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A large proportion of haemophiliacs receiving frequent
treatyent with factor cemcentrates have chyonig
abnormalities of plasma liver function testsis2. In our

s

own practice, the prevalence of abnormalities on random
testing is now greater than 90%, with infants and children
being affected as commonly &s oldeyr pati@nt55° Histological
studies of liver biopsy samples at several Lentres,
including our own, have shown a spectrum of abnormalities
which include chronic active hepatitis {CAB), chronic
persistent hepatitis {(CPH}, and cirrhosis .5, . Because
the natural history of liver disease in hezemophiliacs

is unknown, the prognostic significance of liver function
test and histopathological abnormalities is uncertain, T1f
analogous to similar abnormalities in non-haemophiliscs,
the problem is & serious one. The possibility exists that
the 1ife expectancy of children with haemophilia, having
progressively improved over the last 30 years, will start
to diminish in the late 18807s.

1t is widely believed that ome important pathogenic factor
in the liver disease of haemophiliacs is the transmission
by factor concentrate infusions of the infectivg ggents
: &
b4 3=

responsible for mon-A, non-B (NANE) hepatitis’ Factor
concentrates are prepared from plasma pools nsuplly cbiained
from many thousands of donors. In patients receiving treat-
ment with these concentrates for the first time - in the
case of severely-affected haewophilizcs this will usvally
be within a few months of birth - it is our experience

that the incidence of post-infusion acute NANB hepatitis
appreoaches 100%. It seems clear that the majority of
concentrates must be contaminated with at least one agent.
although the acute illness may be mild, it is of concern
fhat there is @ high visk of chronicity - none of ten
patients we followed prospectively after a first infusion
of concentrate had normal liver functiom tests after 6

sonths®.  The visk of NANB infection may not be cenfined

to the patients themselves, Many haemophiliacs are TOw
treated at howe, and their wives, c¢hildren and other house-
hold contacts may be at risk through sexual contact or
accidental inoculation of infected blood.

WITN0644062_0002



o

Recrmsee the antigenic characteristics of WANRB
: wsve pot been adequately elucidated,
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P ffusion ¢
oy sepreducible Lo be
: ‘e esteblished a radio-

ipsmuncassay . (RTA) which appears 10 be specific for one
type of NAKB hepatitis xhich is commonly associated
with infusion of fsctor Vill concentratesit, The
prevalence of the antigen detect thi i
normal blood domors is about 3%
aysilable for application to th
infection in haemophiliacs, and
major part of this grant proposeé

Very recently, we hal

ced by
s
e study ©
S
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Since biochemical liver function tests do not correlate

well with histopsthology, accurate dizgnosis of chronic
1iver disease is dependent on liver biopsy. This procedure
pay Carry @n increased risk in haemophiliacs, and is only
performed where there ave the strongest clinical indications,
There is a need for nmon-invasive techniques of azssessment
which may be performed serially. ¥e wish To carry out an
evaluation of the usefulness of two possible techniques.
These are (a) assay of serum procollagen 111 peptide (PC III}
and (b) quantitative ultrasound scenning. Serum levels of
PC 111, & clesvage product pf pmewly synthesized collagen,
are raised in patients with hepatitis B virus-induced
chronic active and chronic lobulay hepatitis (CAH and CLH}
which are progressive lesions leading to development of
ciyrhosis, and are normal in patients with CPH. Preliminary
ohservations supgest that this assay may also be useful im
differentiating chronic RNANE virus-induced CAH and CLH from
CPH and may indicate whether 1esions continue as CAH or
ameliorate with the passage of time. 1f PC ITI levels stay
kigh, this may indicate that progression to cirrhosis with

12
»

svs resvltant complications is likely. Although conventional
sltresound scarming is useful in the assessment of gross )
changes of advanced liver disease, it is not capable of
sufficient resolution to replace biopsy. Our preliminary
experience with a newly-developed technigue of quantitative
spanning (carried out in collahoration with colleagues at
the Royal Marsden Hospital) shows sufficient promise 10
instify more extensive studies of the value of the procedure
in assessing structural damage within the liver.

While little is yet known about natural histories of NANB
infection and Yiver disease in haemophiliacs, the very
high incidence of acute hepatitis after a first exposure 1o
factor concentrates is a watter of considerable climical

CONCRT .
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Treatment
discase s & nore nni ficult
patients with potentially
CAH who have shown a progre JG"QILDH in their
clinical state have been t sterpids on an
empirical hasis., Detailed btudzeq of the effects of these

agents need to be carried out uwsing the newer teeh gue&
of assessment described above., If preliminary xc<u§ s are

hrendie liver
al of our
jons such as

y«n
1‘&

encouraging, a prospective controlled trial will be established.

GBIECTIVES

To use a newly-developed radioimmuncassay for immunolegical
markers of non~-A, non-B hepatitis to study (a) the natural
history of acute and chronic NAKB bepatitis in haemophiliacs;
{b} the sntigen/antibody content of different preparstions
of clotting factor concentrates; {¢) the transmissability

of NANB infection to household contacts of haemophiliacs*

{d) the antigen/antibody content of different preparations
of pooled immunoglobulin,

Te evaluate (a) serum procollagen peptide 111 assay and (b}

quantitative vltrasound scanning as predictors of natural

history and hepatic histopathology in haemophiliacs with
chronic liver disease,

{a} To make a ﬁCTallCd evaluation of patients treated
with pooled iwmmuneglobulin to prevent post-concentrate
hepatitis., I1f appropriate, to establish a collaborative
multi-~centre trial to wmore fully assess eff 5(3&1 Cy.

(b} To make a detailed evaluation of the response 1o
steroid. therapy in patients with severe chronic 1ivar
disease, 1f appropriate, to establish a wulti-centre
controlled trial to assess the possible benefits of
steroid therapy.

METHODS OF PROCEDURE

{a) RIA for NANB antigen or antibody. This is a solid
nhase anjleh assay in which the lst layer antibody and
the 1'% jzbelled second layer antibody, are gamma globulin
fractions from patients with convalescent NANB hepatitis.
The antigen detected by this assay is present 5n acute

NANB hepatitis but not in acute type A and B hepatitis,
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blood products given, and sequential .
biochemical and imsunologieal tests, is available for

a period of several years in most patients, and a lifetime

in many. Patients recognized to have chronic abnermalities

of liver function tests are reviewed in combined 'Haemophilia-
Hepatitis® clinics, where yearly barium swallow and ultrasound

examinations are carried out to assess possible grogressian
fo cirrhosis and portal hypertension., Patients currently

under our caye have a wide spectrum of hepatic abnormality,
and probably represent all stages of the esvolution of
haepophilic liver disease. A large bank of stored sera

js maintained, To facilitate storage and analysis of

data, a microcomputer-based vecord system 1s currently
being developed.

(d) Studies utilising the mewly-developed RIA for
immunclogical markers of NANE hepatitis

The assay will be applied to sequential blood samples
obtained from patients with acute and chronic NANB
hepatitis, in zn attempt to define the patural histories
of these diseases, determine how long antigenzemia
persists, and the frequency and timing of seroconversion.
Correlations will be made with the types and quantities
of infused blood, blood products, biochemical abnormalities,
the clinical state of the patients, and (where aveilable}
histopathelogical appearances of liver biopsy specimens.
pifferent concentrates of factors VIIT and IX will he
examined for antigen/antibody content, and the results
correlated with the findings in patients who are treated
with these concentrates. The effects of procedures designed
ra render concentrates non-infective may also be examined.
Samples obtained in a pilot study of household contacts of
haemophiliacs will be tested to investigate the hypothesis
that sub-clinical transmission of NANB hepatitis may occul.

Preparations of normal pooled immpmoglobulin will be

examined for antigen/antibody content in an attempt to
predict the likely efficacy of these preparations in the
prevention of factor concentrate-transmitted disease. An
sesessment will also be made of the ability of immunoglobulin
to neutralize the antigenic content of factor concentrates in

Vitro,

Hy

(e} Procopllagen peptide 111 assays and quantitative ultrasound
scanning
Eorial PC TIT Assaye and scanning will be carried out in

-patients recognized to have chronie liver disease.
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“TéjUd ients who

have been treated vit% pooled | These are
patients who had never previ fusl» Vﬁcelved Tr»@rueﬁt with
factor concentrates. 1If this evaluation sugpests that
immunoglobulin is capable of favourably modjf\»nﬂ the

course of post-transfusion hepatitis, a formalized nulti-
centre trial will be established, patients will be allocated

to treatment with either concentrate alone, or concentrate

with immunoglebulin., In the latter case, lwmwunoglebulin
obtained from a Conmercial source will either be given intra-
venous ly immedistely before the concentrate infusion, or
pre-mixed with concentrate. Serial blood samples will be
ohtained for 9 months after the concentrate infusion. In
addition to the currently available conventional liver function
tests, NANE serology and PC I1T levels will also be examined

to moTe fully document the effects of immunoglobulin. It will
probably be sufficient to assess response in 10 patients

{5 immunoglchulin-treated and 5 contyels) in the first instance.

("‘\

g) Response to steroids in chronic liver disease

A detailed analysis of response, using all the techniques and
sssays described in the preceding sections, will be made in
patients whe are treated with steroids. If the results of this
analysis suggest benefit, a multi-centre trial will be established.

FURTHER WORK EXPECTED

The proposed investigation is expected to result in significant
ipprovements in the management of patients with conwenital

coagulation di%ordcrs and merbers of their fawmilies. Application
of the NANB assay to blood donor selection and wmethods of

plasma product plcparation should allow developrent of safer
and more effective therapeutic materials. The availability of
non-invasive methods of assessment of liver damage will allow
methods of prevention and treatment to be more adequately
evaluated.

REASCNS FOR SUPPORT REQUESTED

The work which has lead te the develepment of a RIA for

NANR antigen/antibody was supported by the Medical Research
Council. This work now having been successfully concluded, we
wish to apply the assay in the ways described in this application.
Ye have no other financial support.

The medical registrar will be invelved in the day-to-day

supervision of patients included in the clinical studies, and in
the collection and analysis of clinical and Yaberatery data.
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The MLSO will carry out RIAs for
antibody and for procollagen popt!
separate and stove serum spocinen

o <pnier Y RNV SO | . e L
Consumalile ox inchude the costs of

ETHICAL CONSIDERATIONS

Jith the exception of the two possible multi-centre
clinical trials of immunoglobulin and steroids, the
proposed studies are regarded as components of routine
patient management and surveillance. Ko application to
our ethical practices committee has therefore been wade.,
All patients are fully informed of the mature and the
reasons for investigations.

1t is not yet known whether there will be sufficient
justification to proceed to the proposed multi-centre
clinical trials. Application for ethical comnittee
approval will be made when the need for this hecomes
apparent. .
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