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INTRODUCTION

This report begins by outlining the very significant hardship experienced
by haemophiliacs as a result of recurrent bleeding episodes prior to 1965
when effective treatment became available. The development of various
therapeutic blood products and their transforming e f f e c t on the lives of
patients and their families is reviewed. The report continues with a
consideration of the transmission of hepatitis to patients and discusses
how physicians attempted to reduce the risk.

The initial appearance of AIDS f i r s t in homosexuals and intravenous drug
abusers in 1981 and subsequently in haemophiliacs in 1982 is described.
The results are presented of numerous studies of haemophiliacs,
undertaken both in North America and Europe, to investigate the
relationship between immune changes in asymptomatic individuals and the
development of AIDS.

During the period 1982-84 when there were no tests available t o detect
HIV the response of physicians to the confusing situation is described.
The range of therapeutic options then available is reviewed. The report
continues by considering how, in the Autumn of 1984 with the development
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of a specific anti-HIV antibody test and the almost simultaneous
preliminary demonstration that the AIDS virus might be heat sensitive, i t
became possible t o adopt a more rational policy f o r the treatment of
haemophiliacs. By early 1985 i t became apparent that the majority of
patients had been infected by H I V during 1982 - 3 prior to its
identification.

The report concludes by presenting evidence that the sterilisation
methods adopted were mostly very effective in reducing HIV transmission
although some of initial treatment regimes did not entirely eliminate the
risk.

DRAFT

3

LUDLAM
30.10.90

PEN.015.0388

CAL14(140211)

BACKGROUND TO HAEMOPHILIA A AND B AND VON WILLEBRAND'S
DISEASE

Haemophilia A and B are congenital bleeding disorders due t o a deficiency of
plasma factor V I I I and I X respectively. The prevalence of haemophilia A is
approximately 1:10,000 of the population whilst that of haemophilia B is only
about one f i f t h as common. Bleeding is predominantly into large joints, e.g.
knees and elbows, as well as muscles. The frequency of bleeding episodes is
related to the plasma level of factor V I I I / I X ; those with a level of less than
<2% normal are categorised as having severe haemophilia and experience
frequent, often apparently spontaneous, haemorrhagic episodes which may
occur once or twice a week. Individuals with 2-10% normal of factor
V I I I / I X have moderate haemophilia and bleed relatively infrequently; this
usually being a f t e r minor trauma. Those with factor levels above 10% are
described as having mild haemophilia and only bleed a f t e r major trauma or
surgery.

Prior to 1965 effective treatment was not available. When bleeding occurred
into a joint i t became swollen and extremely painful and the patient would
need to spend up t o several weeks resting while the swelling gradually
subsided. On occasions fresh frozen plasma was administered but this could
not be given in sufficient quantity to raise the factor V I I I level t o stop
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bleeding because t o do so would overload the circulation. Untreated
recurrent haemarthroses rapidly result in joint destruction by secondary
osteoarthrosis. When this occurs in knee joints walking becomes slow and
painful. Severe restriction of the elbow and shoulder joints makes eating,
dressing and personal toileting difficult. Mobility is further compromised
when uncontrollable bleeding occurs into muscles, e.g. calf, resulting in
necrosis with subsequent fibrosis and shortening of the muscle. When this
happens in the calf i t further compromises walking because the patient can
not put his heal on the ground and has t o walk on the ball of the foot.

Without adequate treatment severe haemophilia is therefore a serious
disorder resulting in great pain and distress t o the patient and disruption to
his family. Previously recurrent bleeding episodes prevented attendance at
school, and most children by the age of 16 had received a very poor
education. The reduced educational attainment along with the physical
disability impaired employment prospects considerably and many were out of
work f o r prolonged periods. Life expectancy was shortened with a mean age
of survival of only approximately 20 years, death being due to uncontrollable
haemorrhage .

Cryoprecipitate

I n 1964 a technique was described f o r preparing cryoprecipitate from
plasma. This simple technique f o r concentrating factor V I I I revolutionised
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haemophilia care. When cryoprecipitate from 10-15 individual plasma
donations was combined and given t o the patient i t was possible to raise the
factor V I I I level sufficiently to stop haemorrhage. I n the UK
cryoprecipitate was prepared by Regional Blood Transfusion Centres from
locally collected plasma. During t h e late 1960's this treatment became
progressively available t o haemophiliacs at hospitals on an out patient basis.
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Factor V I I I Concentrate

During the early 1970's factor V I I I concentrates manufactured by the NHS
became available in very limited quantities. This was a purer preparation of
factor V I I I which was prepared from a pool of donor plasma, containing
several hundred t o several thousand donations, at the Blood Products
Laboratory f o r England and Wales and the Protein Fractionation Centre f o r
Scotland.I t quickly became apparent that this form of treatment could be
given by the patient at home resulting in a transformation in their lifestyle.
The consequent demand f o r factor V I I I concentrate, and its unavailability
from NHS sources, led t o importation of commercially prepared products
from North America in 1973. Therapy with concentrate prevented patients
with haemophilia dying prematurely and substantially improved life
expectancy so that by the 1980's this was virtually normal even f o r
individuals with severe haemophilia.

Factor I X Concentrates

Treatment of patients with Christmas disease due t o factor I X deficiency,
requires therapy by blood products containing factor I X . Initially this was
by fresh frozen plasma. This was rather more successful clinically than using
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i t t o t r e a t haemophilia A because of its longer survival time in the recipient,
than factor V I I I . I n the 1970's treatment with concentrates of factor I X
became available. Like factor V I I I concentrates these were prepared from
large plasma pools prepared from many donors but chemically they were
quite different from factor V I I I concentrates.

Hepatitis

During the early 1970's i t became apparent that haemophiliacs treated with
blood products occasionally developed jaundice as a result of hepatitis and
the outbreak in Bournemouth highlighted that this could also be transmitted
by commercial imported concentrates. From 1977 onwards, studies revealed
that the from the hepatitis B virus, despite screening f o r HbSAg by very
sensitive third generation techniques at Blood Transfusion Centres, as well
as NANBV.I t was estimated t h a t in the UK that approximately 1% of blood
donors could transmit NANBH t o patients. Thus any haemophiliac who
received more than approximately 100 donations (perhaps 5-10 treatment
episodes) of cryoprecipitate was very likely to develop hepatitis.

I t was against this background t h a t plasma fractionators attempted to
reduce the transmissibility of hepatitis viruses by Pasteurisation of factor
V I I I concentrates.I t had been known f o r a long time that heating albumen
solution at 60° f o r 10 hours rendered i t non-infectious f o r hepatitis. One
commercial company, Behring in West Germany, produced very small amounts
DRAFT

8

LUDLAM

30.10.90

PEN.015.0393

CAL14(140211)

of a factor V I I I concentrate treated in this way and during studies in the
early - mid 1980's i t became evident that this material had a markedly
reduced ability t o transmit hepatitis. Other studies attempted to inactivate
hepatitis viruses by heating the factor V I I I concentrate in the dry state;
the advantage of this method was that the loss of factor V I I I was less than
heating i t in solution. Studies in monkeys demonstrated that dry heating at
rendered the concentrate apparently free of virus when tested in primates.
When this material, Haemophil T (Travenol), was given to humans during
studies initiated in 1983 i t resulted in patients getting hepatitis. I n the
same year another commercial concentrate, Factorate HT (Armour), treated
in a similar way (60°C f o r 30 hours) also caused hepatitis in patients. Thus
the initial dry heat treatment processes were not able t o prevent
transmission of hepatitis.

Von Willebrand's Factor

Von Willebrand's disease is a distinct disorder from haemophilia A and is
due t o a congenital deficiency of the von Willebrand factor. This protein
acts as a carrier f o r factor V I I I within the plasma. Patients may experience
bleeding from the nose, in the gut and heavy menstrual periods. Treatment is
by the use of factor V I I I containing blood products which also usually
contain reasonably large amounts of von Willebrand factor. Because bleeding
in most patients is uncommon, treatment from the 1970's until the mid
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1980's was usually with DDAVP or cryoprecipitate. Cryoprecipitate was used
in preference t o factor V I I I concentrate partly because i t contained a
higher concentration of von Willebrand factor and because i t reduced the
risk of hepatitis transmission as patients with vWD only required an
occasional transfusion.

DDAVP is a synthetic drug related t o one of the body's hormones
vasopressin. I t s use in patients with haemophilia and VWD was f i r s t
reported in 1977 and in the same year i t was licensed f o r use in such
patients. When given intravenously i t raises temporarily factor V I I I and von
Willebrand factor levels by approximately 3-4 fold. Thus in a patient with
haemophilia A or VWD with a basal factor VIIle or VWF of approximately
10% i t could be raised to 30-50% normal f o r a few hours. This was often
adequate therapy to allow treatment of minor haemorrhage or f o r surgery.
The principal advantage of this therapy, and the main reason f o r its use, is
to prevent patients being exposed to blood products.I f the DDAVP is given
slowly, side effects are rare and may consist of some facial flushing and
nausea. Occasionally severe reactions have been reported.
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EMERGENCE OF AIDS

I n June 1981 the f i r s t case reports appeared of Pneumocystis carinii
pneumonia (PCP) and Kaposi's sarcoma (KS) in homosexual men in Los
Angeles and New York (CDC, 1981). Further publications quickly followed
and during 1982 i t rapidly became apparent that PCP and KS were spreading
epidemically amongst homosexuals (CDC, 1982f; Follansbee e t ale 1982;
Johnson e t ale 1982). I n June 1982 an increased incidence of nonHodgkin's lymphoma was reported in homosexual men (CDC, 1982e). I n
these early days of the epidemic there was no diagnostic test f o r AIDS
and the definition of cases was based on clinical criteria, i.e. opportunistic
infections indicative of immune deficiency, e.g. PCP, or the presence of
specific tumours, e.g. KS. Other homosexual men were noted to have
lymphadenopathy and i t became apparent that there was an association
between the presence of persistent generalised lymphadenopathy (PGL) and
the development of AIDS (CDC, 1982a). The aetiology of PGL and how i t
related t o AIDS remained obscure and was the subject of much
speculation. Enlargement of lymph nodes is found in response t o a wide
variety of stimuli, both infectious and non-infectious e.g. drugs or immune
disorders, and can be a reflection of a vigorous immune reaction.I t was
difficult t o reconcile this evidence indicating an apparent active immune
state with the subsequent development of clinically profound immune
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deficiency.

The aetiology of AIDS was unknown and was the subject of much
speculation. Possible causes included aberrant cytomegalovirus Infection, a
mutant form of hepatitis B, recreational drugs e.g. amylnitrate, liver
disease or possibly an entirely new virus. Reports of clustering of AIDS
cases which appeared in mid 1982 suggested an infectious agent. An
alternative hypothesis was that chronic antigen stimulation, e.g. semen
deposited in the rectum, may have stimulated the immune system t o cause
PGLi but how this led t o subsequent AIDS was obscure.

During 1982 i t also became apparent that AIDS was occurring with
increasing prevalence in intravenous drug abusers in the USA (CDC, 1982b).

The incidence of AIDS cases in t h e USA and various European countries
within the general population and amongst haemophiliacs are set out in
Table 1.I t is pertinent t o note t h e relatively high prevalence of AIDS in
the USA compared with most countries in Western Europe in 1982-84.
Although the f i r s t AIDS cases were reported in the USA in 1981 i t was not
until 1983 that a small number in England were identified.
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APPERANCE OF AIDSI N HAEMOPHILIACS

I n July 1982 a report appeared describing 3 haemophiliacs who developed
PCP; the f i r s t had been diagnosed 10 months previously (CDC, 1982d).
These haemophiliacs denied homosexual activity or intravenous drug abuse
and this case report raised the possibility that AIDS could have been due
t o an agent transmissible by factor V I I I concentrate. No two patients,
however, had received the same batch of factor V I I I . From this report i t
was immediately clear that AIDS might be caused by factor V I I I
concentrate containing a transmissible agent derived from blood donors.

As a result of these 3 cases becoming known to UK Haemophilia Reference
Centre Directors (HRCDs), the question of AIDS appearing in
haemophiliacs in Britain was raised at a HRCD Meeting on 22nd September
1982, two months a f t e r the f i r s t case report. Dr. Craske, as Chairman of
the Hepatitis Working Party, was asked at the meeting to investigate and
keep HCDs informed.

Haemophilia treaters in the United States were also quick to appreciate
that i f AIDS was due to a virus i t might potentially be transmitted by
factor V I I I concentrates and The National Haemophilia Foundation Medical
and Scientific Advisory Committee (NHF MSAC) recommended in January
DRAFT
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1983 that individuals at high risk of AIDS should be excluded from blood
donation. This was supported by the Public Health Service in the USA
which made similar recommendations (Marx, 1983).

I n December 1982 a 20 month old Californian infant who received multiple
platelet transfusions was diagnosed with AIDS (CDC, 1982c). The viral
aetiology of AIDS was further strengthened by a case report in May 1983
in which an additional multi-transfused infant developed AIDS (Ammann e t
al. 1983). The blood donors were traced and one was identified who died of
AIDS 17 months a f t e r donating blood. This not only demonstrated the
presence of an infectious agent, but also that the donor was infectious
even when asymptomatic.

I n January 1983 2 haemophiliacs were reported with PGL, although i t was
not certain at this stage whether this was due to an infectious blood born
agent, or as a result of a immune response to the transfusion of foreign
protein (Ragni e t al. 1983).

I n summary, evidence accumulated from June 1982 onwards that AIDS,
and probably PGL, were caused by an agent that could be transmitted by
blood. Although i t became apparent in the latter part of 1982 that
haemophiliacs may have been at risk of AIDS, this did not appear to be
substantial, as by January 1983 only 8 cases out of a total haemophiliac
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population of approximately 20,000 in the USA had developed AIDS. Of
these 8 individuals, 7 had received blood components other than factor
V I I I concentrate, and these might have been responsible f o r transmission
of the putative AIDS virus. During 1983 the total number of reported
cases in the USA increased t o 21 and 1984 to 52 (Table I ) .

I n European cases of AIDS started t o be reported later than in the USA.
I n the UK the f i r s t suspected case was identified in May 1983, but details
were not published until November 1983 (Daly & Scott, 1983). I n other
countries within Europe few cases were reported in 1983. Of particular
interest was the observation t h a t very few cases were recognized early in
West Germany, a country which imported a large amount of commercial
factor V I I I from the USA.
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IMMUNE STUDIESI N HAEMOPHILIACS

Following the appearance of clinical immune deficiency presenting with
opportunistic infections in homosexual men, studies were immediately
initiated t o characterise the immune abnormalities in patients with AIDS.
A characteristic feature was a reduction in the blood CD4 lymphocyte
numbers and decrease in CD4/CD8 ratios. Furthermore, studies in
apparently well asymptomatic homosexual men also demonstrated a
decrease in CD4 numbers and CD4/CD8 ratios.I t was uncertain as to
whether these were due t o viral infection, chronic antigen stimulation or
another aetiological factor. Although in a number i f individuals the
reduced CD4/CD8 ratio was due t o a lowered CD4 count, in some i t
resulted from an increase in CD8 cells, and in other from both. Initially i t
was considered that the CD4/CD8 ratio was the most sensitive parameter
of immune dysfunction and t h a t i t might be relevant clinically. I n
addition, other aspects of the immune system were also noted t o be
impaired. These included a reduction in lymphocyte response t o
phytohaemagglutinin and other mitogens, a reduction in natural killer eel
activity, as well was increase in immunoglobulins levels.
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With this evidence of immunological abnormalities in apparently well
homosexuals and intravenous drug abusers, asymptomatic haemophiliacs
were studied after the f i r s t three cases of haemophiliac AIDS were
reported in July 1982.

The results that emerged during 1983 and 1984 demonstrated a range of
immune disturbances similar t o those observed in other risk groups
(Weintrub e t al 1982, Ragni e t al 1983, Jones e t al 1983, Lederman e t ale
1983; Menitove e t ale 1983; Ratnoff e t ale 1983; Luban e t ale 1983;
Goldsmith e t ale 1983; Lancet Editoria, 1983; Landay e t ale 1983; Ludlam
e t ale 1983; Ceuppens e t ale 1984; Rickard e t ale 1983; deShazo e t ale
1983; Lechner e t ale 1983; Eyster e t ale 1983; Tsoukas e t ale 1983;
Gervais e t .al. 1983; Aznar e t ale 1984; Carr e t ale 1984; M o f f a t e t ale
1985; Luban e t ale 1982). A reduction in CD4 counts, CD4/CD8 ratio and
other immune abnormalities was observed in asymptomatic haemophiliacs.
These were similar t o those observed in apparently well homosexuals and
intravenous drugs abusers.

There was much speculation as t o the cause of the immune abnormalities
in haemophiliacs. The following are some of the possibilities t h a t were
considered.

Immune disturbance could have been a previously undescribed feature of
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haemophilia. Subsequent studies have not substantiated this possibility.

2)

Chronic liver disease in non haemophiliacs is associated with changes in
the immune system. Many haemophiliacs have hepatitis due to
transmission of hepatitis viruses by transfusion. The immune disturbances
observed in haemophiliacs may therefore have been due to liver disease.

3)

Blood products given f o r the treatment of haemophilia contain large
amounts of plasma proteins other than factor V I I I / I X which constitutes
less than 1% of the total protein. The other constituents include
fibrinogen, fibronectin, immunoglobulin and many additional proteins
derived from the starting plasma. The evidence f o r the immune
abnormality being due t o blood products and not a virus are:

a.

Many haemophiliacs exposed t o blood products had abnormal immunity.
Immune changes were observed in recipients of both factor V I I I / I X
concentrate as well as cryoprecipitate. Although some studies indicated
that cryoprecipitate use was associated with less immune disturbance,
this was almost certainly because patients receiving cryoprecipitate were
moderate and mild haemophiliacs who only required occasional treatment
compared with concentrate users who tended to be clinically severe
haemophiliacs requiring frequent injections.

b.
DRAFT
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treated with factor V I I I . The manufacture of these two concentrates is
quite different. Factor V I I I is much less pure and contains considerably
more extraneous protein which might be responsible f o r the greater
immune disturbance.

c.

Studies in haemophiliacs treated exclusively in 1983 by blood products
manufactured from local blood donors in AIDS f r e e areas, e.g. Scotland,
demonstrated that the patients had similar immune abnormalities
compared with patients treated with commercial concentrations
manufactured in North America.

d.

Some haemophiliacs who had received massive doses of factor V I I I
concentrate and other blood products apparently had normal immune
function.I f a putative AIDS virus was present in even a minority of
batches of factor V I I I / I X concentrate then patients in receipt of these
very large doses would have been expected t o be infected and
demonstrate the reduced CD4 cell count numbers characteristic of
individuals in other risk groups f o r AIDS.

e.

I n patients who had received factor V I I I / I X concentrate there was no
relationship between the degree of CD4 concentration or CD4/CD8 ratios
and the total annual use of the concentrate. This argued in favour of an
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"all" or nothing response t o factor V I I I / I X concentrate infusion, with
some patients being more susceptible to immune change following only
small amounts of concentrate.

I f AIDS was due t o a virus transmitted by blood products, why had so

f.

few patients with haemophilia out of many tens of thousands developed
AIDS in 1983. ( I t was not proved until later, when anti-HIV testing
became available, that the latency between infection and the development
of AIDS could be many years.)

4.

The immune changes could have been due t o a putative AIDS virus. The
evidence f o r this was :

a.

AIDS was only reported in haemophiliacs who had received blood

products.

b.

Some factor V I I I concentrate users were reported as having more
immune abnormalities than recipients of cryoprecipitate. As concentrate
is manufactured from plasma pools derived from 5-25,000 donors i t was
possible that i f a single plasma donation was infected with a putative
AIDS virus i t could contaminate the whole batch of factor V I I I derived
from the pool of source plasma.

c.

AIDS cases in haemophiliacs were only initially reported amongst patients
who had received factor V I I I / I X which had been manufactured from
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plasma collected in countries where AIDS was prevalent.

d.

Other blood products, e.g. platelets, had been implicated in the
transmission of AIDS and by implication factor V I I I / I X concentrates
might also be infectious.

e.

Amongst intravenous drug abusers i t was likely that the putative virus had
spread through blood contamination of shared needles and syringes.

f.

The clinical epidemiology of AIDS was very similar to hepatitis B virus, a
virus known to be transmitted by blood products.

Of the four principal possible causes f o r immune modulation in
haemophilias there was general agreement that i t was due, at least in
part, t o the extraneous non-factor V I I I proteins in the concentrates.
Some of the immune disturbance might in addition be due to the presence
of a putative AIDS virus in some patients.

The reason why i t was possible that both the extraneous proteins and the
putative AIDS virus gave rise t o similar immunological changes is because
the immune system only has a limited repertoire of responses when
challenged by foreign substances. The interpretation was further
complicated because either blood products directly, or secondary to
transfusion induced viral liver damage, might cause immune modification
such that individuals became more susceptible to infection when exposed
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to new viruses. From this i t followed that those individuals with the
greatest immune disturbance were more likely t o have become infected by
a putative virus which would have further damaged the immune system.

By the end of 1984 when anti-HIV testing became available i t became
clear that the immune changes in haemophiliacs were found in both antiHIV negative and positive patients. Thus the presence of immune
abnormalities did not equate with H I V infection as many anti-HIV
negative patients had profound alterations due to extraneous proteins in
the concentrates and possibly the presence of liver disease. Following
infection with HIV i t was observed during 1985-86 that the immune
system gradually declined further as patients developed AIDS.
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TREATMENT POLICY 1982 - 1984

PRIOR TO IDENTIFICAITON OF AIDS VIRUS

(a)

BACKGROUND AND OPTIONS

By mid 1983 i t was reasonable t o assume that AIDS could have been
caused by transfusion of a virus, but with only 7 cases in
haemophiliacs being reported world wide by January 1983 and 28 by
the end of the year, should treatment policies have been modified?
A t this time within Europe and North America the majority of
individuals with severe haemophilia were on home treatment with
factor V I I I / I X concentrates. Their lifestyle and quality of life had
been transformed during t h e previous 10 years by the availability of
home therapy (vide supra). Was i t then appropriate to change
therapy throughout the UK because a few haemophiliacs had
developed AIDS in the USA? Apart from these few cases of AIDS,
the only other evidence t o suggest that haemophiliacs might be
infected by an AIDS virus were the reduced CD4 counts and
CD4/CD8 ratios and other immune abnormalities. As set out above,
however, there was much evidence to demonstrate that such changes
were not related t o a putative AIDS virus.

During 1983 the argument f o r change in policy was that the putative
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AIDS virus behaved epidemiological^ identically to hepatitis B and
would therefore be spread very quickly by factor V I I I / I X
concentrates because each batch was prepared from several
hundred, to many thousand, individual plasma donations. This
argument assumed t h a t the virus was not inactivated during
processing of the plasma and would be present in a concentration
that would infect the majority of recipients. The alternative
explanation was that the putative virus was not very infectious, was
partially inactivated during preparation of the concentrates, and that
only a minority of haemophiliacs were infected and that the immune
changes in the majority of haemophiliacs were due t o transfusion of
foreign proteins.

Prior t o the Autumn of 1984 when anti-HIV testing became available
and the heat sensitivity of the virus was demonstrated, how should
Haemophilia Directors in the UK have responded to the available
knowledge? During 1983 and 1984 only two haemophiliacs amongst
5,000 haemophilias had been reported in the UK. Given the great
uncertainty about the cause of the immune changes in the
haemophiliacs, what would have been a reasonable course of action t o
adopt?

The options were to:
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a) Stop treatment of all bleeding episodes During the 1970's and
early 1980's death from haemorrhage was still the commonest cause
of death in haemophiliacs. I f all treatment had been stopped then
there would, without a doubt, have been increased mortality from
haemorrhage (Johnson e t al. 1985). Furthermore the disruption t o
patients' lives, and t o t h a t of their families, along with the pain and
misery of recurrent haemarthroses and other serious bleeds would
have made this option unacceptable to patients in 1983-84 (Ratnoff
e t al. 1985).

b)

Revert t o cryoprecipitate therapy. This would have been

theoretically possible, but both in the UK and USA plasma collection
was directed to factor V I I I / I X concentrate manufacture (because
of the high demand f o r this product)

and away from cryoprecipitate. To have reversed this policy would
have required patients t o abandon come o f f home treatment and t o
receive cryoprecipitate in hospital. This too would have led t o great
disruption t o the patient's life and experience in the USA suggests
that such a policy would not have been acceptable t o patients
(Ratnoff e t al. 1985).

Cryoprecipitate has many disadvantages f o r treating haemophiliacs.
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I t is a product of low purity resulting in a high incidence of
unpleasant and occasionally potentially fatal allergic side effects.
Storage has to be in a deep freeze at -20 °c and a f t e r thawing 10 15 individuals' donations need t o be pooled before infusion. The
factor V I I I content is very variable. For these reasons i t was
unacceptable f o r home therapy. I t was acceptable treatment f o r
clinically mild haemophiliacs because they were treated in hospital as
therapy was required infrequently and reactions were uncommon.
The only known advantage of using this product compared to factor
V I I I concentrate was f o r infrequently transfused patients, e.g. mild
haemophiliacs, because i t carried a lower risk of hepatitis. When a
patient received more than 100 - 200 donations i.e. 10 - 20 life time
infusions, non-A non-B hepatitis was likely to be transmitted.

Similarly, although cryoprecipitate may protect the population of
haemophiliacs from viral infection e.g. HBV or NANBV, the extent t o
which i t does so depends upon the prevalence of the virus in the
donor population.I n some European countries e.g. Sweden and
Belgium, cryoprecipitate had been used extensively f o r many years
prior to 1982 and in these countries prevalence of H I V infection in
haemophiliacs is low. But in other parts of the world where
cryoprecipitate has been exclusively used, a high percentage has
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become infected because the HIV was silently present in many
donors (Gjerset e t ale 1985).

Even i f a decision had been made t o revert to establishment of a
major cryoprecipitate manufacturing capacity within Blood
Transfusion Centres. This in itself would have needed immediate
substantial space and investment f o r equipment and the employment
and training of further personnel. More blood donors would have t o
have been recruited or a facility to Plasmapheresis donors would
have had to have been established.

c. Stop importation of commercially by manufactured factor V I I I
and rely on NHS factor V I I I and cryoprecipitate.

I n 1983/84approximately 60% of all treatment products in the UK were
imported (Fig. 1). This commercial concentrate could have to have
been replaced by the manufacture of cryoprecipitate by local Blood
Transfusion Centres because the Blood Products Laboratory at
Elstree was working near maximum capacity and could not have
manufactured more factor V I I I concentrate. Some of the
difficulties of increasing cryoprecipitate production are outlined
above.

The success of this option in reducing H I V infection would depend on
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the HIV prevalence amongst blood donors.I n 1983/84 i t was
appreciated that, despite presumed infection by a putative virus,
donors could still feel entirely well.I t was therefore impossible
accurately t o assess the prevalence of this possible virus in a
particular population (e.g. the H I V outbreak in the Summer of 1983
in Edinburgh was completely silent clinically and was only discovered
in 1985 when anti-HIV tests became available).

I n some parts of the world commercial factor V I I I / I X concentrates
are not used, partly t o prevent importation of foreign viruses.
Australia is one such country and i t was claimed that its
haemophiliacs were f r e e of HIV in 1983. Unfortunately i t was not
appreciated at that time t h a t a significant number of infected
homosexuals had contaminated the plasma pools from which factor
V I I I / I X was manufactured (Rickard e t ale 1983).

d)

Develop virus reduced factor V I I I / I X concentrates.

I n early 1983 there was merely epidemiological evidence that AIDS
was caused by a virus and therefore t o embark on a heat, or other
treatment, process of concentrates would have been inappropriate.
There was a real fear t h a t heated factor V I I I concentrates might
be hazardous. Heating might have destroyed a putative virus, but
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experience demonstrated t h a t i t did not prevent transmission of
hepatitis. The principal anxiety about heat treatment was that i t
might denature either factor V I I I or any of the other proteins and
cause serious, potentially fatal, reactions in the haemophiliacs.
Additionally many patients might have developed antibodies t o the
partially denatured factor V I I I which would have made further
therapy almost ineffective.

Thus the failure to prevent hepatitis transmission by heating, the
absence of an identified AIDS virus, and the potentially hazardous
results of heat treatment of factor V I I I concentrates might render
hazardous, meant that the option to heat treat all factor V I I I just
incase AIDS was caused by a heat sensitive virus was not attractive.

e.

Try t o ensure that individuals in high risk groups did not donate
blood and continue t o use factor V I I I concentrates.

A policy was adopted by the American Association of Blood Bank
Committee on Transfusion Transmitted Diseases in January 1983 and
by the Regional Transfusion Centres in England and Wales to
persuade donors in high risk groups to refrain from donating. The
NHS MSAC reiterated in January 1983 their original advice of
November 1982 that high risk donors should be excluded.

DRAFT

29

LUDLAM
30.10.90

PEN.015.0414

CAL14(140211)

(b) CONSIDERATION OF TREATMENT OPTIONSI N THE UK

Following the f i r s t case reports in July 1982 of three haemophiliacs
with AIDS, urgent and very serious consideration was given, both in
the UK and internationally, as to whether there should be a change in
treatment policy f o r haemophiliacs. I n 1982 there was speculation
that there might be a virus causing AIDS, but all the decisions about
therapy f o r haemophiliacs had t o be made in the absence of a blood
test to identify individuals exposed to the virus, which only became
available in the Autumn of 1984.I t was presumed that there was a
latent asymptomatic period between infection and the development
of AIDS, but that this could extend f o r 10 or more years was not
appreciated. Nothing was known about whether the manufacturing
process f o r factor V I I I / I X concentrates might have inactivated the
virus.I t was not until late September 1984 that a single publication
demonstrated the heat sensitivity of H I V (Levy e t al. 1984) and
supported by a further independent report (CDC, 1984).

Decisions had to be made on very limited data during 1983-84 when
the only information available related to knowledge of the immune
abnormalities in haemophiliacs, that there might be a responsible
virus and that a very tiny percentage of haemophiliacs had developed
AIDS.
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During the f i r s t quarter of 1983 there was debate in Editorials in
several leading medical journals about whether there should be any
change in therapeutic practice. An Editorial in the New England
Journal of Medicine wondered whether i t would be prudent to switch
from concentrate to cryoprecipitate (Desforges, 1983). I n the
Annals of Internal Medicine Editorial in March 1983 the author
indicated that he had reduced surgery and switched a few patients
from factor V I I I concentrate to cryoprecipitate (White & Lesesne,
1983. Both these North American Editorials in advocating a change
to cryoprecipitate were bringing American therapy more into line
with existing UK practice where i t was common practice t o give
cryoprecipitate to mild or infrequently transfused patients. Also in
March an Editorial in The Lancet considered whether the T cell
abnormalities in haemophiliacs were the submerged part of a large
viral iceberg, but i f so, the author wondered why so few
haemophiliacs in West Germany, where a large amount of American
factor V I I I concentrate was used, had ~ not developed AIDS
(Lancet Editorial 1983). The Editorial concluded there was no strong
argument f o r a change in treatment policy.

I n March 1983, as there did not appear t o be any haemophiliacs with
AIDS in Britain, the HRCD's organised a survey to t r y and identify
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A I D cases amongst British haemophiliacs.

A special meeting of the Reference Centre Directors on the 13th
May 1983, was called to consider the AIDS issue because i t became
known that a haemophiliac in the UK might have developed AIDS. A t
that time there were thought to be about 10 cases of nonhaemophilia AIDS in the UK which were mainly concentrated in
London.I t was agreed t h a t Dr. Craske would draw up a form f o r
reporting any further cases that might be diagnosed.

A t the meeting treatment recommendations were drawn up and
circulated to all Haemophilia Centres on 24th June 1983. The advice
was in line with what was current practice at many Haemophilia
Centres at the time. The advice was that f o r patients with
haemophilia A treatment should be as follows:

1.

DDAVP f o r minor lesions in patients with mild disease or von
Willebrand's disease.

2. Avoid factor V I I I concentrates in patients who had not previously
received concentrates because of the known risk of hepatitis
transmission.

3.

For children and mildly affected patients and patients not previously
exposed to commercial concentrates use NHS factor V I I I
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concentrates or cryoprecipitate.
4.

Patients who had previously received factor V I I I concentrate could
continue on such concentrates.

NHS factor I X concentrate (as there was less reason t o suspect this
product of transmitting a putative AIDS virus).

The circular stated that there was no evidence t o suggest that the
process involved in the preparation of "hepatitis reduced" factor
V I I I concentrates (Haemofil T and Factorate HT) would inactivate
any other hypothetical virus.

A t this time the NHF MASC recommended the continued use of
clotting factor concentrates f o r patients who had previously
received them to treat bleeding episodes.

I n June 1983 Dr. Craske wrote t o all HCDs indicating that a
haemophiliac in the UK may possibly have developed AIDS. Reporting
forms were distributed t o all Haemophilia Centres.

During the remainder of 1983 and 1984 the number diagnosed with
AIDS in the USA and Europe increased, but they were still only a
very small percentage of the total haemophiliac population. A t each
subsequent meeting of Haemophilia Centre Directors the topic was
discussed.
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I D E N T I F I C A T I O N OF VIRUS CAUSING AIDSI N
HAEMOPHILIACS

I n May 1983 a retrovirus was cultured by French workers from a patient
with PGL (Barre-Sinoussi.et.al. 1983) and a year later in April 1984 the
same group isolated live virus from two brothers with haemphilia B, one
having AIDS and the other being asymptomatic (Vilmer e t al. 1984). Gallo
and colleagues published results indicating culture of H I V from two AIDS
patients in May 1984 (Popovic e t al. 1984.). Other workers identified an
antibody in patients with AIDS which cross reacted with H T V L I )virus
causing T-cell leukaemia) and in February 1984 5/59 haemophiliacs were
found positive by this cross reactivity t e s t indicating that they might
have been exposed t o an H T L V I like virus (Kreiss e t al. 1984)

By mid 1984,) techniques had been developed t o detect anti-HIV
antibodies. The results of testing haemophiliacs were published in the
summer and autumn of 1984; viz July 64% of Danish positive (Ramsey e t
ale 1984). A study of haemophiliacs in London published in September
indicated t h a t 34%> of haemophiliacs were anti-HIV positive (CheingsongPopov e t ale 1984). A further study from the USA indicated that 65%> of
haemophiliacs were anti HIV positive (Kitchen e t al. 1984). Thus by the
Autumn of 1984 i t was clear t h a t many haemophiliacs had been exposed to
HIV, although i t was not clear whether the presence of specific
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antibodies reflected exposure t o H I V and the development of protective
immunity, or whether the patients were actively infected. By the end of
1984 in the USA 52 patients had developed AIDS out of a total of at
least 20,000 and in the UK only two were reported as developing AIDS
out of a total of approximately 5,000 patients.

The other major development in the Autumn of 1984 was the report in
September that a murine retrovirus was heat sensitive and that heating
of freeze dried factor V I I I at <5<9°centigrade destroyed the virus (Levy
e t al. 1984). An additional report of studies at Cutter Laboratories
demonstrated the heat sensitivity of H I V (CDC, 1984).

I n the USA the NHF MSAC issued further "Recommendations Concerning
AIDS and the Treatment of Haemophilia" on October 13th 1984. These
reiterated the previous advice of using cryoprecipitate f o r infants and
children and newly identified patients with haemophilia etc. Other
patients should receive heat treated concentrates, although i t is stated
that there was only scant evidence f o r the efficacy of heating to
inactivate HIV.

Although this advice was issued in October 1984 the transition to the
exclusive use of heat treated factor V I I I in the USA took until about
June 1985.
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TREATMENT POLICY AFTER THE IDENTIFICATION OF THE AIDS
VIRUS

Although the initial ifying a possible AIDS virus appeared in May 1983
(Barre-Sinossi e t al. 1983), i t was not until the confirmatory report of
May 1984 (Popovic e t al. 1984) extent of haemophiliacs' became
apparent. Furthermore with t h e early demonstration of the heat
sensitivity of H I V i t became possible f o r haemophilia treaters t o o f f e r
advice on treatment based on a sound scientific basis.

As stated above in the discussion on hepatitis, small amounts of dry
heated factor V I I I were available in the UK as part of an international
multi-centre trial (Hemofil T) and also f o r treating 3 patients (Factorate
HT). Both these products resulted in a high transmission rate of
hepatitis and they were therefore quickly withdrawn from further trial.
Thus although these products when used in primates were apparently
f r e e of hepatitis viruses, they still caused hepatitis in humans. Because
of this disappointing result further heat treated concentrates were not
assessed in patients although manufacturers contained research. By
December 1984 i t was clear t h a t many haemophiliacs had been exposed
t o HIV, that the virus appeared to be heat sensitive and i t was possible
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t o heat t r e a t factor V I I I . HRCD's met on December 10th 1984 t o
reconsider again the situation in the UK.

By December 1984 i t was clear that at least two batches of NHS factor
V I I I , one in England, in Scotland, had been contaminated by HIV and had
result infection of patients. A t that time i t appeared that the risk of an
anti-HIV positive individual developing AIDS was approximately 1%. The
presence of cleaned from the body by the immune system, as is the case
f o r most viral infections, or whether patients might harbour the virus.
From a few anti-HIV positive patients i t had been possible t o isolate live
virus, but how common this was remained unknown f o r some time. I t was
therefore agreed that any haemophiliac who was anti-HIV positive
should be considered potentially infected and infectious.

I t was agreed a f t e r considerable discussion at the HRCD's that heat
treated concentrate should be used in preference to non-heated factor
V I I I concentrates. The ideal product would have been an NHS heat
treated concentrate and there was considerable discussion as to
whether i t was better t o use heat treated commercial in preference to
non-heated NHS concentrate. The problem of funding the conversion to
a much more expensive heat treated commercial product was also
considered. The legal aspects of changing t o an unlicensed heat treated
product were also reviewed. I t was known that commercial manufactures
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were seeking CSM license variations.

The Blood Products Laboratory at Elstree, was to have some NHS factor
V I I I available in the Spring of 1985, but production of the new heat
treated factor V I I I concentrate 8Y would not be available until the
Autumn. When considering which product t o use i t had t o be borne in
mind that there were other risks than HIV associated with commercial
concentrate, e.g. hepatitis.

An advisory document dated 14th December 1984 was drawn up and
circularised to all Haemophilia Centres in the UK.I t recommended that
patients with haemophilia A should be treated as follows:

1.

New patients, children and patients not previously treated with
concentrate should received cryoprecipitate or heat treated NHS factor
V I I I concentrate or cryoprecipitate.

2.

Patients with severe or moderate haemophilia previously treated with
concentrate should receive heat treated NHS or commercial
concentrate.

3.

DDAVP should be considered f o r treating patients with mild haemophilia
A or VWD.

For patients with haemophilia B treatment should be as follows:
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1.

Patients with mild disease should receive fresh frozen plasma or NHS
factor I X concentrate.

2.

New patients and those not previously treated with concentrates should
receive fresh frozen plasma (and NHS factor I X concentrate only i f
essential).

3.

Patients with severe or moderate deficiency previously exposed to NHS
factor I X concentrate should continue t o receive this product.

The document stated that there was uncertainty as t o whether heated
US factor V I I I was safer than non-heated NHS and that some directors
might wish t o continue using non-heated NHS material until heat treated
NHS factor V I I I was available. Advice was given about trying to obtain
additional funds and directors were invited t o let the Chairman or
Secretary of the HeDs know i f there were difficulties.

I t was recommended that all patients should be anti-HIV tested
although i t was acknowledged t h a t testing facilities were not generally
available and additional DHSS resources were urgently needed.

Despite the general recommendation to use heat treated factor V I I I
concentrates there was considerable hesitation in the minds of some
Haemophilia Directors that t h e heating process might denature proteins,
including factor V I I I . This could result in potentially serious immune
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reactions when given t o haemophiliacs (vide supra). The other real
anxiety was that denatured proteins might stimulate the immune system
of the recipient resulting in increased susceptibility t o infection or
enhanced replication of the virus i f the individual was already infected
(Bird e t al. 1985). The decision therefore t o use heat treated
concentrates was finely balanced and was taken in the light of the
limited knowledge available.

During the early part of 1985 i t became clear that there were no
immediately obvious severe side effects of using heated concentrates
and the balance of opinion swung unambiguously towards the use of
heated concentrates.

The f i r s t clinical evidence t h a t a dry/heated factor V I I I concentrate
had a reduced risk of H I V transmission was published in February 1985.
No sero conversions in 18 patients treated with Haemophil T were
observed (Rouzioux e t al. 1985). Also published in the same month was a
small study from London indicating that 9 of 15 haemophiliacs treated
with unheated commercial factor V I I I were anti-HIV positive whereas
13 patients who received only unheated NHS produced products were all
anti-HIV negative

(Machin e t al. 1985). These findings were very similar t o a study
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reported from Glasgow again demonstrating the relative safety of
unheated NHS, compared to unheated commercial concentrates (Madhok
e t al. 1985).

A t the end of 1984 and beginning of 1985 several studies reported that
smaller users of factor V I I I concentrate were at lower risk of being
anti-HIV positive. Several reports also indicated that patients treated
with cryoprecipitate were at much lower risk of becoming anti-HIV
positive (Koerper e t al. 1985; Machin e t al. 1985). This in part may be due
t o cryoprecipitate being given relatively infrequently to mild or moderate
haemophiliacs who had fewer bleeds than individuals with severe
haemophilia who were treated with concentrate. A study published in
1986 from Seattle where all patients had been treated predominantly
with cryoprecipitate demonstrated a high anti-HIV prevalence (Gjerset
e t al. 1985). Thus i t was demonstrated that the chance of becoming
infected with HIV was related to the prevalence of H I V in the donor
population and frequency of transfusion.

I n response t o the Recommendations sent by Haemophilia Reference
Centre Directors in December 1984, many treaters in the UK changed to
using heat treated concentrates. I n England and Wales this was initially
commercial concentrate, as t h e only material available, but in the Spring
a small amount of heat treated NHS material was released by the Blood
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Products Laboratory. From late 1984 onwards there were reasonable
supplies of commercial heat treated concentrate available from several
manufactures. Initially this was issued on a named patient basis, as
Profilate HT and Haemophil T did not receive CSM licenses until
February 1985 and Factorate in March.

I n February 1985 i t was reported that a UK patient with haemophilia B
treated exclusively with NHS factor I X concentrate had become antiH I V positive. As a result some Haemophilia Directors opted t o treat
patients with commercial heat treated factor I X concentrate instead of
unheated NHS material.

The transition towards use of heat treated concentrate in the UK was
monitored in April by a survey conducted by Professor Bloom the USA
and UK. Thus by mid 1983 when major changes in therapeutic practice
were being considered many of the patients had already been infected
by HIV.

During the period 1985-88 viral safety studies were reported on further
concentrates viral inactivated by heat either in the dry, or wet state or
vapour treated. The studies assessed transmission of HBV, NANBV and
HIV. Transmission of HBV was observed in one study but i t was not
possible in many others because the patients had received prior
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immunisation with hepatitis B vaccine. The NANBV was harder t o
inactivate and initial studies at temperatures up to 68°C in the dry state
failed t o prevent transmission as did a heptane slurry technique. The use
of either higher temperatures (80°C) in the dry state, pasteurisation at
60°C in solution or treatment with solvent and detergent effectively
prevented NANBV transmission.

H I V transmission has been reported from dry 60°C heated concentrate.
Other individual reports of H I V infection from concentrates heated
below 80°C from both anti-HIV screened and unscreened blood have led
t o the abandonment of the lower temperature dry heat treatment
regimes.

There is now substantial evidence that factor V I I I / I X concentrates
prepared from anti-HIV screened plasma and heat treated wither at
80°C in the dry, 60°C in the wet, or in the presence of solvent and
detergent have a negligible chance of transmitting H I V and NANBH.
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Factor V I I I concentrate use in UK 1969-1986
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