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REVIEW OF PAPERS: SELF SUFFICIENCY IN BLOOD PRODUCTS
ISSUE

{ This subhmission 1s to inferm vou 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

z, Urgent. Since the Freedom of Information Act came into force we have had
numerous requests for the release of papers dating back to the 197(¥s. We have also
hud Parliamertary questions and correspondence about when the outcome of the
review will be finalised,

BACKGROUND TO THE REVIEW

3. Almaost all haemophilis patients treated with blood products in the 19707s and
carly 1980°s were infected with hepatitis €, and or HIV. Lord (Davidy Owen, a
Health Minister in the 1970s, has publicly suggesied that this might have been
avoided had the UK achieved self sufficiency in blood preducts, a policy he initiated
in 1975, Haemophilia campaigners have also raised other concerns about policy
decisions taken at the tme in the context of demands for compensation and a public
INQUITY.

4. 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 L. Without this it i difficult 10 answer any detailed
accusations levelled aguinst the Deparunent by Lord Owen and others.

3 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 haemophilia
treated with blood products supplied by the NHS in the 1970°s and early 198(0s were
infected with cither Hepatitis C and or HIV. Available evidence suggests that dining
the 1970 s and 19807 the Government pursued the poal of self-sufficiency in factor
VI, in Hine with the World Health Organisation and Council of Europe
reconmendations.
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7. In 1975, the Government allocated £0.5m, about half of which was recurring, to
the NHS in order to increase plasma production. At the time this was thought
adequate to achieve self-sufficiency in factor VIIL by 1977, However, the demand for
factor VHT in the UK increased dramatically in the late 19707s, This was owing to 1}
longer life expectancy in patients with haemophilia i) the increased provision of
home therapy and ii1) the trend towards the use of factor VI for the prevention, as
well as the management of bleeding episodes. Therefore despite the increase in both
the plasma collected by the Regional Transfusion Centres (RTCs) and the amount of
factor VI produced by the NHS, it was still necessary to import factor concentrates.

8. The review considered the developing understanding of the seriousness of
Non-A Non-B Hepatigs (NANBH; later known as Hepatitis C). It concludes that the
prevatling medical opinion in the late 19707s und cinly 1980's was that NANBH was
perceived as a yaild, and often asymptomatic disease, und the advantages of treatment
with factors VI concentrates were perceived to far outweigh 1ts potential risks, This
view was supported by patients, their clinicians, and the Haemophilia Society.

9. From the early 1980s, Bio Products Laboratory {BPL — a plasma fractionation
plant) atiernpted to devise an effective viral inactivation procedure. Frogress was
hindered by the heat sensitivity of factor VIH and lack of an appropriate animal model
to investigate the efficacy of heat-treated products. However, by the time it became
apparent that NANBH was more serious than initially thought, all domestic and
imported concentrates were already routinely heat-treated and therefore conferred
jittle risk of infection with NANBH or HIV.

HAEMOPHILIA CAMPAIGN

16 There are several hacmophilia pressure groups who have campaigned for,
compensation and a public inguiry into why haemophilia patients received infected
blood products. They argue that the Government and some clinicians knew about the
risks, vel allowed infected products to be used in their treatment. Publication of this
report is unlikely to satisfy these groups. They will continue 1 make demands fora
public inguiry, There are four key points to make:

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

o Agthere was no test to identify the presence of either the HIV and hepatitis C
viruses, scientists could not be sure that any particular heat treatment had
actually worked until they reviewed the effects of the resultant products on
patients,

e Many paticnts would have died or suffered permanent joint damage withowt
freatment with blood products, and when concentrate factors became
gvailable, there was pressure on clinicians from patients, patient groups, and
parents of children with haemophilia to provide this treatment. This was
because it could revolutionise the lives of many haemeophiliacs by providing
much more effective treatment and by enabling many of them tw treat
themselves (thus avoiding the need to atend hospital).

3
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s There was no professional consensus that infection with the hepatitis C virus
was a serious condition until the end of 1980s - 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 enubled 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 #l was considered that the
benefits far outweighed the risks.

12.  The analysis of the review of papers confirms that

s We donot believe that anyone zcted wrongly in the light of the facts that were
‘avuilable to them at the time. The RTCs and BPL did their best to ensure that
bleod 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 20-30 years 10
develop, only became apparent after full characterisation of the virus m 1989
and the development of tests for its recognition (in 1991).

-

Viral inactivation processes, heat treaiment and screening tests were
developed and introduced as soon as practicable {and in line with
developments in other countriesy whilst continuing to maintain essential
supplies of blood and blood products.

There was no alternative treatruent which could have been offered to
haemophiliacs at that tme.

£

Self sufficiency in blood products would not have prevented haemophiliacs
from being infected with hepatitis C.  Blood products are made with pooled
plasma. Bven if the UK had been self sufficient, the prevalence of hepatitis C
in the donor population would have been enough to spread the virus
throughout the pool. That is why 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 o betier 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 finalising the
report. A draft report was submitted to the Blood Policy Team in January 2003.
However there were a number of outstanding issues which had 1o be resolved before

the report could be finalised and submitted to Ministers.

14.  There were a number of unsubstantiated statements in the report which had fo
be checked for accuracy, we had 1o draw up a lengthy Hst of references to the report

3
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and include an executive summary. In 2004, officials commissioned consuliants to
analyse the papers and finalise the report. 'We have also had to consult with
colleagues in the devolved administrations, BPL, National Blood Service and some
clinicians. The draft may be subject 1o some minor amendment to reflect comment
from clinicians which we have just received. However, this will not alier the main
findings of the report.

RECOMMENDATIONS

15. We recommend that this report is made public, and that we aim to publish the
report when vou return from recess. It s likely to generate media interest and will
need careful handling. We will Hatse with COMMS appropriately and provide more
detsiled briefing nearer the time.

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

17.  The report contains a number of references to not only published scientific
papers but also to internal documents. We see no reason why the latter cannot be
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
eport?

William Connon
General Health Protection - Treatment
Reom: 6338 Skipton House

Exi GRO-CJ?

Copy List:

Anna Nogris PR-OFF PS(PH)
Monigue Akosa PR-OFF Sof$
Liz Kendall SpiAad
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fan Dodge

Catherine Pearson
David Harper

Gareth Jones
Landsey Davies
Gerard Hetherington
Allsa Wight

Denise O Shaughnessy
Hugh Nicholas
Zubeda Seedat

Lee Bailey

Brenda frons-Roberts
Alison Langley
Sophie Coppel
Sylvia Shearey
Caroline Lewis
Gerry Dorrian

Jane Martin

Martin Gorham

Pat Hewitt
MB-S&Q-Submissions

Amnex |

Review of Internal Trawl of Papers into Self Sufficiency in Blood Products
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Bio Products Laboratory

National Blood Service
National Blood Service
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Remit
(iy Review documents held by the Department and other bodies for the period
1971 to 1985, identify kev documents and produce a chronology of events.
Interviews with officials, clinicians and others active in this area at the time may
be necessary to build up a full picture.

¢ty Produce an analysis of the key issues, including:

- the development of policy on UK sell sufficiency in blood, the factors that
mfluenced it and the reasons why it was never achieved;

~ the ability of NHS blood products fractionators to produce the volumes of
product required,;

- the evolving understanding of the viral nsks 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 1o enable viral inactivation of blood products and
the timing of their introduction in the UK,

(131} Summarise these findings in a report for Ministers.

6
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ENGLAND AND WALES SELF-SUFFICIENCY IN BLOOD
PRODUCTS: A CHRONOLOGY FROM 1873 to 1991

Version: Draft

20 July 2005
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List of Abbreviations

AIDS
ALY
BPL
DNA
¥DA
GP
HCD
HCV
HIV
NANBH
NBTS
NHS
PTH
PFL
RHA
RIBA
RTC
RTD
UK
us

WHO

Acquired irmunuone deficency syndrome
Alaning transaminase

Blood Products Laboratory (now known as Bio Products Laboratory)
Deoxyribonucleic acid

Food and Drug Administration

General practitioner

Haemophilia Centre Directors
Hepatitis C virus

Human immunodeficiency virus

Non A Non B Hepatitis

National Blood Transfusion Service
National Health Service
Post-transfusion hepatitis

Plasma Fractionation Laboratory
Regionsl health authorities
Recombinant immmunoblot assay
Regional transfusion centres

Regional transfusion directors

United Kingdom

Upnited States

World Health Organisation
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EXECUTIVE SUMMARY
ENGLAND AND WALES SELF-SUFFICIENCY IN BLOOD PRODUCTS

The Government pursued the goal of self-sufficiency in factor VII during the 1970s
and most of the 1980k, in line with World Health Organisation and Council of Europe
recommendations. The primary aim of this goal was to reduce reliance on expensive
imported concentrate, although there is some evidence that there were also concems
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 carly 1980’s the additional potential risk of Human
Immunodeficiency Virus (HIV) infection.

In 1975, the Government allocated £0.5m, about half of which was recumring, 1o the
NHS in order to increase plasma production. At the time. this amount was predicted to
allow England & Wales to become self-sufficient in factor VIII by 1977. However,
the dernund for factor VI in Englund & Wales increased dramatically in the late
1970s with changes to the dosage regimen for the home treatment of haemophilia.
The demand was alse expected to increase further as a result of longer life expectancy
of patients with haemophilia, increased provision of home therapy, and the use of
factar VIII in bleeding prophylaxis. Therefore, despite the increase in plasma
collection and factor VHI production, the UK still relied on imported factor VIII
concentrates.

With the development of tests for hepatitis A and B in the 1970s, it became clear that
other types of viral hepatitis, denoted non A non B hepatitis (NANBH), could be
transmifted by blood, Before 1989, potential blood donors could only be screened for
NANBH using surrogate tests; however, these were perceived 1o be crude and
inuppropriate for use in the UK. With the cloning of a portion of the hepatitis C virus
(HCV) in 1989, the C100-3 antibody test for HCV became available. This was
associated with a large nunber of false positive and negative results and, once again,
was not approved for use in the UK. Tt was only in 1991 that a number of validated
second-generation assays became widely available and routinely used 1o screen
potential blood donors for HCV infection. It became clear that HCV was the cause of
the majority of cases previously labelled as Non A Non B Hepatitis (NANBH).

In the carly 1980s, growing concerns over the safety of commercial concentrates
imported from the US reinforced the need for self-sufficiency, and the development of
both an sppropriate screening assay for HCV and an effective viral inactivation
treatment at Blood Products Laboratory (BPL). In the meantime, the Haemaophilia
Society appealed to the Government not to ban American blood supplics and advised
their members not to stop treatment in response o concerns over potential risks.
However, there is no evidence to sugpest that the HCV outbreak could have been
avoided had England & Wales been completely self-sufficient in blood products
during this period. Domestically sourced blood products carried this risk, albeit a
smaller risk, of HOV transmission, and therefore it is likely that, over time, the
majority of huemophiliac patients in England & Wales would have contracted the
hepatitis C virus.
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The prevailing medical opinion in the 1970s and the early 1980s was that NANBH
was mild and often asymptomatic. Research into NANBH was hindered by the lack of
a definitive serplogical assay, the reluctance of clinicians to perform fiver biopsies in
patients with a very high risk of bleeding, and the fact that, in the majority of patients,
the chronic sequelae of NANBH only became apparent after more than a decade,
Even in the mid-1980s, however, when it became apparent that NANBH was
associated with long-term chronic sequelag, including liver failure, cinthosis, and
hepatocellular carcinoma, the consensus of medical opinion was that clinicians should
continue using the concentrates. Padents, their physicians, and the Haemophilia
Society all maintained that the improvement in quality of life and dangers of bleeding
outweighed the potential risks of treatment.

Attempts to develop viral inactivation processes to treat blood products began in the
early 1980s. Available techniques resulted in a substantial 1oss i yicld and were not
capable of producing sufficient quantities of concentrates for the UK market. In
19821983, further products were introduced; however, their viral safety had not been
firmly established and, in fact, they were luter shown to still transmit NANBH. In
1985, BPL developed @ new, high purity product, designated 8Y, which was capable
of maintaining satisfactory vield from fresh frozen plasma, had remarkable in vitre
heat stability in the absence of conventional stabilisers, and had a good record of
salety in clinical trials. To date, BY has proved sufe and has not been reported to
transmit hepatitis or HIV.,

The decision to redevelop BPL followed an adverse Medicines Inspectorate reportin
1979, Purthermore, the existing laboratory did not have the capacity to produce
enough material Tor self-sufficieney. The redevelopment project comprised both the
upgrading of the current facilities at BPL over a period of 3-4 years and the
development of a new laboratory with increased capacity. £1.3m was assigned to the
short-term development at BPL and £21m to the building of a new fractionation
facility. In the parly 1980¢, the total cost of redevelopment escalated; however, the
project remained fully funded owing 1o the Govermment’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 vears, RTCs struggled to provide the
necessary amounts of plasma to BPL. By 1993, however, England & Wales produced
75% of the wtal requirernent for factor VIII, but was therefore still reliant on a certain
amount of commercial Tactor VHI This situation reflected a preference of some
physicians 1o use commercial products over the BPL 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 sole supplier of blood products, which was predicted to override clinical
freedom, stifle new developments (many of which were from the commereial sector),
and expose England & Wales w the possibility of inadequate volumes of product for
effective treatment.

About 3000 patients with haemephilia treated with blood products in the 1970s and
carly 1980s were infected with HOV and many with HIV. Available evidence
suggests that during this period not only was the Government actively pursuing the
policy of self-sufficiency. but that NANBH was perceived as a mild, and often
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asymptomatic disease, and the advantages of treatment with factor VI concentrates
were perceived to far outweigh its potential risks. This view was held by patients,
their physicians, nd the Hacmophilia Society. From the early 1980s, BPL attempted
to devise an effective viral mactivation procedure. Progress was hindered by the heat
sensitivity of factor VIIT and lack of an appropriate animal model to investigate the
efficacy of heat-treated products. However, by the time it became apparent that
NANBH was more scrious than initially thought, all domestic and imported
concentrates were already routinely heat-treated and therefore conferred little risk of
infection with NANBH or HIV.
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Introduction

Purpose of the report

About 3000 patients with haemophilia treated with blood products in the 1970s and
carly 1980s were infected with hepatitis C (HCV), and many with HIV. A number of
MPs have suggested that this might bave been avoided had the UK achieved self-
sufficiency in blood products, a policy the Government initiated in 1975, and
Ministers have asked officials 1o investigate this. This report is the resull of a review
of surviving documents from 1973 {when a decision was made to pursue self-
sufficiency for England and 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:

s the developing understanding of the seriousness of Non A Non B hepatitis
{NANBH; 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
puolicy

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

+ the developing technologies 1o enable viral inactivation of blood products and the
timing of their introduction in the UK

o the sbility of the Blood Products Laboratory (BPL)' to produce the volumes of
products reguired

Treatment for bleeding episodes in haemophilia

Haernophilia is a vare hereditary bleeding disorder resulting from a clotfing factor
deficiency: clotting factor VI (haemophilia A) or factor IX ¢haemophilia B). This
deficiency prevents normal fibrin formation, an essential component of the blood
clotting process, and this predisposes affected individuals to serious and prolonged
bleeding episodes. The severity of the blegding tendency is determined by the residual
clotting factor activity. In mild haemophilia (5-40% factor VIII), bleeding ravely
occurs except following trauma. Tn severe haemophilia (<1% flactor VII), on the other
hand, the majority of bleeds occur spontaneously in the larger joints and muscles, and

! The BPL af Flstree was set #p in 1934 (originally ax part of the Lister Instinnte of Preventative
Madizing) to develop and meouficturs for the MHS in England and Wales therapeutic producis derived
from human blond. BPL is now known a3 Bio Producs Laborstory, The Protein Fractionation Ceave
(FPRC} at Libeston in Scatland produces bleod products for Scotland and Northern Treland.
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symploms, such as bruising, nose bleeds, prolonged bleeds after minor injuries,
typically appear at an early age (8 to 12 months) [1].

Untif only recently, haemophilia was associated with considerable morbidity and a
Jow life expectancy; before 1960, patients with severe haemophilia had a life
expectancy of only 25 years [2, 3], Initially, there 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
transfused was not sufficient to contral bleeding [1). In 1964, Pool et al. reported a
simple and reliable methoed of purifying clatting factor VI as a cryoprecipitate from
human plasta [4], and this became the preferred form of treatment for haemophilia A
up to about 1972/73 {5]. Even as late as 1976, however, 50% of the total factor VIll
consumption was in the form of cryoprecipitate [6]. In the 1960s, blood products rich
in factor IX also became available for the treatment of haemophilia B {7, 8.
Furthermore, in 1968, supernatant plasma obtained from the sateilite bag after
cryoprecipitate could also be used as a source of factor IX [9].

By the casly 1970s, freeze-dried concentrates of factors VIIT and IX became available.
Unlike cryoprecipitate, which was produced from single donor units {10, these
plasma concentrates were produced from large (up 10,000 donors) pools of donor
plasma [11]. In the UK, NHS factor VI concentrate was being produced as early as
1969, and its production rose steadily, almost doubling between 1976 and 1977, but
then changing little in subsequent vears. The production of commercial concentrate
imported from the US, on the other hand, began in the carly 1970s and rose steadily
such that, in 1980, it represented 60% of the total factor VIII consumption {6} The
wixed system of paid and unpaid donors had allowed the US to produce concentrates
in abundance for domestic use and 1o therefore become the world’s major exporter of
concentrates abroad [12]

The introduction of factor VHI concentrate revolutionised the treatment of patients
with haemophilia and dramatically improved the outlook for the severely affected
haemophiliac [11. 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 of these patients almost equals that of the general male population {13].
Factor VIII 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 theeefore able to self-inject
immediately at the enset of a haemorthage, without depending on a visit o a hospital
or general practitioner (GP). Major operations on patients with haemophilia became
easier. These factors, together with the subsequent advent of prophylaxis (the
prevention of bleeds), particularty in children, and the longer life expectancy of
patients with haemophilia led to an increased usage of these blood products {141

This report concentrates on blood products for the treatment of haemophilia A, since
this is the more common form of haemophilia and historically there have been
particular difficulties in relation to self-sufficiency in factor VIII. With the exception
of a brief period of time when BPL was evaluating the safety of its heat-treated factor
X, BPL has largely been able 1o meet all the demands made on it for factor 1X
concentrate [13]. Furthermore, although the UK was striving to achieve self-
sutficiency in all therapeutic blood products [16], the risk of viral infection from
albumin and immunoglobulin is thought to be minimal [17]. Albumin preparations
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have been routinely beated-treated for many decades, thus achieving inactivation of
any viruses present [18], Immmonoglobulin preparations, on the other hand, which
undergo a different manufacturing process, had, at that stage only been reported to
transmit NANBH in a sroall number of paticits, and all of these cases were the result
of aberration in the manufacturing process. However there were further incidents in
1993 {17, 19, 201,

Developing knowledge of NANBH ~ later known as HCV

With the dev mupmem of tests for hepatitis A and B in the 1970s, it became clear that
other hepatitis-like viruses conld be transmitted by blood, and these were termed
NANBH le.g. 21, 20, 22, 23] Gisolated and fully identified as HCV in 1989 [24]). This
new strain of hepatitis was first predicted in 1974 by Prince et al. {23], With the
solation and full identity of HCV in 1989, it became clear that the vast majority of
cases of NANBH were in fact due to HOV,

In 1975, Mannucei et al, reported that 45% of patients with NANBH had raised
transaminase Jevels, and that the observed Hver function abnormalities tended to
increase with age. Accordingly, they suggesied that, in patients with huemophilia,
repeated and prolonged contact with the agent(s) responsible for post-transfusion
h cpamss {PTH) muay cause chronic liver damage not associated with overt disease

251.

In 1980, in a paper on the epidemiology of factor VIIT and TX associated hepatitis in
the UK, Craske stated that NANBH was an acute illness which was usually mild and
chinically indistinguishable from hepatitis A and B, Of a total of 138 cases in which
the transfusion history was known, 103 had been associated with first transfusion of
factor VIIT or IX concentrate [26], This paper also refers to previousty published
evidence for the existence of at least two types of factor VIH associated NANBH
post-transfusion hepatitis; one arsing from trunsfusion of US sourced commercial
products and the other from transfusion of NHS factor VI and Buropean products.
The assoctation of different serotypes with different brands of factor VI is probably
related to the different fractionation processes used in the US and Europe [27]. This
finding is supported by the ohservation that some patients experience multiple attacks
of acute hepatitis [217]. In the early 1980s, therefore, there was a high risk that patients
would contract the virus from the use of factor VI or IX concentrates in both the US

and the UK {261

Craske also noted that, in response to increased demand for factor VIH, commercial
factor VI was being imported from Europe and the US to supplement NHS supplies.
This was reported 10  have been associated with an increase in the incidence of
hepatitis idmg,nmea! by the clinical dppwmnm, of jaundice) from 2.3% in 1973 10
5.2% in 1974 [26)". This point was reiterated by Professor Zuckerman from the World

* Oy o small simsber of patients with NANBH can be Weniified by a clinical diapnosis of jaundice.
Flewher et ol and Kernoff of al. take elevated wansaminase levels as indicative of NANBH infection,
thereby explatrung the higher incidence rates reported by these ressarchers, NANBRH is used here

where taler HOV testing had not been done.
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Health Organisation {WHOY in 1980, Speaking on the ITV programme, World in
Action: The Blood Business, Professor Zuckerman stated that the incidence of
hepatitis amongst patients with haemophilia was increasing, and that he suspected that
the reason for this hinged on the fact that imported products, which were made from
the blood of paid donors, carried a higher risk of infection with hepatitis. He also said
that NANBH was associated with chronic and continuiag liver damage and that,
therefore, this was a potentially serious situation [28].

i Decernber 1980, Craske submitted a report w the Department summansing the
findings of a study into the epidemiclogy and chronic sequelae of factor VI and IX
associated hepatitis in the UK. It stated that, despite multiple transfusions and large
numbers of grossly abnormal Hver function tests, very few patients showed any
evidence of chronic liver disease [29]

On 4 July 1981, an article on PTH in the BMJ stated that surveys in patients with
haemophilia had reported changes in the liver architecture consistent with chronic
persistent and chrownic active hepatitis, and of cirrhosis, The authors also stated that
“in some cases early death fram hHver discase 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” {301 In 1982 and 1983, further studies
were published that indicated NANBH was more serious than previously thought [31,
32, 331, Realdi et al., for example, evaluated the long-term outcome of NANBH in
patients who had developed the disease following open-heart surgery, Histological
chronic sequelag 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 cirthosis). In the majority of
cases, progression t these chronic states was symptonmdess [31].

T 1985, the American Public Health Association reported that chronic NANBH may
be both symptomatic or asymptomatic, and may progress to cirrhosis, but more often
improves clinically after 2--3 vears, They also stated that, despite intensive efforts,
serological tests saitable for a diagnosis had not been developed [34, 357 and that
NANBH was more common when paid bloed donors were used [35]. Recipients of
blood transfusions and parenters! drug abusers were thought be at the greatest risk
[35].

Around the same time, prospective studies involving previously untreated
haemophiliac patients demonstrated an almost [00% incidence of NANBH following
first infusion of unsterilised large donor pool clotting Tactor concentrate {36, 371, The
extent of the impact of NANBH on lver function in hacmophiliac patients was not
explored in detail since there was an obvious reluctance to perform liver biopsies in
this patient population owing to the risk of bleeding complications from the
procedure [38], However, in 1985, Hay et al. reported the findings of a study of
patients with haemophilia treated with clotting concentrates. They postulated that
progressive liver discase in these patients was an understated problem after observing
that serial liver biopsies revealed chronic active hepatitis or cirthosis in 21% of
patients, and that there was evidence that these conditions had progressed from
chronic persistent NANBH infection. On the basis of studies by Aledort et al. [38] and
Hay et al, {39], it has beer estimated that 20% of patients with abnormal transaminase
levels will develop cirthosts within 10 years of infection {20}, Hay et al. therefore

$3
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cancluded that it seemed apparent that liver disease would become an increasing
clinical problem for patients with bacmophilia in the future [39].

In 1992, Seeff et al. reported the findings of a study of 568 patients with transfusion-
related NANBH (identified in prospective studies conduced in the US between 1967
and 1980). They found no difference in overall mortality between patients with post-
transfusion NANBH and healthy controls, but did find a small, but statistically
significant increase in the mortality related to liver disease. However, the majority of
patients with clinical liver disease were also reported to have a history of alcohol
abuase [40]. Not only is alcobol abuse one of the most conmon causes of chronic liver
disease in Western Europe and North America, but it is known to increase the risk of
cirrhosis, hepatocellular carcinoma, snd possibly death from liver disease in patients
with NANBH or HCV infection [41].

Similarly, Telfer et al. (1994) reported that HCV infection was associated with serious
liver disease in patients with haemophilia, but that, so far, this problem had been
restricied to minority of those at risk [42]. However, HCV has been reported to be a
slowly evolving disease over years, even decades [43], and in Japan, the interval from
blood transfusion to diagnosis of cirrhosis has been reported to be as much as 2025
vears [44]. Furthermore, it is well accepted that & follow-up period of Jess than 10
years would not allow assessment of the full consequences of the disease [45].
Therefore, despite the fact that it became evident in the 1970s that haemophilia
patients receiving clotting concentrates were at risk of acquiring NANBH infection,
the potential serivusness of the condition would not have been fully appreciated until
the mid to late 1980s. This indeed appears to have been the case, the extent of the
imopact on liver function only being elucidated as the use of liver biopsies and testing
of transaminase levels became more widespread fe.g. 36, 37, 39, 42] and reports of
late-onset cirrhosis, Hiver failure, wnd hepatocellular carcinoma proliferated {45]

A Scottish review in 2000 detatling the understanding of the risks of HCV infection
hefore the heat-treatment of blood products included interviews with Haemophilia
Centre Directors (HCD). They stated that, until the late 19805, NANBH was viewed
as a mild, non-progressive condition and that, from reading the scientific literature in
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, 48, 491,
On 2 August 1975, for example, Craske et al. linked an outbreak of hepatitis {some
cases were classified as Non B) between- April and June 1974 (0 intravenous
injections of factor VI commercial concentrate in the previous six months [50].
Throughout the 1970s and 1980s, researchers discussed lver function abnormalities
in patients with haemophilia and postolated that these abnormalities might be related
to treatment with blood products, particularly factors VI and IX [8, 26, 36, 37, 51,
52]. In fact, the yearly incidence of hepatitis remained at about the same level from
1969 10 1980, apart {rom 4 rise to 5.2% during 19741975 (roughly when commercial
concentrates were first widely used) [261.
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A number of practices, common in the US in the production of commercial
concentrates, have been identfied that increase the risk of viral transmission. Firstly,
the risks of viral wansnission are thought to be increased if the plasma is obtained hy
* plasmapheresis of paid donors [30]. These concerns were voiced in an editorial in
1981, which stated that paid blood donors were more likely to transmit hepatitis than
unpaid donors [33]. Secondly, the larger the size of the donor pool, the greater the risk
of viral contamination [30, 11, 54]. Plasma products, such as clotting factors, consist
of donations from wns of thousands of individuals. ¥ just one of the donations used in
the manufacturing peel is infected with HCV, there is a risk to the whole batch made
from that pool, and to all recipients of that batch of products [11]. However, since the
U8 fractionators produced the first high purity fuctor VIIT produets, many of the
haemophilia clinical specialists in the UK justifiably 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 1o be 0.4% per unit of single-donor blood transfused [55]. 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 who had acquired NANBH [56]. In a study iy France in
1986, Aymard et al. reported a risk of NANBH transmission of 1.48% in cardiac
surgery patients following transfusion [$7]. On the basis of these studies, the risk of
contacting NANBH in the UK between 1982 and 1984 from single-donor hlood
components has been estimated tw be between 0.6% and 1% per unit of blood
component transfused [56]. In an earlier study in the US, the risk of NANBH
transmission was found to be much higher, at 2.1% per single-donor bleod unit
transfused {381

However, in studies published in 1983 {notably Fletcher et al. [36]}, patients who had
not previously been exposed to concentrates were yeported to have a high risk of
developing NANBH after their first exposure Yo concentrates that had not been
subjected to viral inactivation, irrespective of whether these concentrates were
produced commercially (i.e. in the US)Y or damestically by BPL., This was confirmed
by Kemoff et al. in 1985, who showed that all concentrates, whether from paid or
volunteer donars, carried 4 risk of hepatitis transmission of nearly 100% when
transfused into patients who had never been transfused before or only infrequent]y
transfused [37]. Purthermore, in a study of Australian hacmophiliacs, markers of viral
hepatitis were common despite the use of blood products obtained from entirely
volunieer blood donors and the frequent use of single donor packs of cryoprecipitate
{391, There is therefore ne evidence 1o suggest that the NANBH outbreak in the late
19705 and early 1980z conld have been avoided had England & Wales been
completely self-sufficient in blood products during this period. Domestically sourced
blood products carried a risk, albeit a smaller risk, of NANBH transmission, and
therefore it is Jikely that, over time, the majority of haemophiliac patients would have
come into contact with contaminated product. In 1990, Garson et al. tested 18 factor
VHI concentrate samples, 12 from European or American paid-donor pools and 5
manufactured within the UK from volunteer-based pools. Only one unheated
concentrate, a NHS intermediate-purity product produced from fewer than 3000
donations, was found 1o be negative for HOV.RNA [60]
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Products began to be heat treated in the 1980s and by 1985 BPL issued a heat weated
product through a method proven to lead to inactivation of the viruses (please see the
later section on hest treatment for details and references). However, in a 1990 letter to
Vox Sang, Williams et al. reported HIV seroconversion in four sexually immsature
haemophiliac boys following the use of a dry heated commercial factor VIII heated at
60°C for 30h (a lower temperature than NHS factor VI, One of the boys
seroconverted between September 1985 and September 1986. This led the company
concerned to voluntarily withdraw the product from the British market in 1986 [61].
A study vonducted by Skidmore et al. in 1990, on the other hand, indicated that none
of the recipients of factor VI heated at 80°C for 72 hrs {conditions used for NHS
factor VII) tested positive for anti-HCV [62]. These findings are confirmed by the
result of a study by Garson et al: plasma concentrates heated a1 60°C for 30h were
found 1o still contain HCV, whereas those heated at 80°C for 72 hrs tested negative
for HCV RNA {60].

Tests for the HCV antibody were not introduced until 1991 [63, 64, 63}, after the
izolation of the virus in 1989 [24]. At this time, the knowledge that adequate methods
of inactivating pooled plasma products were already available were thought to negate
the need to introduce routine sereening before it could be demonstrted that such
screening would be cost-effective and lead to an increase in the safety of transfusion
[66]. As early as 1981, surrogate tests for HCV {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 rejection of blood donations with serum
ALT levels »45 TU {581 Although there was strong association between donor ALT
Tevels and PTH, this association was not absolute, with more than 60% of patients
receiving blood with serum ALT levels 45 TU not developing HCV and 3% of those
reveiving blood with serum ALT levels <45 TU doing so. Therefore, there were
concerns over restricting the pool of donors on the basis of a test that was not seen to
necessarily signify HCV infection [53]. Despite this, surrogate testing (both screening
for ALT levels and tests for the presence of antibodies to hepatitis B core antigen)
was implemented in the US in 1986/1987 [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, 471,

In 1989, following the cloning of a complementary DNA representing a portion of the
viral genome, Kuo et ab. published data on the first HCV screening assay [65].
However, this test, the C100-3 antibody test, was found to be unreliable owing to the
delay {median 22 weeks) in seroconversion after exposure, the lack of specificity for
infection with HCV, and ite association with a large number of indeterminate and
false negative und false positive results [69]. If this test were to have been
implemented, it was thought that the occurrence of Talse positives would result in
blood donors being given inaccurate information on their chances of having acquired
HOV infection, whereas the occurrence of false negatives would result in donors who
were infectious but still continuing 1o donate to the plasma pool. At a HCV and the
Blood Transfusion Service symposium in February 1990 (London), there was
consensus that the C100-3 was not sensitive or specific enough to warrant its use in
donor screening, and that a confirmatory test was therefore required {70].

I 1991, the LK Advisory Committee on Transfusion Transmitted Diseases reported
that there were three second-generation anti-HCV screening assays available (Ortho
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{661, Abbott, and UBI) and two supplementary assays (recombinant immunoblot
assay [RIBA] from Ovtho and Organon). Considerable published and unpublished
data, available at the time, indicated that most RIBA positive sera were strongly
reactive in all of the three sereening assays suggesting coalfirmed HCOV infection [64]
The second-generstion tests were reported 1o have resolved many of the issues
associated with the first-gencration test, and were therefore recommended for use in
the screening of blood donors [63], The observed poor correlation between C100-3
antibody positivity and that obtained using second-generafion tests 164, 71, 72,73, 74,
757 justifies the reluctance to infroduce routine screening of blood donations before
the introduction of the improved second-generation tests (631,

Risks of using the concentrates vs. no treatment

1t is likely that clinicians who prescribed clotting factors to their patients in the 1970s
and early 1980s would have been aware of the viral risks attached to the use of factor
Vill concentrates [33, 11]. 1t was stated in Hterature around this time that “these
complications do not justify withdrawal or limitation of the very effective and life-
changing vse of concentrates”™ {e.g. 51, 52]. As mentioned earlier, before about 1983,
HCV was perceived as a mild and often usymptomatic disease. It was also thought 1o
be a minor cause of mortality in putients with haemephilia. Rizza and Spooner
published dats in 1983 which stated that, between 1976 and 1980, cerebral
haemorrhage 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%) [6].
Therefore, the prevailing view was that, as always, patients with haemophilia, their
parents, and doctors were regunired to balance the improvements in gquality of life and
the dangers of bleeding against the risks of treatment {761. Although in 1975 Dr
Craske recommended a return to the use of eryoprecipitate for routine treatment
{which was not without its own risks: {30: 771), by then the magority of patients were
self-injecting at home and eryoprecipitate could not be used in this way [78].

In 1983, concerns over the safety 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 Muy 1983, however, the Sun seported that the Hacmophilia Society
had appeated to the Govermnment not 1o ban American blood supplies. The Society
claimed that without the US imports, which accounted for 2/3 of Britain's blood
[produces] needs, there would be a sharp rise in deaths among patients with
haemophilia [79]. Similarly, in an imerview with Dr Peter Kernoff, published by the
Hacmaphilia Society, patients receiving regular treatment with concentrates were
urged not o stop treatment In response to concerns over potential risks [80].
However, concerns over the safety of US factor VIIE were further increased when, on
18 November 1983, the Guardian printed an article on a hacmophiliac’s death from
AIDS after transtusion with US factor VI for the first time {811,

A
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English and Weish sufficiency in Factor Vill

Development of DHSS Policy

It became apparent in early 1973 that production of factor VIil concentrate in the UK
was insufficient 1o meet the stated needs of clinicians. There was a body of evidence
suggesting that considerably more concentrate would be used if it were available [82].
As a result of tiis inadequate supply, England & Wales relied on expensive imported
commercial factor VIIT {831 In fact, it is estimated that, between November 1973 and
March 1975, Health Authorities spent £500,000 en the purchase of imported factor
Vi concentrate from commercial fims [841

The Department of Health therefore decided to convene an expert group to assess the
possible future requirements for the treatment of patients with haemophilia and the
consequent necd for the supply of therapeutic agents, including human factor VI
concentrate [82]. It was anticipated that this would lead to realistic planning for the
future, and could Jead 10 the possibility, in the slightly longer term, of producing
sufficient material in the UK 1o meet this predicted requirement [83].

The expert group met on 20 March 1973 [85]. They recornmended that the NHS
should become self-sufficient in the production of factor VI as soon us possible. In
order to schieve this, a substantial increase in the amount of plasma reaching BPL
from the Regional Transfusion Centres (RTCs) for the preparation of factor VI was
required. This increase would be wasted, however, if BPL did not have the capacity to
process the increased quantities, and therefore it was also esseatial that more
equipment was provided to BPL for the processing of the extra plasma {86]. Early in
December 1974, the Minister of State for Health earmarked central funds of up to
£0.5m (about half of which would be recurring). This was planned 10 be used to
increase the output of plasma from RTCs to the equivalent of 275,000 blood
donstions annually for the preparation of factor VIIT and 100,000 donations for
cryoprecipitate [87]

The Department regarded the achievernent of self-sufficiency a priority. The reliance
on expensive imported commercial material was seen to be costly: an estimated £6m
per annum for the predicted requirements (275,000 donations) for the production of
factor VIIL Furthermore, it seemed likely that, as the demand for plasma products
increased, it would become secessary for commercial firms to establish paid donor
panels in the UK. This was seen as u threat to the voluntary donor svstem on which
the Nationa! Blood Transfusion Service (NBTS) was founded [88].

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

* Although it was calied the National Blood Transfusion Service, blood was collected by 14 Regional
Fravsfusion centres {RTCs}.
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rigovous in some countries than in the UK, the Govemment’s policy of making the
UK seif-sufficient in the supply of bleood products commanded wide support {89]. It
strongly supported the WHO resolution passed in May 1975, which stated that each
country should be able to supply sufficient quantities of #ts own blood und blood
products to meet clinical needs {12, 89, 90]. The WHO reselution also cxpressed
serions concem about the extensive and increasing activities of private fioms
attempting to establish commercial blood collection and plasmapheresis projects in
developing countries, and the effects that these activities were likely 1o have on
national blood transfusion services based on voluntary non-remunerated donations
190}, The Departiment also supported the Council of Evrope recommendation R(80)5,
which stated that member states should pursue the goal of self-sufficiency of anti-
haemophilia products and blood plasma for their preparation [91]. Both the WHO
regolution and the Council of Europe recorpmendation acknowledged the fact that
hoth the geographical origin and type of donor population have a significant effect on
the rick of transmission of infectious diseases, although neither specifically mentioned
NANBH [90, 91].

At a meeting held at the Department on 20 October 1976, it was stated that it was
recognised that any assessment of need for factor VI made would be complicated by
the readiness with which haemaophilia centres purchased concentrate from commercial
sources. The need to educate clinicians in the economical use of blood components
was stressed, but it was also recognised that it was essential to avoid appearing to be
dictating clinical practice. Bt was proposed at the time that the need to purchase
concentrate from commercial sources would diminish as more NHS concentrate
became available [92].

The Central Committee of the NBTS met on 2 November 1976. At this meeting,
mentbers heard that the supply of plasma was increasing in line with the target, but
that seme clinicians believed the target should be increased to 50 million (m})
international units (u) per annum (pa). The group felt that it was difficult to
accurately estimate demand, but that BPL would in likelihood reach its magimum
production capacity [93]. In fact, the production target for factor VI estimated in
1975 and set for June 1977 was aftained. Two of the three fractionation centres in the
UK were reported to be working at full current capacity {941.]

In Tanuary 1977, the Working Group on Trends in the Demand for Blood Products
met “to consider the likely trends in demand for blood products over the next 5-10
years, taking into account the practicalities of supply” [95]. They reported back to the
Department in December 1977, Their report states that, in order to meet the needs of
patients with haemophilia in the future, an estimated 1000 iu of factor VIII per 1000
population pa and 200 g of albumin would be necessary. If the full requirement of
albumin was achieved, it was estimated that 1300 1w of factor VI per 1000
population pa would alse become available. This therefore far exceeds the
requirements for factor VI originally proposed by the working group. They further
recommended that the Department encourage research that would lead to a reduction
of the Toss of factor VI in collection, storage, and processing, and that, in the long-
tenm, there should be a complete transfer from the use of cryoprecipitate 1o
fractionated freeze dried concentrate. They concluded that additional fractionation
capacity was needed, estimating that the present UK capacity was Jess than half that
necessary to meet the estimated requirements for factor VIIL It would therefore need
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to be doubled over the next 510 years, The repart led the Department to conclude
that the organisation of the NBTS should be reviewed, particularly in relation to better
national co-ordination, forecasting, und planming [16]. Although in 1975, cost and loss
of the volunteer donor system were cited as the major motivating factors for the push
wwards seif-sufficiency [88], by the middie of 1978, concerns over the methods of
plasma collection and safety of imported blood products were also reported fo
reinforce the need for NHS self-sufficiency in blood products {96].

In September 1979, however, the Director of BPL. reported that factor VIII production
hud remained essentially static since April 1977, and that it was at present deficient by
about 30m iu pa. This deficit was predicted to increase further in the future {971,

A Januvary 1980 Sunday Thmes article stated that the Department was concerned about
using imported blood products owing to the attendant risk of passing on infectious
diseases, particularly hepatitis. Suppliers in the US were reported 1o collect much of
their blood from Third World countries in which there was presumed to be a higher
incidence of contuminated blood products [98].

By September 1980, the projected requirement for factor VI consumption by the
mid 1980s wus 90m iu pu. However, the Department 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 1o step up the dosage regimen for the home
treatment of hacmophilia. Furthermore, the demand for factor VITT was expected to
increase further over the foreseeable future as a result of a number of factors,
mciuding longer life expectancy of patients with haemophilia, the increased provision
of home therapy, and the trend 1owards the use of factor VI in prophylaxis [99].

In an Adjournment Debate on 15 December 1980, Sir George Young stated on behalf
of the Gevernment that it fully endorsed the principle of self-sufficiency. In deing so,

he referred to the risk of contracting hepatitis from imported products, although he did
not specifically mention NANBH, referring only to hepatitis B [100].

At a meeting between Ministers and the Haemophilia Society on 21 Qctober 1981,
the Govermment assured the society of its support for the principle of self-sufficiency
in blood products. They also stated that the projected demand for factor VIII by 1985
was 100m ju pa, which represented maore than three times the current level of plasma
supply and collection, The scale of the increase necessary to meet demands wers
reported 1o be expected to have considerable financial implications on health
authorities [101].

In 1983, evidence emerged that US patients with haemophilia were contracting AIDS,
Although the mechanism of the infection was not known, it was presumed that it had
been transmitted through the use of blood products such as factor VI [102]. The
Government wrote to the Hacmophilia Society to reassure them of its commitment to
sell-sufficiency in blood products. The Gavernment also acknowledged in the same
tetter that England & Wales continved to be dependent upon additional, commercially
sourced material to make up the shortfall in the home-produced supply, and that this
was imported primarily from the US. In considering whether the imports should
cease, it was deemed necessary to weigh the possible risks of infection from AIDS
against the cbvious risks arising from inadequate supplies of factor VI Furthermore,
it was also reported that, in March 1983, the Food and Drug Administration (FDA)
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had introduced new regulations for the collection of plasma, designed to exclude
donors at higherisk of AIDS. All future supplies of factor VI were to be
manufactured in sccordance with these new regulations; however, there was still a
considerable quantity of pre-March stock, both in the UK and in the US awaiting
export. The FDA decided not to ban the use of this stack, 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 praducts. Evrors in estimating both the amount of fresh frozen
plasma stockpiled at Elstree during the mid-1980s and the net yield for factor VIII
production at BPL., led to difficulties in providing the necessary amounts of factor
VI to met current needs (about 90m iu 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 ju pa. This
would suggest that self-sufficiency could not be expecied to be achieved for another
couple of years {104]. By 1990, the Departmental policy was that, while England &
Wales promoted the aim of self-sufficiency in blood products, it also acknowledged
that clinicians were free 1o prescribe whatever product they considered appropriate for
the patient. It was left to BPL to promote its product and for clinicians to make the
choice {105

This policy was then developed further in 1993 when England & Wales® domestically
sourced products accounted for about 75% of the factor VI market. In a briefing
document for the Health Working Group, it was stated that it was felt that there were
dangers in absolute seif-sufficiency. The reliance on a sole supplier of blood products
was perceived to override 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. The Department aimed to achieve self-sufficiency
through products sourced from unpaid donations; however, clinicians were not to be
prevented from using other products, where necessary, for appropriate treatment
{106].

Piasma production

in 1973, the Expert Group on the Treatment of Haemophilia estimated that 273,000
donations of blood would be required to achieve self-sufficiency in factor VIIL In
order to reach this target, it was deemed necessary to both divert donations used for
the preparation of cryoprecipilate and increase the number of donations used for
factor VIHL In March 1975, the Department gave Regions provisional targets of
increased 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 facter VI, which was heing met by
the continued purchase of concentrate from commercial sources. It was realised at this
stage that that, in order 10 meet the increasing demand for Factor VIIL, it would be
necessary for the NHS 1o increase considerably both the volume of fresh frozen
plasma and the capacity of the processing plants [108]. Shortly betore, on 11 March
1977, the combined capacity of BPL and the Plasma Fractionation Laboratory at
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Oxford (PFL) was 17.5m iu pa [109]. The Trends Working Group report in December
1977 accepted an estimute for factor VI requivements of 1000 international units per
1000 population per annum. They stated that this could be achieved by an increase in
the sanual rate of blood collection to 50 donutions/ 1000 population, planning for g
possible rise to 60 donations/ 1000 population in the next 10 years, although they also
expressed concern about & consequent excess of red cells [16]

At @ meeting of the Regional Transfusion Directors (RTDs) it was stated that the
majority of RTCs had reached their capuacity to separate plasma both given the present
state of chinical acceptance locally of plasma depleted blood and as a result of
physical constraints ut the RTCs. In addition, BPL was nearing it8 stated capacity.
RPL saud that it was possible, with relatively minor changes, to increase the
production capacities for factor VIH to 24m iu pa. The Department asked BPL (o
prepare development plans, based on agreed production targets of 50m fu of factor
Vil pa [108].

Blood products from BPL were intially distributed broadly on the basis of an
assessment of regional requirements for patient treatment. This method of distribution
was no considered 1o be an adequate incentive for RTCs to improve the quality and
gquantity of plasma collection. Accordingly, in early 1981, it was agreed that regions
should receive BPL mroducts in quantities proportional to the amount of plasma they
had sent to BPL for processing, account being taken of the yield from each batch of
plasma. This pro-rata scheme took effect from 1 April 1981 [110].

The Advisory Committec to the NBTS set up a Working Party on Plasma Supply to
-consider the plasms requirerents for self-sofficiency in blood products in
Enghind & Wales. It made its report in mid-1981. This stated that, at present, the
combined capacity of BPL and the PFL was 15m iu pa. Following the interim
expansion at BPL, which would be completed in 1982, production of factor VIII
would increase to 30m iu pa. Furthenmore, it contained the central caleulation that
demand for factor VI would increase to 100m ju pa by the mid 1980s, largely a5 a
result of predicted changes in the pattern of trestment for patients with haemophilia
f111]}.

In 1982 Ministers decided thay, in order to enable the UK to achieve self-sufficiency
in blood products, there would need to be a major expansion of BPL's capacity to
process plasma. It was estimated that, in order to meet the projected need Tor blood
products in the late 1980s as much as 435,000 kg pa of fresh frozen plasma would
need to be produced by the NBTS to enable the new BPL umit to function to full
capacity. This would enable England & Wales to meet the future requirements for
factor VHI {1121 This plasma would alse produce 200g of albumin per 1000
population [16]. RTCs were advised of the proposed plasma procurement targets of
435,000 ke per snnom in a Jetter fram the Department in late 1981, The incurred costs
of increasing plasma production to this level was thought to be offset by the
substuntial saving predicted to arise from a reduced need for commercial products: at
198071981 prices, the cost of producing the increased amounts of plasma was £19m,
and in return, the RTCs could expected o receive products which would cost over
£32m 1o purchase from conmmercial suppliers [113].

Regional targets were originally set for 1984/85, but were revised in 1984 to
accommaodate a phased increase by 198788, This was expected to allow time for the
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levels of production at the new plant to increase [T14] Tt was Teft to RTCs to decide
how best 1o achiove these targets and o detenmine priorities from within their
resource allocations {118].

The March meeting of the Advisory Comumittee on the NBTS received a paper that
showed that the supply of fresh frozen plasma to BPL had increased dramatically
between 1979 and 1981 [116]. Further plasma increases were planned, so that the new
BPL plant would epen on schedule. At the RTDs meeting in early October 1985, BPL
presented information on plasmma supply in relation to the target figures [ 1171 This
information is summarised in Table 1 below.

Table 1 Plasma Supply Compared With Target Figures

Financial year Max target Min target Aciual
1983/84 150 150 134
1984/85 205 180 192
1985/86 285 230 240 {esthmated)

Factor Vil production and usage

Table 2 overleal shows the amount of factor VI 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 comumercial and NHS factor VIIT used between 1973
and 1982, Furthermore, the total requirernent of factor VIH increased steadily over
this time period and showed ne sign of falling off.

Points to note are:

s 87% more NHS produced factor VI {approximately Sm iu) was issued for the
year 1977 ending than in 1976 [118]

s Virtually all the increase in factor VI usage between 1980 and 1981 was
accommodated by increased NHS production (from 1dm 1o 22.5m fu pa}, there
being little increase in usage of commercial products (0.75m ju)[118)]

In 1983, for the first tirne since 1974, more NHS concentrate than commercial
concentrate was used (by 4m fu). However, by 19835 the position was reversed {1181
This was parily because production of non heat-treated factor VIII was stopped during
the course of the first guarter of 1985 while rapid preparations were made 10 introduce
a safer hest-treated produet [Table 2, 119].

Because detailed costing of individual blood products produced within the NHS were

not readily available, no estimate of the potential reduction in public expenditure can
be made.

293

DHSC0200084_0025



Table 2: Annual consumption of factor VI in UK {(including N.L) in Million

International Linits (Min)

Year NHS Miu factor VI Corm, Miu factor  Total facter VI
VI
1969 1.025 0 1.025
197¢ (.884 0 0.884
16971 3471 & 3071
1972 1.939 0.095 2.89
1973 2481 0.875 336
1974 P 2,681 341
1975 3085 5.152 8.24
1876 6,915 11069 18.00
1977 12.949 15.017 21.97
{increase reflects David Owen spend at BPL)
1974 14.600 18273 339
1979 15002 26.178 41.27
1980 14364 34.749 49.11
1981 22472 355 57.00
(increase reflects spend at BPL)
1982 22.892 45.644 68.5
1983 30018 26.217 362
1984 40,192 34003 742
1985 23.097 50502 74
tdecrense reflects introduction of HTS at BPL)

1986 31483 33.754 §8.2
1987 25.982 | 59.186 85

Searce: BPL {1IB] HT3 = terainal heat-trestroent of the freeze-dried product a8 BO°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 be in the order of 90m iu pa. The
original target set by the Plasma Supply Group in 1982 of 100m iu pa was therefore
deemed 1o be as adequate a figure as any other. To achieve this target by 1992, it was
estimated that RTCs would be required to supply as much as 550 tonnes of plasma pa.
Although this would require additional investment by Regional Health Authorities
{RHAs); however, this was anticipated to be cost-effective owing to the escalation in
prices of factor VI from commercial sources [1201.
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Heal Treatments

BPL introduced screening for hepatitis B in donated plasma in November 1971 {1211
By the late 19705 manufacturers of coagulation factor concentrates were looking into
wiys of rendering blood products sale fromn NANBH {111 By 1983 there were three
main types of vival mactivation processes: freeze drying followed by dry heat
treatment; treatment with chemicals (e.g. fi-propiolactone, ultravioles Hight); and wet
heat reatment {also known as pasteurising) [122]. It had been known since the 19503
that wet heating albumin selution at 60°C for 10 hours rendered it non-infectious for
hepatitis [18]. BPL and some commercial companies (notably Behringwerke in
Germany) started work on heat-treatment of factor VIIT in the early 1980s, and trials
were conducted which involved some patients in the UK, However the vield from this
process was extremely low and it was therefore not seen as practical for application in
the UK [123]. In a letter to all the HCD dated 11 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 of transmitting
hepatitis B and NANBH [124], By May 19832, a number of commercial manufactoress
of factor VI were hoping to introduce factor VI concentrates which had undergone
an additional heat-treatment step {using different regimens) specifically designed to
mactivate virses [122, 123, 1257, On 24 May 1983, FDA approved a new heat-
treatment that reduced infectious agents in factor VIIT concentrates [126]. However,
commercial concentrates were later shown to still be transmitting NANBH [37, 1271
Colombo et al., for example, reported in 1985 that hear-treated factor VIII
concentrates that failed to transmit MANBH fo chimpanzees weze subsequently shown
to be responsible for the transmission of NANBH to 11 of 13 patients with
haemophilia [128].

Up to mid-1984, BPL investigated both pasteurtsation and dry beating of factor VIIT
and factor IX in collaboration with the Protein Fractionation Centre in Scotland [11].
At this point, consensus was reached that HTLVIT (ater known as HIV) was the
cavsative agent for AIDS [129] and in October 1984 the US Center for Disease
Control stated that the virus could be inactivated by heat trestment [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, this process was hinadered by a number of different factors, Firstly,
fuctor VI does not withstand heating well, and therefore the heat-trenting process
required the addition of “stabilisers”™, which ensured that factor VI biological
activity was retained. However, these “stabilisers™ also stabilise viruses. The
conditions needed to successfully heat-treat factor VI were therefore determined by
repetitive and time consuming experimentation [123]. Secondly, since there were no
markers avatiable for NANBH until 1989 {24, 65] (and no reliable tests until 19913,
the effectivensss of the heating process could only be tested through close monitoring
of patients after receiving the product. The decision over which regimen to use was
therefore governed by observations of the amount of heat a product could withstand
before its effectiveness deteriorated [117]. Thirdly, the heat-trested products needed
to be tested in patients who had not previously been trested with factor VI or large
duses of cryoprecipitate {124} Clinical trials in chimpanzess, which had originally
thought to be indicative of risk of viral transmission from tested products, were shown
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in 1985 w be of questionable use when products that had failed to transmit NANRBH
in chimpanzees led 1o NANBH infection in human patients [128].

In a letter to the Haemophilia Society, Lord Glenarthur referred to a decision taken by
BPL 1o heat treat all their fuctor VI product from April 1985 [131]. Since
commercially available heat trested products were not licensed in the UK, the
Committee on Safety of Medicines suggested that existing commercial product
licence-holders be asked to muke an early application for variations in their Heences

1o allow intreduction of heat treated products [131, 1321 In the meantime, healtheare
practitioners were allowed to continue to prescribe unlicensed heat treated factor VI
concentrates on a named patient basis only. The cheice of treatment remained a matter
for the judgement of the clinician responsible for the patient [131].

At the meeting of HCDs on 10 December 1984, it was agreed that all children should
be treated with cryvoprecipitate or, if necessury, with heat treated factor VIIL In
addition, new patients with hacmophilia should also be solely treated with hest treated
factor VIIL Most of the Directors present agreed that non heat-treated BPL factor VIII
could continue to be used until beat treated factor VI became available from BPL.
There were some Directors who were not willing to do this, and declared that all
patients should be prescribed “safe” heat-wreated factor VHI {133].

BPL achieved successful dry heat-treatment of factor VI on schedule. Very limited
quantities of BPL standard intermediate purity factor VIIE (HT1, heated at 60°C for
72k} were available for clinical trials Trom May 1984 [119]. This treatiment was
selected since it had been used successfully for other blaod products and was felt at
the time to be the severest option available that did not degrade the properties of the
concentrate {151, Although it was subsequently considered to be effective in
destroying the virus causing AIDS, it was not thought to inactivate NANBH {11], and
therefore further products were developed. First issues of HT2 (heated at 70°C for
24h since this was felt to be the optimum combination without loss of vield) were
issued in February 1983 and by 2 May 1985 all heat-treated factor VIIT issued by BPL
was heated to least at this temperature [119].

During 1984, there were indications that more severe heating may be necessary to
inactivate NANBH and, in December 1984, BPL developed a new product [15]. Trial
issues of this (HT3, heated st 80°C for 72h) were issued in February 1985 [119].
Factor IX, heat treated to the same temperature. was not issued until 2 October 1985
(after clinical trials in July 1985), since BPL had 1o ensure that heating the product did
not make it thrombogenic {119, 134, 135]. Factor VIIT was later also heated to hi gher
temperatures, but the product started to suffer at this stage so it was not pursued [11].

BPL was also developing a new, high purity product (also heat treated to 80°C for
72h), designated 8Y [136], which was capable of maintaining satisfactory yield from
fresh frozen plasma [1371]. This purer fuctor VI was found 1o have remarkable in
vitro stubility to heat in the ebsence of conventional stabilisers which confer their
benefits on protein and virus alike [134]. Some 8Y was used in clinical trisls in
selected patients in July 1985 to determine safety and efficacy of the product prior w
making the application for a product licence [136, 137, In August 1985, cutput of
heat eated fuctor VI was increased to the maximum level possible in the current
BPL plant. BPL started general issue of its new &Y heat-treated factor VI in
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Septewber 1985 {123]. The heat treatment used by BPL was for a longer time and at a
higher temperature than that used in commercial processes. Furthermore, the BPL
product had a good record of safety in clinical trials [15] and, to date, BPL factor VHI
{HT13) and 8Y have proved safe and have not been reported to transmit hepatitis or
HIV {e.g. 138, 139, 140, 1411

Uintil the new BPL plant was completed, there continued to be a need to obtain
additional supplies of factor VIII from commercial sowces. However, by then, this
was also heat-treated. There was therefore no longer any need to use non-heat trested
factor VI concentrate [142], Since 2 June 1986 all plasma processed at BPL was
derived from donations individually screened for HIV-antibody [151
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Redevelopment of BPL

The importance of {factor VI and albumin in dictating the ultimate size of the
production capacity et BPL was discussed 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 VI usage continued and if BPL produciion was not
expanded, the cost of factor VIH concentrate to the NHS might reach between £14m
and £24m by 1982, With predicted expenditure of this amount, there appeared to be
every incentive on econormie grounds for speedy investment aimed at optimising
factor VIH production at BPL [143].

In July 1979, BPL received an adverse report from the Medicines Inspectorate”.
Several risks of microbial contamination to the products were identified. However,
the report did not state that the products were unsafe. Instead, 1t recommended a set of
actions that should take place immediately, and others that should be implemented in
the long term {144].

The Medicines Division considered the report and their conclusion was that “if this
were a commercial operation we would have no hesitation in recommending that
manufactare should cease until the facility was upgraded to a minimum acceptable
level”. They called for a number of immediate upgrades to product procedures and
control, and for key staff to be appointed. They felt that the present facility was
unsuttable for the manufacture of sterile products and unsuitable for upgrading. While
the existing building covld be used in a ditferent capacity, a new factory-type
manufacturing facility was reguired {144, They said that the shoncomings were “so
sertous that continued production could only be tolerated owing 1o the cssential nature
of the products aud only if immediate improvements were introduced”™ {971

In response 1o the Medicines Inspectorate’s report, it was not considered realistic to
hold production of factor VIH and albumin at existing levels until new process areas
were commissioned. Without growth at BPL in the interim period, by 1984 the
projected demand for factor VIII was expected to be such that BPL's contributions
would become insignificant and unhikely 1o feature in the mamstream programme of
home therapy for haemophilia, Patients would be established by habit on commercial
proshucts and pack presentation. It was also argued that there must be limited growth
at BPL to assist the laborstory in ¢ more gradual transision to a new, larger production
unit. Particulady important during the interim period was the increase of the supply of
plasma {rom the RTCs 10 meet the demands of a new plant [97, 144]. The re-
development of BPL was thergfore planned o mvelve two major stages: the
upgrading of the current facilities st BPL over a period of 3-4 years; and the
development of a new laboratory with an increased capacity [971.

* The Medicines Inspectorate was established within the Medicines Division of the Department of
Health and Social Secarity {DHES; now kagwn g Department of Health) i 1971 in geoordance with
the Medicines Acts 1968 and 1971 I was set up w inspect snd ensure compliance with Standard
Provisions (including GMP and GDP) by all gpplicants for, and holders of, manufacnue’s and
wholesale dealer's licences in the UKL
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Ministers agreed a short-term upgrading programme for BPL at a cost of £1.3m [145],
which was expected to double the production capacity for factor VI from 15m iu pa
lo 30m iu pa [146]. The possibility of collaborating with private industry in the long-
term redevelopment of BPL was investigated; however, Ministers decided against
such an arrangement in view of BPL's dependence on volunteer donors [147]. In
November 1980, a parliamentary written answer from Dr G Vaughan stated that £21m
had been allocated to the building of a new fractionation facility on the existing site at
Elstree [147]. This rebuilding was envisaged to result in increased production and was
miended to make the UK self-sufficient in blood products. Construction was started in
May 1983, and a target date for completion was set for January 1986 [148]. On 23
March 1984, a press release was issued heralding the building of a new production
unit at BPL. Ry then, the cost for the project had already increased to £24m.
However, the scheme was thought likely to pay for jtself within five or six years of
resching full production. Efficient operation of the unit required three times as much
plasma as it was currently processing [149], and RTCs were engaged in discussions
about how to meet this demand [130].

By 1985, the existing BPL plant could only process 150 tonnes of plasma per vear,
yielding some 40% of the factor VI requived, Therefore, at this point, it was the
Hmited manufacturing capacity of BPL that limited production output not the ability
of regions to supply plasma. RTCs at this stage were already supplying BPL with
250 tonnes of plasma per year. The extra plasma was stockpiled in deep freeze
conditions and was used at the start of production after the plant was redeveloped.
The new plant was planned to pracess 433 tonnes of fresh frozen plasma, in line with
the targets set in 1981, By October 1985, RTCs had submitted firm plans for
producing 400 tennes. and a commitment in principle for most of the remaining
balance {1511

By mid-1986, the redevelopment of BPL. project cost had escalated further, rising
from the first estimate of £21m in 1982 to around £52m. In addition, a further £7m
had been allocated 10 the development of a warehouse quality assurance and
engineering building. Despite these escalating costs, the re-development project had
been Tully funded by the Government to safeguard the earliest possible completion
date. At this time, four reasons were cited for the importance of early completion of
the BPL redeveloporent project. Firstly, since 1980, it had been clear that BPL was
not capable of meeting Medicines Act requirements and had, therefore, been relying
on Crown Immunity to stay in operation. Secondly, theve was a considerable potential
for saving money on imported blood products and a potential income from products
surplus to NHS yequirements. Thirdly, there were documented problems with hepatitis
and HIV contamination of imported factor VI and, although all imported factor VIII
was heat-treated, there was evidence that suggests that the BPL remains superior to
their commercial altematives [152]. Although the new laboratory was not expected to
be fully productive from the day it came into operation, it was intended o reach full
fevels of production within 12 months of opening, subject to sufficient plasma being
sent for processing [153].

By the end of 1987, the consequent difficulties of maintaiing a sufficient plasma
supply and ensuring equitable product distribution were being addressed [154]. In late
1988, it was reported that a large quantity of plasma (about 120 1onnes) had not been
subjected to individual donation screening for HIV-Abavhich meant that the current
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stockpile of plasma svalable for provessing at BPL was only 330 tonnes rather than
430 tonnes of plasma . Tt was therefore thought unlikely that the NBTS would be able
to produce sufficient amounts of plasma 1o allow BPL to operate at full capacity

F104].

It was therefore expected that England & Wales wounld not achieve self-sufficiency
for a few years [104], The Department set up a Conunittee 1o consider these issues
and review the plasma supply targets, Blood products had, until now, been allocated
to regions in proportion to the amount of plasma they supplied to BPL. Such a system
would no longer work sensibly once supplies increased to the extent that some RTCs
would receive more product than they could use. Some form of cross-charging for
plasma and product between BPL and RTCs seemed the best way o ensure equitable
distribution [120]. A separate conmmittee was examining the mechanics and ground
rules of such a system {154,

By April 1989, a systemn of cross charging was in place. BPL “bought” plasma from
the NBTS e, reimbursed the RTCs for the cost of providing plasma, With money
previously allocated dirsctly to BPL, RTCs were then required to buy the product they
needed from BPL 153, 136]. This system was introduced 1o encourage RTCs to
collest mazimum amounts of plasma. However, the system ran into difficulties
because users were obtaining products from commercial sources and, as a result, there
was an increasing stockpile of NHS 8Y (with reducing shelf-1ife). In zome cases, the
problem arose because the system was misonderstood; however, HCDs were also
being influenced by commercial companies to favour their products, largely because
of claimed therapentic advantages particularly for the HIV-infected patients with
haemophilia [ 156]. Furthermore, BPL, unlike its commercial rivals, was not
promoting praducts directly w the cinicians. There was therefore a need to persvade
regions, districts, and clinicians to use more BPL products [157], although the
Department had no intention of restricting the clinical freedom of haemophilia
directors [1568]. However, they made RTCs aware that the purchase of very expensive
foreign Tactor VIH meant that products already paid for by the NHS went unused
[136], It is now known that it is an indisputable reality that very few counties are
cupable of completely satisfying their blood needs (i.e. becoming self-sufficient}
without acquiring a proportion of blood from paid donors [158].
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Conclusions

.

The information gathered during this review has been at times contradictory and
incomplete, but the following conclusions can be inferred.

The Government pursued the goal of self-sufficiency in factor VI during the 19705
and most of the 19805, in line with WHO and Council of Europe recommendations.
The primary aim of this goal was to reduce the reliance on expensive imported
concentrate, although there is some evidence that there were also concerns over the
possible threat to the volunteered-based donor sysiern in England & Wales should
commercial firms decide to establish paid donor panels in this country. In the late
1970s and early 19805, these concerns were accompanied by fears of the risk of
transmission of both hepatitis and HIV infection from imported factor VI
concertlrate.

In 1975, the Government allocated £0.5m, about half of which was recuming, 1o the
NHS in order 1o increase plasma production. At the time, this was thought adequate to
achieve self-sufficiency in factor VI by 1977, However, the demand for factor VIIL
in the UK increased dramatically in the late 1970s. Clinicians were coming under
pressure 1o step up the dosage regimen for the home treatroent of haemophilia. This
demand was expected to increase even further owing to a longer life expectancy of
patients with hacmophilia, the increased provision of home therapy, and the trend
towards the use of factor VI in bleeding prophylaxis. Therefore, despite the increase
in both the plasma collected by RTCs and the amount of factor VIH produced by the
NHS, it was stili necessary to import factor concentrates.

With the development of tests for hepatitis A and B in the 1970s, it became clear that
other types of viral hepatitis could be ransmitted by blood, and these were termed
NANEH. Before 1989, potential blood donors could only be screened for NANBH
using surrogate tests; however, these were perceived to be crude and inappropriate for
use i the UK, With the cloning of a portion of the hepatitis C virus in 1989, the
C100-3 antibody test became available. This was associated with a large number of
false positive and negative results and, once again, was 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,

The prevailing medical opinton in the 1970s and the early 1980s was that NANBH
was mild and often asymptomatic, Therefore, as always, patients with haemophilia,
their parents, and doctors were required to balance the improvements in guality of life
and the dungers of bleeding against the risks of treatment. Research into NANBH was
hindered by the lack of a definitive serological assay for NANBH, the reluctance of
clinicians to perform lver biopsics and other invasive procedures in patients with a
very high risk of bleeding, and the fact that, in the majority of patients, the chyonic
sequelae of NANBH only became apparent after more than a decade. Even in the
mid- 19805, however, when it became apparent that NANBH was associsted with
long-term chranic sequelae, including liver failure, cirrhosis, and hepatocellular
carcinoma, the consensus of medical opinion was that clinicians should continue
using the concentrates. Patients, their physicians, and the Haemophilia Society all
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maintained that the improvement in quality of life and dangers of bleeding
outweighed the polental risks of treatment. In an editorial in the British Medical
Jouwrnal (BMI), it was stated that early death from liver discase was viewed as a price
that might have to be paid by a smail minority of patients with haemophilia.

in 1983, growing copcerns over the safety of commercial blood products imported
fram the US reinforced the need for both self-sufficiency in blood products and the
development of an effective viral inuctivation treatment at BPL. Although it was
widely known that there was a risk of NANBH infection from imported concentrate,
the Huemophilia Society appealed 1o the Government not © ban American blood
supplies, claiming that, without the US imports there would be a sharp rise in deaths
among patients with haermophilia, Furthermore, they advised thelr members not to
stop treatment in Tesponse 1o concerns over potential risks.

Atternpts 1o develop viral inactivation processes 1o treat blood products began in the
early 1980s. Inttially, a number of commercial companies cxperimented with different
heat-ireating regimens; however, these techpiques resulted in a substantial loss in
vield and therefore were not capable of producing concentrates in sufficient quantities
for the UK market. In 1982-1983, further products were introduced; however, the
viral safety of these had not been firmly established and, in fact, they were later
shown 1o still ransmit NANBEH. In 1985, BPL developed a new, high purity product,
designated 8Y, which was capable of maintaining satisfactory vield from fresh frozen
plasma, had remarkable iz vitro stability to heat in the absence of conventional
stabilisers, and had a good record of safety in clinical trials. To date, 8Y has proved
safe and has not been reported 1o transmit hepatitis or HIV.

The redevelopment of BPL was decided upon following the adverse report by the
Medivines Inspeciorate in 1979, und the realisotion that the existing laboratory did not
have the capacity to provide enough material for self-sufficiency. The re-development
project comprised two main stages: the upgrading of the current facilities at BPL over
apericd of 3-4 years; and the development of a new Jaboratory with an increased
capacity. Ministers agreed a short-term upgrading programme for BPL at a cost of
£1.3m and £21m was allocated to the building of a new fractionation facility on the
cxisting site at Elstree. In the carty 1980s, the total cost of BPL redevelopment
escalated; however, the project remained fully funded owing 1o the Government’s
commitment 1o sell-sufficiency and thus the earfiest possible completion date for the
proposed redevelopment. Furthermore, the scheme was projected 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. The
‘error’ in estimating both the amount of fresh frozen plasma stockpiled at Elstree
during the mud-1980s {p 25} and the net yield for Tactor VIII production at BPL led to
difficulties in meeting factor VIII requirements. Even if the RTCs were capuble of
providing the necessary amounts of plasma to BPL., which they were struggling to do,
it was thought unlikely that the factor VIII production at BPL would exceed 70% of
the total requirement nationally.

fa the mid 1980s, when heat-treated factor VI products were being produced both

domeytically and abroud, the risk of transmission of either NANBH oy HIV from
these products was minimal. Therefore, once again, the primary driving force for self-
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sufficiency became the cost saving predicted should the reliance on commercial
products be reduced even further. By 1993, England & Wales produced 75% of the
total requirement for factor VHI, but ways still therefore reliant on a certain amount of
commercial factor VI This situntion reflected a preference of some clinicians to use
commercial products over the BPL product. The continued use of commercial
products thevefore prevented the achievement of complete self-sufficiency; however,
the Department was keen not to resirict the prescribing habits of clinicians, leaving
them {ree to preseribe the product they considered maost appropriate for the patient. At
this time, it was also felt by groups representing patients with haemophilia that there
were dangers in absolute self-sufficiency. This, they claimed, would lead to a reliance
on a sole supplier of Blood produets, which was predicted 1o override clinical
fripedom. 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 weatment, and the risks to supply inherent in relying on a sole manufacturer.
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Date

Annex A: Chronology of events

vent

Early 1970s

Lise of factor concentrates becomes more widsspread

November 1971

Surzening for hepatitis B becomnes available.

Early 1973

It becommes apparent that the production of factor VI in the UK is insufficient to
meet the stated needs of clinicians.

March 1973

DHES Expert Group on the Treatment of Haemophilia recommends that the NHS
should be selfsufficient in blood products as soon as possible

03 August 1974

| NANBH strain of hepatitis Tirst predicted by Prince et al.

Drecomber 1974

The Minister of State earmurks central funds of £0,5m (half of which was to be
recurring}. This was to be used tn increase the output of plasma from RTCs to
275.000 blood donations annually for the preparation of factor VI and 100,00
donations for cryoprecipitate.

Beginning 1975

Expert Group on the Treatment of Haemophilia estimated that 275,000 donations of
hlood would be required to achicve self-sufficiency in factor VIO

March 1975

Department gave Regiong provisional targets of inereaged production of plasma and
invited estimates of the additional expenditure that would be incarred.

May 1975

WHCQO resolution states that sach country should be able (o supply sufficient
quantitics of s own blood and Blood products to meet clinical needs.

Angust 1975

Mannucei et ak. report 45% of patients with NANBH had mised ALT levels; Craske
et al. Hinks an outbreak of hepatitis (sorme NANBH) after intravenous injections of
commercial factor VI concentrate.

April 1976

Department issues a press release re-affirming the atm of the UK 10 become self-
sufficient in the supply of blood products by mid-1977.

June 1977

Factor VIH production target set in beginning of 1973 attained; however demand
had mereased

Decerber 1977

Working Group on trends in the demand for blood products confirms estimate of

1000 tu per 1006 population pa and recommends complete transfer from the use of

ervoprecipiiate o fractionated freeze dried concentrate.

7 July 1979

Medicines Inspectorate Inspection report published on plasma fractionation facilities

- at BPL reconmmending a set of actions that should take place immediately, and other
' than should be tplemented in the long term.

Early 1980

Blood products begin to be heat-treated; however, vield is very low and not shown
subsequently W inactivaie NANBH.

Angust 1980

Short-term upgrading of favilities at BPL agreed at cost of £1.3m. Expected to
double production capacity from 15m iu pa to 30m i pa.

Ociober 1980

Craske claims that NANBH s mild and often asymptomatic, but might cause
chronic Hver disease not associated with overt disease

November 1980

£21m allocated o the building of a new fractionation facility on existing site at
Elstree.
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Date

Event

} April 1981

Regions started to received BPL products relative to amount of plasma supplied Le.
pro rata distribution.

Mid 1981

Advisory conunittes to NBTS extimated that demand for factor VI would increase
to 1005 iu pa by mid-1980s: regional targets for plasma set.

1082/1983 Studies published that indicate that NANBH is more serious than previously
thought.

1983 Studies, such as that by Fletcher et al. confirm that commercial and BPL
concentrates contain equal risk of wansmitting hepatitis.

1983 | Rizza and Speoner paper showing cerebral naemorrhage most commen cause of
death for patients with haemophilia; only 2% of patients die as a result of chronic
hepatitis infection.

1983 US patients with basmophibia contracted AIDS suengthening concerns over the

safety of imported commercial blood products.

March 1983

FDA introduces new regulations for the collection of plasma excluding doners from
high-risk groups. The use of pre-March stocks was not banned owing o concerns
that this would lead to a crigis in supply.

May 1983

Construction started at BRL.

18 May 1983

Haemophilia Society appeal net to ban imported blood products and urge patients
501 0 $top treatment in response to concerns over potential risks.

May 1984

Trial issues of HT1 factor VIIL

10 Der 1984

HOD's meeting at BPL: healed preduct preferced for all new patients, subject to
availability; otherwise preferentially for treatment of HIV-amibody negative
patients. BPL confirmed all factor VI would be beated by April 1985, Heating

- would carry & 15-20% vield penalty.

1985

Studies revegled almost 100% vansmission of NANBH following treatment with
unsterilised large donor pool clotting factor concentrate. Hay et al. reported that
progressive liver disease in patients with haemophilia was an understated problem.

February 1983

First issues of heated (HT2) factor VIIE

Febroary 1985

Trial issves of heated (HT3) factor VII

July 1985

Trials of a new, high purity product, 8Y., condurted in selected patients.

September 1985

BPL starts general igsve of its new §Y heat-treated factor VIL

02 Oct 1985

Heat-treated factor IX issued from BPL on this date

Mid-1986

Re-development project costs escalate to around £52my; however project remains
fully funded owing to Gavernment’s commitment to self-sufficiency.

Seplontber 1988

UK was still not self-sufficient in blood products owing to errars in estimating both
the amount of plasma stockpited and the ret yield for factor VIIT production at BPL,
and could ondy be expected o become selfesufficient in a couple of years,

1989

NANBH viras isolated by Choo et al.

April 1989

System of cross-charging in place to encourage RTCs to produce maximal aiounts
of plusma.
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Date

Event

1991 Second-generation HOV seroening sssays become widely used m the sereening of
donor blood inthe UK
1993 Domestically sources blood products accounts for 75%% of the UK factor VIII

nmurket. There were concerns, however, at this time that absolute self-sufficiency
was not withowt is own risks.

HT1 s 60°0 for 72 bours: HT2 = 70°C for 24 hours; HT3 = 80°C for 72 hours
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