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It is fifteen months 
since I was invited by the 

Directors to become 

Chairman of the newly 
formed Hepatitis Working 

Party. During this time we have 

laid the foundations 
of what I hope will 

be a significant 
contribution to our 

knowledge of 
transfusion hepatitis in 

British haemophiliacs and 
its sequelae. 

The Working Party 
at present consists of 

the following persons : -

Myself as Chairman 

Miss R. Spooner 

Dircctc=, " i= -. nsc-crhilia Centre. 

Dr. Howard Davies, "'" 

Dr. Drummond Ellis, 
repres ing the loo rodu s Laboratory, 

Lister 

Institute, Elstree. 

Dr. Joan Trowel , 
Lecturer in Medicine, The 

Radcliffe Infirma y, Oxford. 

We have held th ee 
meetings of the Working 

Party and at prese t 
aim to 

meet 2 - 3 times a 
ar. 

FINANCE

It becam apparent soon after the 
Working Party was formed 

that the ailable 

money from the h 
atitis fund started by Dr. 

Biggs, would be 
exhausted y Aupust. 

1978. There re, an application 
for a Research 

Grant was made to the D.H. .S. 

April of his year to provide 
financial support for the 

Surveillance o;ramme 

for hepatitis at the 
Oxford Haemophilia 

Centre, and for a pilot 
pr ect to 

investigate the incid nee of 
chronic liver disease in 

patients trea ed with 
Iiemofil 

l as now been given to this project which wil last forin 1974-5. APProva 
ointed 

three years, and a Rese ow, Dr. Susanta Ghosh, ha been app

to ruh the clinical 
side of the pr 'ect. 

HEPATITIS SURVEILLANCE 

Since our.original 
work on hepatitis 

associated with Hemofil and 
Kryobulin, 

we have carried out 
a review of cases of 

hepatitis reported as 
part of the 

collaborative study since 1974. 
The aim of this is 

to try and assess 
the change 

in prevelance of 
hepatitis since the 

introduction of Nemofil. 
Unfortunately, 

it will not be possible 
to compare the 

incidence before and after 
the 

introduction of Nemofil, as the 
different criteria used for 

the coiic i- - — ' 

IC 
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data before and after 1974 do not 
allow a direct comparison. Table 1 shows 

the reports of jaundice for the years 
1972 to 1976 related to the total 

number of patients treated in any year. 
Apart from the increase in the cases 

associated with the introduction of commercial 
concentrates, the incidence 

of jaundice has remained fairly 
constant since 1974. 

We should have revised figures for the 
incidence of hepatitis between 1974 

and 1977 in time for the annual meeting 
of the'U.K. Haemophilia Centre Directors' 

in November. Table 2 shows a provisional analysis of the 
relation of different 

types of hepatitis to the implica 
brands of concentrate. We cannot make 

any deductions as to the rel tive 
incid between ifferent products without 

details of the number tients treated, but it can ha cc hat approximately 

one half of the c ses reported have 
been associated with Hemofi , mostly due to 

the highly cont nated batches in use in 1974-5. Out of a tot 1 of 207 overt 

episodes of he itis, 135 (65.2%) were non-B and 72 (34.8%) 
hepatitis 

EVIDENCE FAVOUR OF THE EXISTENCE OF 2 TYPES OF NON-B 
HEPATITIS 

a) ultiple Attacks of Hepatitis 

0 e interesting observation is the 
number of patients wh have had 

multipl attacks of hepatitis. Nineteen patients have so far been id tified: 

(table • Brand 'L' is Hemofil and Brand 'H' is 
Kryobulin. 

Eighteen patients had two attacks of hepatitis; 
six en of these had 

non-B hepatitis a'd hepatitis B. Two other patients who were own to be 

anti-HBs positive had two attacks of non-B 
hepatitis; the firs patients 

contracted non-B hep sociated with Hemofil fo loved by Kryobulin 
associated 

•non-B hepatitis one year later Th secon pati had NHS factor VIII 

associated non-B hepatitis in 1973 followed by 
Hemofil associated non-B hepatitis 

in 1974. One patient had 3 attacks of hepatitis; - non-B 
followed by 

• hepatitis B due to Hemofil followed by non
-B hepatitis associated with 

Kryobulin 

one year later. There was no consistent orderin the 
successive attacks of 

hepatitis, supporting the view that these 
were distinct infective agents. 
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Sera from six of these patients have sn 
far been tested for hepatitis 

A antibody (HAVAB) by a 
commercial solid phase radioimmunoassay test 

which has 

recently become available. Four of these patients, who contracted 
non-B 

hepatitis followed by hepatitis B, were 
negative by this test in specimens 

taken after their attack of non-B 
hepatitis. A fifth patient was positive for 

HAVAB in a serum specimen taken before 
the onset of his non-B hepatitis. The 

sixth patient, who was one of the 
patients who contracted 2 attacks of 

non-B hepatitis, seroconverted 
from negative to positive for HAVAB between 

his first and second attacks of 
non-B hepatitis. Presumably he had a subclinical 

illness due to Hepatitis A v us. 

Non-B hepatitis sociated with transfusion of factor VIII is 

therefore another xample of "non-A, non-B hepatitis". 

b) Hemofi associated non-B hepatitis 

Evid e that non-B hepatitis associated 
with Hemofil is pre minantly 

due to an a ent of one serotype is 
shown in table 4. This shows that 52 o the 

first 55 c es observed were associated with the 
first transfusion of H ofil 

that each pat ent received. The 52 cases had incubation periods 
o between 8 

and 67 d s, with a mean of 29 days, 
computed from the incubation per dF of 

35 case where patients received only one 
batch of Hemofil during the ncuhation 

period. ose of the other 3 cases were 
greater than 80 days w 'ch is three 

standard deviatio s above the mean of 
29 days. Since these 5 ases of hepatitis 

received more than one batch of 
Hemofil during the incubation p riod, 

they 

can be thought of es where transfusions of ore than one batch was 

'necessary before these patient coot cte epatiti The alternative possibility 

that these patients had a 
coincidental attack of hepatitis A has 

been excluded 

in two out'of three cases by 
testing sera from these patients for 

HAVAB. 

Table 4 shows the cases associated 
with different batches of 

Ilemofil 

in the approximate order in which 
batches came into use in British 

Haemophilia 
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Centres in 1974-6 according to whether they were associated with a transfusion 

of the first (columns 2 and 3) or subsequent (columns 4 and 5) batch of Hemofil 

that a patient received. In patients receiving a first transfusion of Hemofil, 

a total of 417 patient exposures in 11 infected batches (excluding batch P) 

produced 52 cases of hepatitis. In patients who had previously received a 

transfusion of Hemofil a total of 497 patient exposures in 10 infected batches 

produced 3 cases of hepatitis. Therefore, 37.9 first patient exposures per 

batch produced 4.72 cases per batch, whereas 49.7 second or subsequent patient 

exposures per batch produced 0.3 es hepat er batch used. Thus 

one case of hepatitis occurre every 8.0 first patient atch exposures compared 

with one case every . patient batch exposures in second or si sequent 

batches of Hemofil patient received. Therefore, a patient was 0.3 times 

less likely to cont act overt hepatitis if he had previously recei transfusion 

of a batch of H ofil known to have been associated with other cases of no -B 

hepatitis. This may possibly be due to a subclinical infection acquired fter 

a previous tr sfusion, and is consistent with the view that all case of. Hemofil 

associated no hepatitis occurring after first transfusions in this rvey were 

due to an infective agent of the same serotype. All the Hemofil associ ted 

non-B case which occurred in patients who experienced multiple att s of 

hepatitis oc fter the first transfusion of Hemofil that th se patients 

received. 

These res its suggest that the non-B hepatiti ated with 

Kryobulin may be of a different serotypef m that assn ated with Hemofil, 

and possibly that the NHS factor non-B ca re also distinct from the 

Hemofil cases. There may therefore be 2 types of non-B factor VIII associated 

hepatitis, i.e. 3 viruses involved, including hepatitis B virus. A crucual 

question yet to be answered is the relative role of each of these agents as a 

cause of chronic liver disease in haemophiliacs. 
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c) Incubation periods 

Table 5 shows the incubation periods of non-B hepatitis associated 

with different products in cases where the affected batch is known with reasonable 

certainty. There is no significant difference in incubation periods between 

Ilemofil associated hepatitis and other products including Kryobulin, suggesting 

that the 2 types of non-A, non-B hepatitis associated with factor VIII cannot 

be distinquished by means of differences in their incubation periods. lihether 

the long incubation period hepatitis described.by Prince et al (1974) is also 

associated with factor VIII therapy~es ins to be -soon. Further studies 

over the next 3 years may enab a us to clam• the num r of agents involved. 

CHRONIC HEPATITIS 

A follow up of Hemofil associated non-B hepatitis and hepati is B has 

started at the Oxfo Haemophilia Centre, and it is intended to fo low up as 

many cases as pos le. It is also intended to compare patients who rece ved 

Hemofil with atched controls using clinical evaluation and laboratory inve tigation 

for chronic 1 ver disease. This is part of the project financed by t II.D.S_S. 

In the la few months, we have received reports of patients in everal 

Haemophili entres who are thought to have evidence of chronic liver dis use. 

It is impo ant to collect as much information as possible about thes patients 

and,therefor we will submit to the Haemophilia Centre Directors' Meeting 

a draft protocol for the collection of information about the inci-d ace of chronic 

liver disease in British haemophiliacs. The question of liver 'opsy in the 

investigation of liver n haemophiliacs is contr ersial at the moment, 

and-each Director must make up hi own ind as o w or it is justified as a 

help in the clinical management of each individual patient. 

We are it present analysing the results of the prospective study undertaken 

in 1975-6 and the results should be available shortly. 

I have recently visited the Department of Medicine at the University of 

North Carolina at Chapel Hill during a visit to the U.S.A., and had the 
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opportunity to discuss the problem with Dr. Roberts and his colleagues. 

They have carried out almost. 100 liver biopsies on patients with chronically 

elevated serum transaminases in a collaborative survey, and nearly 50'0 of 

these have histological changes compatible with cirrhosis , chronic active 

or chronic persistent hepatitis. These patients have had up to ten years of 

treatment with freeze dried factor VIII concentrates of different brands. There 

is controversy as to whether these changes are the sequel to acute virus 

hepatitis, or are due to some other cause, but Dr. Roberts and many other 

physicians are of the opinion the 'rus hepatitis is the main factor. The 

elucidation of this problem therefore, ains th most urgent one from the 

patient's point of view. 

INFECTIONS 

a) Scree4ing tests for FIB 

Fu er studies have been carried out over the past year wit batches 

of factor VIII suspected of being contaminated with hepatitis B virus in 

collahorat on with Dr. D.S. Dane of the Virus Laboratory, The Midd ex Hospital. 

London. S cc 1075, all hatches of concentrate known to be associated with cases 

of acu hepatitis B have been negative for IIBSA- by radioimmunoassay However, 

despite improved ddnor screening in the U.S.A., cases of overt p4itie 6 

still occ associated with every brand of large pool factor VIII, including 

NHS factor VIII. i 

It is vident, therefore, that screening t IB5Ag are not 

sensitive enough to a ect a 1 donor plasma infected ith hepatitis B virus, even 

when the concentrate is prepay m donut_ n' plasma from volunteer donors. 

Even though the number of infected batches has declined, severe haemophiliacs 

receive so much concentrate that there is still a high chance of exposure to 

hepatitis B virus. This is reflected in the fact that just tinder one third 

of the overt cases of hepatitis which are reported are due to hepatitis B. 

Efforts are being made to increase the sensitivity of screening tests, 

but it seems unlikely that this will significantly reduce the incidence of 
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hepatitis B from the present .level. 

b) Hepatitis B Vaccines 

Work by at least 4 different groups of workers in the 
U.S.A. 

has been undertaken to prepare a vaccine for 
hepatitis B in the past three 

years. One vaccine, consisting of a preparation of formalin 
treated hepatitis B 

surface antigen, prepared from plasma from carriers 
of HBAg with normal 

liver function tests, is at present undergoing 
human trials in the U.S.A. Should 

these prove successful, I think we should 
consider whether haemophiliacs would 

benefit from such a vacci Other o who mi ht benefit would be medical 

and other staff at Haemo ilia Centres and the hous contacts of haemophiliac 

particularly th se administering treatment to patients. 

c) Non A, non-B lie atitis 

In ulation experiments in chimpanzees in the U.S.A., have 
produced 

hepatic like disease in animals inoculated with plasma from 
cases of acute 

hepatiti and patients thought to be carriers of non-A, 
non-B hepat' is. One 

report des ribes the production of non-B 
hepatitis in chimpanzee after the 

intrav ous injection of factor VIII concentrate. The incubation eriods in the 

chimp zees are similar to those of liemofil 
associated hepatitis i haemophiliacs 

In two instances, material from the first 
animal passage has reduced hepatitis 

on inoculation nto a second set of animals. 

Duri g my visit to the U.S.A., I visited the Hepa 
itis Laboratory 

at the Bureau of , Bethesda, Near h'ashingt n. As a result of 

.this we intend to undertake ome lab ative w c which will involve attempts 

to reproduce non-A, non-B hepatitis in 
chimpanzees by transfusion of suspect 

batches di factor VIII identified in surveys 
in the U.K. 

d) Household contacts of laemophiliacs 

As part of the follow up of the chronic sequelac 
of hepatitis at the 

Oxford Haemophilia Centre, we hope to obtain 
evidence of the incidence of jaundi 

and antibodies to hepatitis A and B viruses in 
the household contacts of 

haemophiliacs. A recent case shows that the camilies or naemopniiiacs 
;rave 
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an increased risk of contracting hepatitis, which can have unforseen 

consequencies:-

The mother of a haemophiliac developed acute hepatitis B two 

months after pricking herself while administering factor VIII to her son, 

who has remained symptomless. One month before becoming ill, the mother 

donated a -pint of blood at a regular blood donor session. This has since 

been used to transfuse a patient. We do not yet know whether the patient 

will develop acute hepatitis B. The son has since been found to be an 

e-antigen positive carrier of llB5Ag. It is obviously important to exclude 

the household contacts of haemo sacs rout be od donors, as in addition 

they could also transmit non- non-B hepatitis in this way. 

e) Future Re rch 

As part f the programme to identify the agents associated with 

factor VIII associa ed non-A, non-B hepatitis, we are interested i ning 

specimens of f es and urine, together with pre-illness, acute and conval cent 

sera from su pect cases of acute hepatitis. The faeces and urine should 

collected as rly as possible after the onset of symptoms. Anybody nterested 

should get in ouch with me at the Public Health Laboratory, Withingto Hospital, 

lfancheste M20 SLR, tel: 061-445iGRo_. ? 

As a r~au1t-aC the first year's work of the Hepatitis Worki g Party the 

problem of hepatitis from the point of view of the haemophiliac is more clearly 

defined, but there r ains much work to be done to devis o s to prevent 

the threat of chronic liver dis a cloud the undoub d benefits that large 

pool concentrates have brought. 

We would•a.ike'to thank all the staff of Haemophilia Centres for their 

devoted filling in of returns and replies to our letters. The next few 

years, I hope, will see some benefit to the patient in the form of a 
reduced 

risk of hepatitis associated with factor VIII therapy. 

J. Craske, 
Public Health Laboratory, 

Manchester, M20 SLR 
Aucust, 20th, L978 
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