a priority. The r chance 

on expensive imported commercial material was seen to be costly: an estimated f:ya 

per annum for the predicted requirements (275,000 donations) for the production of 

factor +'Ill. Furthermore, it seemed likely that, as the demand for plasma products 

increased, it would become necessary for coininere al i'irrras to establish paid € onor 

panels in the U.K, This was seen us a threat to the voluntary donor system on which 

the National Blood Transfusion Service (NBTSjr was founded [88]. 

On 29 April 1976, the Department issued a press release re-affirming that the waiter of 

the UK to become self-sufficient in the supply of blood products; by mid-1977. 

Furthermore, it stated that, since the screening of blood donors for hepatitis was less 

AFal roisnl< it was, c.afled the National Blood Transfusion Service, blood was collected by 14 Regional 
transfusion  attr tK`I`i. s)• 
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rigorous in come countries than in the U.K, the Government's policy of making the 
IJK se f-sufficlent in the supply of blood products c:nr nmanded wide support [89]. It 
strongly supported the WHO resolution passed in May 1975, which stated that each 
counny should be able to supply sufficient quantities of its own blood and blood. 
products to meet clinical needs [12. 89, 90]. The. WHO resolution also expressed 
serie'tas concern about the extensive and increasing activities of private firms 
attempting to establish commercial blood collection and plasmapheresis projects in 
develo7 i ig, countries, and the effects that these activities vier . likely to .have on 
national blood transfusion services based on voluntary non-remunerated donations 
[90J The Department also supported the Council of Europe recommendation R(0)5, 
which stated that member states should pursue the goal of self-sufficiency of anti -
haernnepb.ilia products and blood plasma for their preparation [91].. Both the WHO 
resolution and the Council of Europe recommendation acknowledged the fact that 
both the geugiarphicaal origin and type of donor population have a significant effect on 
the risk of tnwsm .sion of infectious diseases, although neither specifically mentioned 
NANBH [90, 91]. 

.fit a meeting held at the Department on 20 October 1976, it vas stated that it was 
recognised that any ass€.sament of need for factor VI11 made would be complicated by 
the readiness with which haemophilia centres purchased concentrate from cormnerciaal. 
sources. The need to educaate clinicians in the economical use of blood components 
was stressed, but it was also n, €.=gni red that it was essential to avoid appearing to be 
dictating clinical practice. It was proposed at the time that the need to purchase 
concentrate from commercial sources would diminish as more NHS concentrate 
became available [9], 

The central Committee of the NBTS met on 2 November 1976. At this meeting, 
members heard that the supply of plasma was increasing in line with the target, but 
that some clinicians believed the target should be increased to 50 million (m) 
international units (ii) per annum (pa). The group felt that it was difficult to 
accurately estimate demand, but that BPL would in likelihood reach its maximum 
production capacity [931. In fiict, the production target for factor VIII estimated in 
1975 and set for June 1t377 was attained. Two of the three fractionation centres in the
UK were reported t0 he we:rlting at full current capacity [94],] 

In Thnu ar 1<177, the Working Group on Trends in the Demand for Blood Products 
met "to consider the ; l c:lv treads in demand for blood products over the next hµ...0 
years. taking, into ac outnt the psructicaalities of supply" [95]. They reported back to the 
Department in December 1377. Their report states that, in order to meet the needs of 
patients with haemophilia in the tu.ure, an estimated 1000 iu of factor VIII per I000 
population :pa and 20€a r ui albumin would he necessary. If the full requirement of 
albumin was achieved, it was estimated that 13100 iu of factor Vii! per 1001} 
population pa would 'also become avatlaahle. This therefore far exceeds the 
requirements for factor VIII originall} proposed by the working group They further 
recommended that the Department encourage age research than. ~~could lead to a reduction 
of the loss of factor Viii in collection, stornec, and processing, and that, in the long-
te;rm,l there should be a omplete transfer from the use of cryoprccipitate to 
fear ~tiouaated freeze dried concentrate. Theyconcluded that additional fractionation 
cap.ciry was needed, estimating that the present UK capacity was less than half that 
necessary to meet the estimated requirements for factor VIII, It would therefore need 

1.5 

WITN4912044_0021 



to be doubled over the next 5-. 1.0 years. The report led the Department to conclude 
that the orr^_ misation of the NETS should be, reviewed. particularly in :relation to better 
national co.•c„duration, forecasting, and planning [16]. Although in 1975, cost and loss 
of the telrmtc ror donor 4., ster n were cited as the nia or motivating factors for the push 
towards self tsffic,c rrc [88]. by the middle of 1978, concerns over the methods of 
plasma collection and safety of imported blood products were also reported to 
reinforce the need for NITS self-sufficiency in blood products [96]. 

In September 1979, however, the Director of BPI. reported that factor VIII production 
had remained essentially static scree April 1977, and that it was at present deficient by 
about 30m in pa. This deficit was pienccte d to maar;rease further in the future [97]. 

A .lcanuars 19f (1 Sunday Times article stated that the Department was concerned about 
using imported blood products owing 'o the attendant risk of passing on infectious 
dis}ear ,c , particularly h .pat#tis. Suppliers in the I S were: reported to collect much of 
their blood from Third World countries in which there was presumed to he a higher 
incidence of contaminated blood products [981. 

By September 
1980, 

the projected requirement for factor VIII consumption by the 
mid 1PSOs was 9Grn in pa. Ho ever, the Departmen

t believed at the time that this 
figure would need to be revised in the face of recent evidence indicating that UK 
clinicians Were Coming under pressure to step up the dosage regimen for the home 
treatment of hacmuphilia. Furthermore, the demand for factor VIII was expected to 
increase further over the foreseeable future as a result of a number of factors, 
including longer life expectancy of patients with haemophilia. the increased provision 
of home ther tpa, end the trend towards the use of factor VIII in prophylaxis 1991, 

In an Adjour rm.teut Debate on 15 December 1980, Sir George Young stated on behalf 
of the Government that it fully endr,rsr 0 the principle of self-sufficierrcy.

:art doing so, 
he tetcrred to the ns1: of contracting hepatitis from imported products, although he did 
not specifically menuon NANI1H, u'iernng only to hepatitis B [100]. 

At a tweeting between Miu teis and the Iluetnt)philia Society on 21 October 1981,. 
the Government assured the society Of its support for the: principle of self-sufficiency 
in blood preducts. Thy al o ..tattd tltatt the prt 'e.Ltc d demand for factor VIII by 1985 
was lOOtn iu pat, which represented nacre than three times the current level of plasma 
supply and collection. The scale of the increase necessary to meet demands were 
reported to he expected to have consicler.,lle financial implications on health 
authorities [101]. 

In 1983. evidence emerged that US patients with hacrraophil a were contracting AIDS. 
Although the rnechan:ism of the infection was not grown, it was presumed that it had 
been transmitted. through the use of blood pr sclt cts such as factor VIII [1021, The 
CErr; r rrr>racnt wrote tt.r the i l 'tirr ppltilia Society to reassure -•aYrer them of its commitment fitment to 
self-mat eiency in bli e d products. The t.:P vernusent also acknowledged in the same 
letter that Fn _Iaand & \Va1es eontincetl to he t:dependent. upon additional, commercially 
sorer ed material to make up the s heetfall in the home produced supply, and that this 
was imported pnrnarily teem the f':S, in e €,nsidcr ir'q, whether the imports should 

cease. 

:,e. 

it 

was 

deemed 

necessary 

to 

weigh the 

possible 

risks of 

infection from 

AIDS 

against the 

obvious 

risks ,. ;ar 

3sarr:, 

th em 

inadcrlrrate supplies of 

factor VIII. 

Furthermore, 

it was else reported that, in March  1 OS trac Food and Drug Administration (FDA) 
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had introduced cd new regulations for the collection of plasma, designed to exclude 
donors at high-risk of AIDS. All future supplies of factor VIII were to be 
manufactured in accordance with these new regulations; however, there was still a 
considerable quantity € I lire I Iatr h sto€:k, both in the U.K and in the US awaiting 
export. The FDA decided not to ban the use of this stock, since doing so would cause 

a crisis in supply, in both the UK and the US [103]. 

In a letter dated 29 September 1988, it was stated that the UK was still not self-
sufficient in blood products. Errors in estimating both the amount of fresh frozen 
plasma stockpiled. at Elstree during the amid-1980s and the net yield for factor VIII 
production at BPL, led to difficulties in providing the necessary amounts of factor 
VIII to met current needs (about 90m its pa). Even if the RTCs were capable of 
providing the necessary amounts of plasma. to BPL. which they were struggling to do, 
it was thought unlikely that the factor VIII production would exceed 79m iu pa. This 
would suggest that self-sufficiency could not be expected to be achieved for another 
couple of years [104]. By 1990. the Dc1 mental policy was that, while England 
Wales promoted the aim of self sufficiency iii blood products, it also acknowledged 
that clinicians were free to prescribe whatever product they considered appropriate for 
the patient, It was left to I3P.L to ptointote its product and for clinicians to make the 
choice 1105]. 

This policy was then developed further in 1.993 when England & Wales' domestically 
sourced products accounted for about 75% of the factor VIII market. in a briefing 
document for the Health Working Group, it was stated that it was felt that there were 
dangers in absolute self-sufficiency. The reliance on a sole supplier of blood products 
was perceived to override clinical freedom, stifle new developments (many of which 
v ,rep from the commercial sector), and expose England & Wales to the possibility of 
in<idecivate volumes of product for effective treatment, and the risks to supply inherent 
in relying, on a sole manufacturer. The Department aimed to achieve self-sufficiency 
through products sourced from unpaid donations; however, clinicians were not to he 
prevented from using other Products, where necessary,  for appropriate treatment 
[ 106]. 

Plasma production 

In l9.5, the Fxpter•t Group on the `1 reatment of Haemophilia estimated that 275,000 
donations of b lood would he required to achieve self-sufficiency in factor VIII. In 
order to reach this target, it was deemed necessary to both divert donations used for 
the preparation of cryoprecipitate and increase the number of donations used for 
factor VIII.. In March 1975, the Department gave Regions provisional targets of 
increased ed production of plasma and invited them to submit estimates of the additional 
expenditure that would be incurred [107]. 

By, the middle of 1977, there was still a deficit in f"actor VIII, which vas being met by 
the continued purchase of concentrate from coma=erciaal sources. It was realised at this 
stare than that, in order to meet the increasing demand for factor VIII, it would be 
necessary for the NTIS to increase con iderahly both the volume o93 fresh frozen 

plasma and the eapactv of the processing plants [108]. Shortly lwetorc, on II March 
1977, the combined capacity of BPL and the :Plasma Fractionation T..aahorator\ at 
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Oxford PFL) was 17.5m iu pa [109]. The Trends Working Group report in December 
1977 . <t .cl an estimai h,r fa tc. - VIII requirements of .1000 international units per 
1000 pr~pt.mlaation per annum They stated tliaat this could be achieved by an increase in 
the annual rate of blood coilccaon to 50 a unctions/1000 population, planning for a 
pc}s i bic ris ,_ (9 doi-,,aatirtras! 1 900 population in the next 1.0 years, although they also 
expressed concern about a cc nsvquent excess of red cells [16]. 

At a meeting of the Regional l'r-aansfusion Directors (RTDs) it was stated that the 
majority of RTCs had rca.ehe.d their capaacity to separate plasma both given the present 
state of clinical acceptance locally of plasma depleted blood arad as a result of 
physical constraints at the RTC. in addition, LIPL was nearing its stated capacity. 
BPL. said that it was possible, ' ith relatively minor changes, to increase the 
production capacities for factor VIII to 21m iota. pa. The Department asked BPL to 
prepare development plans, based on agreed production targets of 50m iu of factor 
VIII pa [108]. 

Blood products from BPL were initially distributed broadly on the basis of an 
assessment of regional requirements for patient treatment. This method of distribution 
was no considered to be an adequate incentive for RTCs to improve the quality a and 
quantity of plasma collection. Accordingly, in early 1981, it was agreed that regions 
should receive BPL products in quantities proportional to the amount of plasma they 
had sent to BPL. for processing, .account helm taken of the yield from each batch of 
plasma. This promrata scheme took effect from 1. April .1981. [1.10]. 

The Advisory Committee to the NETS set up a Working Party on Plasma Supply to 
consider the plasma requirements for self sufficiency in blood products in 
England & Wales, It made its report hi mid--] 981. This stated that, at present, the 
combined capacity of BPL and the PFIL was 15m iu pa. Following the interim 
expansion at BPL, which would be completed in 1982, production of factor VIII 

would increase to Yom iu pa. Furthermore, it contained the central calculation that 
demand for factor VIII would increase to 100m iu pa by the mid 1980s, largely as a 
result of predicted changes in the pattern of treatment for patients with haae mophilia 
[111]. 

in l rs l` lama: renal decided that, in order to enable the UK to achieve self-sufiflcicttcy 
in blood ptod,tets, there ;x.oald need to be as major expansion of BPL's capacity
process plasma. It was estimated that, in order to inert the pr jected need for blood 

products in the. late I9SOs is much as 435,000 kg pa of fresh frozen plasma would 
need to be produced by the NETS to enable the new BPL unit to function to full 
capacity. This would enable England & " bales to meet the. future requirements for 
factor III [ii?. I. This plasma would also produce 200g of albumin per 1000 
population [163. RTCs were; advised of the proposed p€asma procurement targets of 
435,000 kg per annum in a letter ITCHrm the Dr prirtrr;ettt in late 1981. The incurred costs 
of increaasitne plasma prcducticii to this level was thought to be offset by the 
substantial sri in g. pred c".tc.d to at se from a reducer! need for commercial products: at 
1.980/l¢:}Si pr.cns, the cost of produc ing the increased amounts of plasma was -l9m. 
and in return, the T TCs could expected to receive products which would cost over 

32m to purchase from cornrmmcrcial suppliers [11.3]. 

Regional targets were originally set fir 1984/85, but were revised in 1984 to 
acccmniodars. as phased irar x ioe t} ls07/18, This was expected to allow tit-tic, for the 
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levels of production at the ne w plant, to increase [114]. it was left to RTCs to decide 
how hest to achieve these t za ets and to determine priorities from within their 
resource allocations [1I51. 

The March meeting of the Advisory Comm ttec on the NBTS received a paper that 
showed that the supply of fresh frozen plasma to BPI had increased dramatically 
between 1939 and 1981 [ 1161. Further pla m a increases were planned, so that the new 
BPL plant would open on schedule. At the RTDs meeting in early October 1985, BPL 
presented information on plztsm;a supply in relation to the target figures [117]. This 
information is summarised in Table 7. below. 

Table it Plasma Supply Compared With Target Figures 

Financial year Max target Mn target Actual 

1983184 150 150 154 

1984/85 205 180 192

1985/86 285 230 

Factor `IIl production and usage 

Table 2 ov=erleaf shows the amount of factor VIII produced by the NHS and 
commercial sources according to year. From these data, it is evident that there was an 
increase in the amount of both commercial and NJ-IS factor VIII used between 1973 
and 1982.  Furthers-wire, the total requirement of factor VIII increased steadily over 
this time period and showed no sign of falling off. 

Points to note are: 

g7 , mote NHS produced hs for VIII (approximately 5m iu) was i. sue.d for the 
year 1977 ending than in 1976 [ 1181 

Virtually all the increase in factor Viii usage between 1980 and 1.981 was 
accommodated by' increased Ni-IS production (from 14m to 22.5m iu pa), there 
being little increase it) t sage of commercial products (0,75m iuu)[118] 

In 1983. for the first time snce 1974,.  more NHS Concentrate than commercial 
t oneLt 3r'asie was Used kbv 4m iu). 1-I iwever, by 1985 the position was reversed [1I8I. 
Fhis was pat tly because e production oiF non heat-treated factor V'ill was stopped during 
the course of the first quarter of 1985 while: rapid preparations were made to nitroduce 
a safer he gat tr sated pi od uct [Table 2, 1191. 

Because d 1aiicd costing of individual blood products produced within the. N IIS were 
not readily available, no estimate of the potential reduction in public expenditure can 
be made. 

E 
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Table 2: Annual consumption of factor VIII in UK (including N.I.) in Million 

international Unit Miu) 

Year NHS Mtn factor VU! Comm. ,'
J
M factor Total factor V VII l 

X ill. 

1969 1.025 0 1.025 

1970 0.884 0 0.884 

1971 3.071 0 3.071 

1972 1.939 0.0 5 2.89 

1973 2.481 0.875 3.36 

1974 2.732 2.681 5.41 

1975 3.085 .5.152 8.24 

1976 6,915 11.069 18.00 

1977 12,949 15.017 27.97 

(increase. reflects David Owen spend at BPL) 

1978 1.4,600 19.273 33.9 

1979 15.092 26.178 41.27 

1980 1.4.364 34.749 49,11 

1981 22.472 35.5 57.00 

(increase reflects spend at 13PL) 

1982 22.892 45,644 68.5 

1O3 30.018 26.217 56.2 

t984 40.192 34.003 74.2 

1085 23.097 30.902 74 

(decrease reflects introduction of HT3 at BPL) 

.1986 31.483 53.754 85.2 

1987 25.982 59.186 85 
Sourer BPI. ft IS]; HIS =' terirc Sat heat-te eatrcent of the ft Ce-ttrf.d:L product at 8O°C for 72 hours 

In July 1988, a report from Plasma Supply and Blood Products Working Group stated 
that the current usage of factor VIII was thought to he in the order of 9Dtn iu pa, The 

ongmal tar-et set by the Plasma Supply Group in 1982 of 10Dm iu pa was therefore 
deemed to he as adequate a figure as any other. To achieve this target by 1.992, it was 
estimated that RTCs would he required to supply as much as 550 tonnes of plasma pa. 
Althouch this would require additional investment by Regional Health Authorities 
(RHAs,) however, this was anticipated to he costcfTective owing to the escalation in 
prices of factor Vt11 from commercial sources [1.20].. 

20 

WITN4912044_0026 



13PL introduced sc,s}a:ning for hepatitis 11 in donated plasma in Noscruber 1971 [121]. 
By the Ink 1970s inanufaacturrers of coagulation factor concentrates were looking into 
ways of rendering blood product-, safe fr;rm NANI H [11). By 1983 there were three 
main types of viral inactivation processes: freeze drying followed by dry heat 
treatment; treatment with chemicals leg. [3-propiolactone, ultraviolet light); and wet 
beat treatment (also known as paasteurisine) [122]. it had been kr~o vn since the 1950s 
that wet lh catin=; albumin solution at 60 C for 10 hours rendered it non-infectious for 
hepatitis [18]. BPL and some commercial companies (notably Beh in€gwerk.e in 
Germany started work on heart-treatment of factor VIT'T in the early 1980s, and trials 
were conducted which involved some patients in the I?:.. However the yield from this 
process was extremely low and it was therefore riot seen as practical for application in 
the UK [123]. In a letter to all the HCD dated Ii January 1982, Bloom & Rizza report 
that there were at least four commercial companies who were about to introduce 
preparations of factor VIII that had been processed to reduce the risk 0.f transmitting 
hepatitis B and NANBH [ 124]. By May 1983, a number of commercial manufacturers 
of factor VIII were hoping to introduce factor VIII concentrates which had undergone 
an additional heat-treatment step (using different regimens) specifically designed to 
inactivate viruses [122, 123, 1 '`  . On 24 May 1983, FDA approved a new heat-
treatment that reduced infectious agents in factor VIII concentrates [12$]. However, 
commercial concentrates were later shown to still be transmitting NANBH [7, 1.27], 
Colombo et ,al., for example,  reported in 1985 that heat-treated factor VIII 
concentrates that failed to transmit NANBH to chimpanzees were subsequently shown 
to be responsible Fr the transmission of NANBFI to 11 of 13 patients with 
haemophilia [128]. 

Up to mid-1984, BPL investigated both p astenr€s,aatiun and dry heating of factor VIII 
and Factor IX in collaboration with the Protein Fractionation Centre in Scotland [11]. 
At this point, consensus was reached that HTLVII.T (later known as HIV) was the 
c:au eta e a agent lot AID: [ 1291 and in October I 9a4 the. LS Center for Disease 
Control stated that the virus could hats inactivated by heat treatment [130]. This 
increased the pressure on the manufacturers, including BPL, to develop methods of 
viral inactivation, and as a consequence BPL progressed their existing programmes 
[.15]. However, e r, this. process was hi ndered by a number of different factors. Firstly, 
factor VIII does not withstand heating well, and therefore the heat-treating Process 

required the addition of "stabilisers which ensured that factor VIII biological 
activity was retained. However, .hest "stabilisers" also stabilise viruses. The. 
conditions needed to successfully heat-treat factor VIII were therefore determined by 
repetitive and time consuming experimentation [123]. Secondly, since there were no 
markers available for NANBH until 1989 [24, 65] (and no reliable tests until 19)91), 
the effl. ctiveness 

of 
the heating process could only be tested through close iii nitorit 

of patients after receiving the product. The decision over which regimen to use was 
therefore governed by o ,se. v.at.ions of the amount of heat a product could withstand 
left e its c.ffect:iveness deteriorated [11.11. Thirdly, the heat-treated products needed 
to he tested in patients who had not previously been treated with factor VIII or large 
doses el e:r c -precipitate [1241. Clinical trials in chimpanzees, which had originally 
t sot plrt to be indicative of risk of v ral transm scion from tested pre}ducats. were shown 
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in 198c to he 
o, 

cla k tat nable use v hen I rodnc s that had failed to transmit iNAN'BH 
in chin,, <, z.es led to 1 = NBH i=deation in human patients [1.281, 

In a letter to the i1oemoi;}tilia Society, Lord G]enarthur referred to a decision taken by 
BPL to heat treat all their fzact€3r V111 product from April 1985 [131]. Since 
coratrnerciaaflv available heat treated products were riot licensed in the UK, the 
Committee en `safety of \3edicines suggested that existing commercial product 
licence holders ashed to make an early application for variations in their licences 
to allow introduction of heat ere i ed product: [ l:3:i, .132]. In the meantime, healthcare 
practitinners were allowed to Continue to pr:^.sc.ribe unlicensed heat treated factor V.111 
concer m ues on a named patient basis ortl v. "['he choice of treatment remained a matter 
for the judgement of the clinician responsible for the patient [131]. 

At the meeting of IICDs on 10 December .1984, it was agreed that all children should 
be treated with crr ogre cipitate or, if necessary, with heat treated factor Viii, In 
addition, new patients with haemophilia shtfuld also he solely treated with heat treated 
factor VIII. Most of the Directors present agreed that non heat treated BI.-PL factor VIII 
could continue €, he used until heat treated tac=o li l became available from BPI. . 
There were some Directors :ctort who were not willing to do this, and declared that all 
patients should be prescribed "safe" heat-treated factor VIII [.133]. 

BPL achieved successful dry heat-tresatrr,ent of factor VIII on schedule. Very limited 
quantities of 13I'4:. standard intermediate purity hector VIII (HTi, heated at 60'C for 
72h) N cre available 

for clinical trials from . ay 1984 [119]. This treatment was 
selected since it had been used suc.cesst`ul ly for other blood products and was felt at 
the tier e. tn he the severest option available that did not degrade the properties of the 
concentrate 115J. Although it was; subsequently considered to he effective in 
destroying the virus causing AIDS, it was not thought to inactivate NAN1311 [II], and 
therefore f u:rthe:r products were developed. First issues of HT2 (heated at 7(r'C for 
2.4h sine this was fed to be the optimum combination without loss of yield) were 
issued in February 1985 and by `9 May 1.985 all heat-treated factor VIII issued by BETh 
was he aatc.:d to least at this tem pe raatta r [ 1191. 

During 1984, there w ere €odrr ations that more severe heating may he necessary to 
inac:tt t 4A.0 'AN h1-4 arid, in 1)e Geri-ibex 1914, PPJ., des eloped a new product [ 15] Trial 
issues of this (HIT3, heated at 80'C for 72h) were issued in Fel taaaar 1985 [119]. 
Pare.tfar IX heat heated to the saute terrpeaaattire., was riot issued until 2 October 1985 
(after elir"ical tr als in July 1985), since lil"L had to ensure that heating the product did 
not make it tluoiathogenic [119, 134, 135]. Factor VIII was later also heated to higher 
tempereetures, hart the l reduct started to suffer at this stage so it was not pursued [1.1], 

BPL was also developing a new, high purity product. (also heat treated to 80'C for 
7214, designated 

SY 

[136], 

wh<ch was 

capable 

of maintaining 

satisfactory 

yield from 

fresh frozen plasma a [137J.  i hi j'wei la.a for VIII was found to have remarkable in 
nitre ?taahility to heat iii the absence of conventional stabilisers sr huh confer their 
h r etits on protein and virus alike [ 1341, Some 8Y was used in clinical trials in 
selected patients in July 1985 to detcrr:aline safety and efficacy of the product prior to 

making th e 

application 

for a product licence [136, 

137[, 

in 

Aaas;atst 

1985, output 

of 

heat treated 

factor VIII 

was 

increased 

to the 

maximum level 

possible in 

the 

current 

.13PL plant. I3PL started general issue of its new 8Y hoar-treated factor VIII in 
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September 1985 (1.231. The heat treatment used by BPL was for a longer time and at a 
higher temperature than that used in ca -7 En rc.ial prose ses, Furthermore, the BPL 
product had a good record of safety in clinical trials (l fi and, to date, BPL factor VIII 
(1.1`1'3) and SY have proved safe and have not been reported to transmit hepatitis or 
HIV (.e. n 138, 139, 140, 141). 

until the new I3 PL plant was completed, there: continued to be a need to obtain 
ndditional sr,r.plics of factor VIII from commercial sources. However, by then, this 
was Q.d c5 heat tmatcd. There was therefor ° no lonseer any need to use non-heat treated 
!actor Viii concentrate 142). Since. 2 harts 1986 all plasma processed at BPL was 
dot ivod from donationsindividually screened for H HT r _antibody [15), 
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The importance of factor VIII and albumin in dictating the ultimate size of the 
production capacity at BPI, was discuss :d by the NBTS in March 1979. The 
Scientific and Technical Committee for the Central Laboratories estimated that, if the 
current rate of increase in factor .'III usace continued and if BPL production was not 
expanded. the cost of f~€etor VIII concentrate to the NHS might reach between £14m 
and £24 n-i  by 1982. With i. icciicted expenditure of this amount, there appeared to be 
every incentive on economic grounds for speedy investment aimed at optimising 
factor VIII production at BPL [143. 

In July 1979, BPI- received an adverse report from the Medicines Inspectorate4.. 
Several € is.ks of rte=, tohial contamination to the products were identified. However, 
the repon did not state that the products were unsafe. Instead, it recommended a set of 
a lb  tl- `<e should take place immcdia:ael\', a and others that should be implemented in 
the Ions tet..ta 11<-I4}. 

The y cdicines Division considered the report end their conclusion was that "if this 
were a commercial operation we would have, no hesitation in recommending that 
manufacture should cease until the facilitx was upgraded to a minimum acceptable 
level". I`liey called for a number of ironic di r.te upgrades to product procedures and 
control, and for key staff to be appointed. They felt that the present facility was 
unsuitable for the manufacture of sterile products and unsuitable for upgrading. grading. While 
the existing building could be used in a different capacity=, a new factory-type 
manufacture isratht v: as requited [144] they said that the shortcotnings were "so 
scr ie?r.€s that continued cf production could only he tolerated owing to the essential nature 
of the products and only if immediate improvements were introduced" [97]. 

In response to the Medicines Inspectorate's report, it was not considered realistic to 
hold production of factor VIII and albumin at existing levels until new process areas 
were commissioned. Without growth <t BPL in the interim period, by 1984 the 
Plod•cted €le,rnaand }or fa for \ 1.II was expected to be such that BP1.'a s ontr buttons 
would :)€ cot.1C ion anitim mrrt and unlikely to `c, ul re in the mainstream programme of: 
borne therapy fefr haemophilia. Patients would he established by habit on commercial 
products mind pack presentation. It. was also argued that there must be limited growth 
at BPI., to assist the. laboratory in a  gradual transition to a new, larger production 

unit. Particularly, important during the interim period was the increase of the supply of 
plasma from the.  RTC;s to meet time demands of a new plant [97, 144]. The re-
development of BPL was therefore planned -10 irivolve two major stage-.s: the-
uugradna of the current fa .ili`.ie • at .BPL - er a period of 3--4 years; and the 
devele,pn> :nt of a r evv Iaihr ratory ss di in increased capacity [ -̀}71. 

The xi ,3evirc l., mpe t: Pratt  e-oaHOhed within the Medicines Division of the Depaakrnent of 
Tlc z l°ir ,.nit Social Ste€ air% DHSS no kn ,,vn 5s NN) partnient of heat€h) in 1971 in :sz:r a :?Es c with 
the *,tt J , .r;ti t; .1 s 1 6S :ind Ina t It is en t r,} ir3 ;}yr 'f and ensUre compliance n_k :=,iti, t<•rr l>trt 

riots t;?ric Y din ' {. 4 P and t;1.) 'J ley ,i.3 applicants lbs,  and holders of, mutm tactr.7rer's and 

who sale dealers iiecncc,> in the UK, 

24 

WITN4912044_0030 



'lii te.r's aged a si•.,:: n-tcnna upgrading uro' ramine for BPL at a cost offt. ttm [145], 
wh ch p.;a:tr:;4 tea dor'hle thL. pi E.aelzte iori r ip:at:it}° for factor VIII lr`€rrrr 1  ita pa 
to 30M iu pa 1 l Ira . 1 lie. nossthiliry of collaborating with private industry in the lon -
tenn redevelopment of BPL v,:aas nrr,estigated; ho e\ cr, Ministers decided against 
such ar, arraauta. nra rat in ; icw of fg.17L's dependence on volunteer donors [ 147], In 
November 101O, t rlraar t.rat:3r v uttt rt aruwc.i loam D.3r Vaughan stated Ei that 12 m 

had been allocated to the huildilm, of a nce ,w w fractionation facility on the existinu_ site at 
Elstree [147[. his rebuilding was envisaged to result in increased production and was 
intended to make the UK. self sufficient in blood products. Construction was started in 
May 1983, and a target get dttate lot completion war set for January 1986 [ 148]. On 23 
March 1984, a press release was issued heraalding, the building of a new production 
unit at t3f'.L... By then, the cost for tl,e project had already increased to £24m, 
Moo ever, the scheme was thou ht likely to pay for itself o ithin five or six years of 
reaching full production. Efficient Operation of the: unit required three times as much 
plasma as it was currently proecoing [ 149], and RTCs were engaged in discussions 
about how to meet this demand [150]. 

13y 1O 5„ the oxrctmg IWI.. plant could only process I50 tonnes of plasma per year, 
yielding some 40% of the factor VIII required. Therefore, at this point, it was the 
limited manufacturing capacity of I3PL that limited production output not the ability 
of regions to supply plasma. RTCs at this stage were already supplying BPL with 
250 tonnes e s plasma per year. The extra plasma was stockpiled in deep freeze 
cooditioro and ww a used at the start of production after the plant was redeveloped. 
The new plant was planned to process 435 tonnes of fresh frozen plasma, in line with 
the targets set in 1981, By October 1985, RTCs had submitted firm plans for 
producing 400 tonnes, and a commitment in principle for most of the remaining 
balance [151]. 

By grid-1986, the redevelopment of itl'I . project cost had escalated further, rising 
from the first e=stimate of £21m in 1982 to a o nrd £52m. In addition, a further £7m 
had been allocated to the development of a w ruehouse quality assurance and 
engineering building. Despite these e,a hating costs, the re.-di velopment project had 
been fully funded by the Government to s ,{e mead the earliest possible corr.pletion 
date. At this time, four reasons sLere cited fret the importance of early completion of 
the BPL redevelopment project. Firstly. since 1980, it had been clear that I3PL was 
not capable of meet.sr c, Medicines Act requirements and had, therefore, been relying 
on Crown .irr mi. nity to stay in operation. Secondly, there was a considerable potential 
for 5:lr ing money on imported d blood products t aril Et potential income from products 
surplus to MIS requirements. Thirdly, there were documented problems with hepatitis 
and I`IIV contamination ofirnported factor \'1.11 and, although all imported factor VuI. 
was heat -treated, there was evidence that suggests that the BPL remains superior to 
their commercial alternatives [152]. Although the new laboratory was not expected to 
he fully productive from the day it came into operation, it was intended to reach full 
levels of production within 12 months of opening, subject to sufficient plasma being 
sent for processing [153]. 

By the end of l $7, the consequent difficulties of maintaining a sufficient plasma 
supply and ensuring equitable product distribution were being addressed [1541, In late 
1988.. ii was reported  that a large quantity of

a

 plasm about (about 120 tc~rarrec had not been 
suhjee ted to , ndtvidual donation screening for A. - Ab,w.hich meant that the current 
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st  pile of plasma available for processing at .BPL was only 330 tonnes rather than 
450 tonnes of plasma . It was therefore thought unlikely that the NETS would be able 
to produce sullicicrat aiilounts of plas.€.aaa to allow I3PL to operate at full capacity 
[104L 

It as therefore c:speeled that England & Wales would not achieve self-sufficiency 
fur a f w cars [104j. The Department set up a Committee to consider these issues 
and iccicu, the plasma supply targets. Blood products had, until now, been allocated 
to i ions ir, proportion to the amount of plasma they supplied to BPL. Such a system 
would no longer ge_r• work sensibly once supplies inc is ased to the extent that some RTCs 
would e ei~c more product than they could use. Some fortn of cross-charging for 
plasma and p:odurt between BPL and RTC seemed the best way to ensure equitable 
distribution [120]. A separate committee s ,.s r xs rninin g the mechanics and ground 
riles of such a system [154.1. 

By April 1989. a system of cross charging was in place. BPL "bought" plasma from 
the NB PS :i.e. reimbursed the RTCs for the cost of providing plasma.. With money 
previously allocated directly to L3PL, RTCs were then required to buy the product they 
needed from 1 PL [155. 156]. This system wtis introduced to encourage RTCs to 
collect maximum amounts of plasma. f fr,,;fe °r r, the system ran into difficulties 
because users were obtaining: products from c orTimercial sources and, as a result, there 
was an irarrc casing stockpile of El  SY (, ,idi reducing shelf-life). in some cases, the 
problem arose because the system was misunderstood; however, HCDz were also 
being influenced by commercial companies to favour their products, largely because 
of claimed therapeutic advantages particularly for the 11W-infected patients with 
hrwrnr ,philia ( f f61, F rrther'raforc, IWl-`I-, unlike its commercial rivals, was not 
promoting pr odu.cts directly to the clinicians. There was therefore a need to persuade 
re ion , districts, and clinicians to use more BPL products [1571, although the 
DcTaartrncrrt had no intention of restricting the clinical freedom of haemophilia 
directors [1566]. However, they made RTCs aware that the purchase of very expensive 
foreign factor VIII meant that products already paid for by the NHS went unused 
[156], It i .. now known that it is an inn sputahle reality that very few counties are 
capable of c mpletely Satisfying their food needs (is;. becoming self-sufficient) 

".4 s itla<out acquiring, a proportion of blood from paid donors[158].
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Conclusions 

The information ytathered dutim., this review has been at times contradictory and 
incomplete, but the following conclusions can he inferred. 

The Government pursued the ;coal of self-,uf fic envy in factor VIII during the 1970s 

and most of the 19805, in line with WW) and Council of Europ recommendations. 

The pr'imar'y airs of this goal as to reduce the reliance on expensive imported 
concentrate, although there is some evidence that there were also  concerns over the 
possible threat to the -olunteered b ased donor yste:rn in England & Wales should 
commercial firms decide to establish paid donor panels in this country. in the late 
I tOs and early I9SOs, these concerns were  }ccomp anied by fear; of the risk of 
transmission of both hepatitis and HIV infection from, imported factor VIII 
concentrate, 

1rt 1975, the Government allocated £O5m, about half of which was recurring, to the 
NE in order to increase plasma production. At the time, this was thought adequate to 
achieve salt-srrftic~iency in factor VIII by 1977. however, the demand for factor VIII 
in the UK increased dramatically in the late 1970s. Clinicians were coming under 
pressure to step up the dosage regimen for the borne treatment of lwemoph:iira. ..['his 
demand was expected to inc reuse even further owing to a longer life expectancy of 
patients with haemophilia, the increased provision of home therapy, and the trend 
towards the use of factor VIII in bleeding prophylaxis. Therefore, despite the increase 
in both the plasma collected by R l Cs and the amount  of factor NJI1 produced by the 
N IS, it was still necessary to import factor concentrates. 

With the development of tests for hepatitis A and B in the 1' 70s, it became clear that 
other types of viral hepu itis could be transmitted mimed by blood, and these were termed 
NANBH. Before 1989, potential blood donors could only be screened for NANBH 
using surrogate tests; however, these were perceived to be crude and inaapprupr- aatee for 
use in the UK. With the cloning of a portion of the hepatitis C virus in 1989, the 
Ci.tt0-3 antibody test became avaailaable . This as x wsoci..ted with a large number of 
false positive and net ins  results ;and; once agvtn,v as not approved for use in the 
UK. It was only in 1991 that a number of validated second-generation assays became 
widely available and routinely used to screen potential blood donors for NANBH 
infection. 

Th.e prevailing medical opinion in the l 970s and the early I 980 was that NANk3H 
was ad Id and often as niptumatie I her it re, as a ways, patients with haemophilia, 

their parents, and doctors were required to balance the improvements in quality of life 
and the dangers 

of 
bleeding against the risk of treatment. Research into NANBH was 

hindered by the lack of a definitive ser'c'loeical assay for NANBH, the reluctance of 
clinicians to ner i'orrn liver f. tol l cs and other in vaasive procedures in patients with a 
very] high risk of bleeding, sand the tract that, in the majority of patients, the a.:fmanic 
sequelutc of NANBII only became app,.rcut after more than a decades Even in the 
mid--1980s, however, when it became apparent that NANBH was associated with 
long-resin chronie seclueelaae, including liver failure, cirrhosis, and hepatocellular 
caiciric nits, the C:onsensits of medical opinion was that clinicians should continue 
using, the c:oar..c°rir-rat.ces, Pasticnts, their physicians, and the Haemophilia Society all 

Ryx~ 
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maintained that the improvement in quality of life and dangers of bleeding 
outweighed the potential  risks of treatment. In an editorial in the British Medical 
Journal (BMJ), it was stated that early- death from liver disease was viewed as a price 
that might have to he paid by a small minority of patients with haemophilia. 

in 1983, growing concerns over the safety of commercial blood products imported 
from the US reinforced the need for both self- .uffieiencyt in blood products and the 
development of an e ffc ctive viral inactivation treatment at BPL. Although it was 
widely known that there: was a 

risk of 1tiANPH infection from imported concentrate, 
the tiaemophuia:a Society appealed to the Government not to ban American blood 
supplies, claiming that, ssithout the US imports there would be a sharp rise in deaths 
among patients with haertiophilia. Farthermo:€re they advised their members not to 
strap treatment in response to concerns over potential risks. 

Attempts to develop viral inactivation processes; to trcat blood products began in the 
early 1980s. Initially, a number of comer ial ccnnpanicc €:sperimented with different 
heat-trcaating regimens, how e\ er, these techniques iques resulted in a substantial loss in 
yield and therefore , svcr not catpahle of producing cone entrates in sufficient quantities 
for the UK market. In 1.95 , -10S -4, further prod,.tcts were .introduced, however, the 
viral safety of these had not been firmly established and, in fact, they were later 
shown to still transmit 4\° R11:, In 1985, BPL. developed a new, high purity product, 
designated $Y, which was capable of to mt,: iri ng satisfactory yield 

from fresh frozen 
plas.#rya, had remarkable in auto stability to heat in the absence of conventional 
staahiliserhs, and had a good record of safety in clinical trials. To date, SY has proved 
safe and has not been reported to transmit hepatitis or II.V 

The redevelopment of 1i3:1'L was decided upon following the adverse report by the 
? kdiei#n€°s Inspectorate, in 1979, and the re alis; tion that the e isting laboratory did not 
have the capacity ity to provide enough material for se, if sul ficiency, The re-development 
project eonvrirod two main stages: the upgrading of the current facilities at BPL over 
a period of I years; and the development of a new laboratory with an increased 
capacity. Ministers a r'f Ct a short-terra upgrading 

pr - o uramme for BPL at a cost of 
.1. rrr and f" Iin was allocated to the l uildi€ s of a new fractionation facility on the 

existing site at l lstree, In the early 1980s,  the total cost of EN.. redevelopment 
1 escalated; however, the project remained fully funded owing to the Government's 

coinniitme•nt to self-suf'ficiencv- and thus she earliest possible completion date for the 
proposed redevelopment. Further ore ; the scheme was projected cte d to pay for itself 
within 5-6 years of reaching full production. 

Efficient operation of the unit required 3 times as much plasma as it was currently 
processing, and RTCs were held responsible to meet this increased demand. 'lire 
`error' in estimating both the amount of fresh frozen plasma stockpiled at Elstree 
during the mid-1950s (p 35l and the net yield for factor VII] production at BPL led to 
difficulties in meeting factor VIII requirements. Even if the RTCs were capable of 
prow di rig the nece,sary amounts of plasma to f3"P.L, which they were struggling to do, 
it was tltoushht unlikely that the factor V.11.1 p:odt#ction at BPL would exceed AM  of 

the total requirement nationally. 

In the mid 19"sOs, when heat -treated 

factor VIII 

products 

were being 

produced 

both 

domestically 

and 

abroad, 

the risk of 

transmission 

of 

either 

NANIH I 

or 

HIV 

firearm 

these products €w as minimal. Therefore, once main, the primary driving #taroe.. for self 
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stlffi :rc: icy became the cost saving l:rcci;A te,rl should the reliance on commercial 
products be reduced even further. By 1993, England & Wales produced 75 of the 
total regrrirer aau for factor VII, but was till thcreforee reliant on a cert x nn amount of 
c cnai>a r ed >actor VIII. Thissituation rebected a preference of some clinicians to use 
coma-I <w < l prud€re is o',m. the 13PL 1-,-a duct. The continued use of commercial 
products tlhcact ore prevented the achievement of c oroplete sell-sufficiency; however, 
the Department was keen not to restrict the pre: ccibing habits of clinicians, leaving 
them free to : icsc.ribe the product they considered most appropriate for the patient. At 
this tune, ;t as also felt by groups representing patients with haemophilia that there 
sere d arrecrs in aboalute self-sufficiency, This, they claimed, would lead to a reliance 
on a see supplier of Hood products, ko hich was predicted to oven-i le clinical 
freedom, stifle new developments (many of which were from the commercial sector), 
and expose England & Wales to the possibility of inadequate volumes of product for 
effective treatment, and the risks to supply inherent in relying on a sole manufacturer. 
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.:.` Annex A: Chronology of events 

Date Event 

Early 1970s Use of factor concentrates becomes more widespread 

November 1971 Screening for hepatitis B becomes available. 

Early 1973 lt: becomes e apparcit that the production of factor VII in the UK is insufficient to 
meet  the stated needs of clinicians. 

March 1973 I)flS L.\Nnt Group on tlis. 1rr<att;ie.nt of Haemophilia recommends that the :NHS 
should be self-sufficient in blood products as soon as possible 

03 August 1974 N.ANi.3H rtr=tin of hepatitis first predicted by Prince et al.. 

December 19'14 'lb M'Ii €istcr of State earmarks_, central funds of £.{1,5m (half ofwhich was to be 
recui ingf. This was to be used to increase the. output of plasnia from RTCs to 

000 bl o donations }111113 i11 for the preparation of In for \ JIl and 100.01 
donations for crvoprecipctate. 

Beginning 1975 Expert Group on the l is IItE?'IE i1.3 of f",aenlopflilia estimated. €hat . r 5,1.9.}0 donations of 
blood would be required to achieve se f-sufficieney in factor Vill 

March 1975 Department gave Regions l r13 'istcicial targets of increased production of plasma and 
invited estimates of the idlditaortal cxpenc.trturt. that would he iracurre.d. 

l ay 1975 WHO resolution states that each country should be able to supply sufficient 
d}ulalitl€icr. of its own blood and blood products to meet clinical needs:. 

August 1975 Manuucci et at. report 45th of patients with NANBH had raised ALT levels; Craskd 
et al. links an outbreak of hepatitis (some NANBH) after intravenous injections of 
commercial factor Vlll concentrate. 

April 1976 Department issues a press release re-affirming the aim of the UK to become self-
sufficient in the supply of blood products by mid-1977. 

June 1977 Factor VIII production target set in beginning of 1.975 attained; however demand 
had increased 

-x° eeembei- 1977 Vr'c4ing Group on trend'. in the demand fin blood pr'oductS confirms estimate of 
1000 €u per 1000 population pa and recommends complete transfer from the use of 
cryopirec_ipi€sate io fractionated freeze dried concentrate. 

July 1979 Medicines Inspectorate Inspection report published on plasma fractionation facilities 
at BPL recommending a set of actions that should take place immediately, and other 
than should be implemented in the long term. 

Early 1980 Blood products begin to be heat-treated, however, yield is very low and not shown 
subsequently to inactivate NANBH. 

August. 1981E Short-term upgrading of facilities at BPL agreed at cost o £1,3m. Expected to 
double: prodrmci inn capacity from l5m iu pa to 30m iu pa. 

October 1980 Crasi.c c.l aiiras that NANl3H is mild and often asymptomatic, but might cause 
chionic liver disease not associated with overt disease 

November 1980 £21 In allocated to the building of it new fractionation facility on existing site at 
Elstree. 

39 

WITN4912044_0045 



Date 

l April 1981 

Mid 1981 

1982/1983 

1983 

1983 

!953 

March 1983 

May 1983 

38 May 1983 

Event

€legions start€:d to receic ed. BPI, p"oduc:ts relative to a€raount of plasma supplied i.e. 

pro rata distribution. 

Advisory committee to t' BTS estimated that demand for factor VIII would increase 

to Ihtltrt iu pa by mid -1 t8U n nat t arg.ts for plasma set. 

Studies published that indicate that NANBH is more serious than previously 
thought. 

Studies, such lr <t, that by Fletcher et al. confirm that commercial and fPL 
concentrates contain equal risk of transmitting hepatitis. 

Rizza and Spooner paper showing cerebral haemorrhage most common cause of 

death for pastic*rrts with ladle ntophilia; only 2% of patients die as a result of chronic 

hepattti.*. infection.

US patients' with hu ruophilta cc:otrtracted .AIDS strengthening concerns over the 
sate ty of imported commercial blood products. 

FDA introduces oew regulations for the collection of plasma etcluding donors from m 

hit'a t"isk Eeroaps. The use of lira° ' 1 trc la stocks was not banned owing o concerns 
that this would lead to a crisis in supply. 

Construction started at I3PL. 

Ha. rnc:tphilia Society appeal not to ban imported blood products and urge patients 
not to stop treatment in response to concerns over potential risks. 

May 1984 Trial issues of W3TI factor VIII. 

10 Dec 1984 HC D's meeting at BPL: heated product preferred for all new patients, subject to 
availability; otherwise preferentially for treatment of HIV-  antibody negative 

patients. I3PL confirmed all factor VIII would be heated by April 1985. Heating 

would carry a 15-20% yield penalty. 

1985 Studies revealed almost 1U4l% trank-n6ssic+rt of N \iiiBfl following treatment with 

unsterilised large donor pool clotting factor concentrate. Hay et at, reported that 
or"oerc ssive liver disease ill patients with 1123i;TI'a,,17I"itlia was an understated problem. 

February 1985 

February 1985 

First tti4t3es of heated (11T2) factor VIII

Trial issues of heated (l.IT3) factor Vill 

July 1085 Trials of a € oss high purity product ~8 conducted in icc.ted patients. 

September 1985 IIPI statrta general t==ree ci its new 8Y heat--treated factor Vlil. 

02 Oct 1985 Ueit-tre. ite.d facto 1\ issued from BPI., on this date 

l 'lidui986 Re-development lopnaent project cots escalateto around £52m; however project remains 

folly funded owing to Government's commitment to self-sufficiency. 

Septet€il>ea 11188 UK was still €ac;= c it uffiuent in blood products owing to enors in. e° iim ttinyw both 

the amount of plasma stockpiled and the net yield for factor VIII production at BPL. 

and could on  be expected to become self-sufficient in a couple of _ eirs. 

1989 NANBH virus isolated by Choc, et at. 

April 1989 System of cross-charging in place to encourage RTCs to produce maximal amounts 

of plasma.. 
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Date Event 

1991 S coed generation 1XV screening assays become widely used in the screening of 
donor blood in the UK 

1993 1)omestkaliy sources blood products accounts for 75% of the UK factor VIII 
market. There were concerns, however, at this time that absolute self-sufficiency 
was not without its own risks. 

Wrl .= 60 C for 72 hours: H T'2 = 7O C° for 24 hours: [ 1T3 = 80T for 72 hours 
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