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Title A PROSPECTIVE STUODY OF BEPATICIS I3 ¥ PAILIACS FIRST TREATED WITH

~ Lie

FACTOR VIII OR IX CONCERTRATE. 7

purpose of Proposed Investigation .

The Hzemophilia Surveillence Programme in the UK (1) has shown that the ==

group of patients with the highest risk of contracting factoT VIIY or IX

associated hepatitis ere those transfused with freeze drizq conceatrate for

the first time. Most mild baemophiliacs (factor VIIIc,2%) normelly require

few transfusions, mainly of cryoprecipitate only. Since the risk of progression

to chronic liver disease following acute non-4, non-B, hepatitis after

transfusion is 20-40% (2}, it is importent that an accurate estimste is made

of the incidence of symptomatic and asymptomatic hepatitis efter first

trensfusions of concenirate in this group. This is particularly relevant when

assessing the risk of chronic sequelme after trensfusion of factor VIIIl inm

patients with mild coagulation defecis for whom this treatment is not usually

essential,. when compared with %the benefits of the treatment for which the

concentrate wes administered. The Hagemophilia Surveillence Programme hes only

assessed the risk of symptomatic hepatitis, ond the incidence of symptomless

hepatitis can only be obtained by means of & prospective survey. : {
Preliminary work at the Oxford Reemophilia Centre in 28 patients who ;

were studied prospectively gnd were followed up for § months after a treatment

episode requiring cove ~43th ITactor V &= IX concentrate, has shown +het all

9 patients who had ngt previousliy » eived chncentrate conctracted non-i; non-B,

hepatitis. Seven of hese.had each received atween 1440 and 27,004 factor VIII

mmits es one batch ¢f Naiional Eealth cervice NES) fagtor VIII concentrate

perpared {roar’p ashe Obtained from UK volunteer blood admors3). The abtack ratc:
in patients: who had received past transfusions of concen rate was 35%. The -pocl
size of -edch batth-of-fagtor VIII used varied between 1415 and . 2506 plasuza’
donationsJOther information suggesis that = similar attadk rate occurs aef ter
first tredtment with:icommercial facior concentrate manufactured in ihe T.S. 4.

(U5 commezcial factorsVIIL) This study suggests that there is™mo difference

betweer NES and TS commergial factor YIII with regaTd to the risk of contracting
treg€fusion hepatitisiTazil - . S . '
The purpese of-this investigation 1s to continue these cbsgrvations to
accurate information regerding the relativel risk of hepe¥< tis associated
different bramds, of -faotor VIII and IX concentrate; o g¥eluate the risk,
chvonic sequélaes; .end-to obiain specimens suiteble for etgempts to devise .
ests for mon-A non-B, hepetitis merkers. : N S
" Since there arelgs yet no confirmed laboratory tests evailable for non-4;

on-B, hepatitis, the only sure way of assessing the risk of 1Ty nsfusion
epatitis associated %ith pew bremds of concentrate where atterpts bave been
de to insctivate hepatitis viruses bty heat, ultre-violet Yight and ~propio- -
1actone or other methods,: fs-by-the' use of .chimpanzee jng€ulationn ;7=
iments, or tTiels ofeach product compered with ari \mtréated product im .
a group subjects where “the’ susceptibility. ¥o hepatitis i ‘mown to be bignt4).
¥e heve deponstirated such-a group in the patients with m 11d coagulation defects’
glready stidied at Oxford.: R : . R
" studies might.include;- /i S
(a) THials of ‘faotor VIII or IX conceuntTste where attempts have been m=de
to inactivate DEpatibag.vyiruses by pasteurisation and otuer methods.. " '
(v) The value of {mmunog eHuNn in the P ~vention of nom-Aj-.non-B,.
hepatitis due to concendngtes A prepes atiorr Tor intravenous use will be
availsble in sbout six{monthe time from the Hlood Products LeborataTy of ‘the
Nationel Flood Transfusion service(5). : - : -
(¢} The value- of “factor VIII prepered from plasma donations obtained from

blood donors specia;ly‘:@pitored for evidence of acute oT .chronic 1iver disease.
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5} Background to the Project

This project was ubmitted to the DHSS Small Grafts Committee in

Jenuary 1981. The committee suggesied thet a multi-centre: study should b&
undertaken to obtain o sufficient number of patients, but they 1acked sufficien
funds %o support such a-project. At the suggestion of the PHESS, we epproached

the Medical Reseerch Coumcil, but they declined %o support it. SuBisequently I

jearned that they hed completely discontinued support for reseucl} into
transfusion hepatitis and the MRC mpst-transfusion hepatibis Working Party-of-
pitos I Too o memder has since been wound Up. The pilot project gt-0xford.was
undertaken with the ‘aid of & grent rrom TnE Hesmophilie Saciety snd local -
Tt s s e Oxford. Hawever fuxtheT soppoTt 18 needed to complele _,.!
- s iw an attempt tO devise
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disgnostic tesis for non-4, non-B, hepetitis markers. in applicaton for support
for this project has slso been made to the Dowding Trust. T

Since 1969, the Oxford Haemophilia Centre on behelf of the UK Haemophili:
Centre Directors' has collected information about the incidence of jaundice
after transfusion of factor VIII and IX coucentrztes(§). The meinstay of the
treetment of bleeding episodes in haemophiliacs before 1374 was cryoprecipitate
made from plasma obtained from UK volunteer blood donors where each bag is
msde from one oT two donations. This was supplemented by freeze dried JHS
factor VIII prepered from UK volunteer domors% plasma with a pool size of ebout
A00 donations per batch. ’ T

In Tesponse to the increased demand for Factor VIII, US commercial
fector VIII prepared from plasma obizined by plasmapheresis of paid donors
was imported to supplement XHS supplies. This was assoclated with en iaocrease
in incidence of overt hepatitis in recipients of this material from 2.31% in
1973 t05.2% in 1974 (J).Farther studies (8) showed thst there wag an attack
rate of 17% for symptomatic hepatitis in patients firast treated w%ith Hemofil,

- 4the first brand of fector VIII imported from the U.S.A., Two types of hepatitis

were observed; hepatitis B and whet hse since been shown to be non-4, non~B,
hepatitis. with an incubatics-geriod of 6 =70 deys (mesn 30.2 days). -

Further epidemisTogical “evidegoed was“subsequently foumd: for the
-existence of 2 serotypes of non-A,-fion-B hepatitis, one associated with
transfusions of US chmmercial factor VIII, and\the second with-NHS and Eurcpean

II___(;%),:..;'..‘ £ I e I e . R Tl
Vear TetTosD : “study he "incldence
of scute hpatitis in haemophiliacs, and the risk of chrdnic sequelae. This,
was with eid of & rédéarch grent from the DESS. This |gurveyshss coufirmed
the existence of 2 types‘of hepstitis associated with faqtor VITI and IX

. - tTestment _Over 300 cases hsve now been reported:to’the Es emrophilis Hepatitls

Working , zssocistéd with all brands of concentrate now; inipge. The'
cumuletive atiack rdteiis about 2,5% per year for symptomatic Hebgtitis.
Bowever, the highest incidence, psrticularly non-4, mon~-B hepatitis, was in

 patients receiving their first infusion of concentrate, ususlly:: P8 commercial

fackor VIII. The prevelance-of hepatitis B has declined since ;X975 end is
- probably due to the effect of the ecTeening of plasma donatipnsifor hepativis B
surfade sntigen (EBsAg) by radioimmunoessey (RIA). = = X3+ :

Complications The main cemplication of factor VIII and IX assoc; ated hepatitis
s chromic hepatitis, Between 20 and 40% of haemophiliscs on-lopg:term facter
TT] trestment Have gbnormal serum sminotransferase levels. JHCIS is as yet

nd precise information regarding the likely risk of serioys”chromic liver
di\ezse, but a recent collsborative study (io) where livef biopsies and post-
mo rial ¥as investigated, showed thet while neiriy sil.the livers
examined had sbnormsl histological chesnges, gbout 15% had changes which mey
be indicatifre bf seriousicomplicetioms in future. Some childredzwith cirrhosis
heve receivbd concentrate for 6-7 years. It seems.likely/that./most of the cases
of chronic Repatitis are ‘associated with mon-A, mor=B Hepatitis, which iz
¥nown to pro¥uge a chronic carrier state like that of hepatitie -E. Most
haemophilises with chrhpic hepatifis are hepatd ig B antibody:-positive, but

some petients exposed tdconceptTateN\for the Pirst time in‘theipast 3 years
are negative for zll hepg¥d++s B merkersy«-lnly cne of 1%2 patients at Oxford

on regular factor VIII therapy was a carrier of hepatitis B wirus, but 53 of
- the patiets surveyed had-persistently sbnormal’mlenine eminotransferase levels
"(A1P) (1) for at least.ons year. - o S R _
It is possible, thexfore,tkat a sigmificant proportion--of haemophiliacs

on regular factor VIIT:therapy miy-develop: sarious’ chronic liver disease 3n
10 =220 years' time, I+ is, therefore, importardt to asseas the Tisk of
‘contracting amcute and chromic hepatitis after first exposure to>concentrate
and to essess the relative Tisk for different brands of concéntrate by means
of e prospective such as we propose and to evaluate new products were the risk
of transfusion hepatitie may be reduced.
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4) Plan of Tnvestizetion '

The clinicel investigation of patients will be carried out =% thé Oxford
Heemophilis Centre, Churchill Hospital, Eeadington, Oxford under the direction
of the Pnysician-in-Charge, Dr C.R. Rizza. LaboTatory tests for hepatitis 4,
B, cytomegalovirus, £.B. virus and toxoplasmosis will be carried out by Br J.
Craske a2t the Regional Virus Leboratory; Public-BealfhrLabeTatory, Withington
Hospital, Nanchester. 4 1ibrary of serum specimens from patients at Cxford and
the patients elready studied has been established at Vianchester Public Health
Leboratory

a) Patient Selection . : :
Potients at the Oxford Haemophilia.Centre who. have received less then 2
transfusions of factox VIII oT IX concenirate in the past yeaxr are considered

‘for this study. Categories of petient who are inmclnded are;-
1) Beemophiliz A patients, carriers of the heerop

philia '4A' gens,
Christmes Disemse or Von Willebrands Disacse patients who because of their mild
copgulation defect do not usually require factor VIII or IX concenirate, but
who are sbout to wnderge a elective procedure which will require treatment with

concentirate.
2) Patients with serum inhibitors to factor TITI or IX who are treatec
infrequently with freage aried apncentrdie.

b) Procedure - :
Patients who gttend the Oxford Haemophilia .Centre during the course of
the study ere S€ .. The objects of the study—ese—= plained to them and
., or ihat of their parents if ‘imder 18 yes ), of age -obtalned.”
~{)Prior to the start of fdctor VIII oT IX treethent, they umdergo
clinical ejemination,” and blood is jaken for hepafitis se ology, fuil:blood couwr
and liver jests before treatment is .sterted, .If the patient i= seen as-an- .
_emergency,| then ss many tests are performed.as is compatille =il - -¢linical
situstio . % Tmem T T -— P T ' :- .—:-:_ -
. 2)Patients. followed for 12 months afper their irea ment “episode.
LiveT function tests -and hepatitis seroclogy-sare carried out st weeks'1,2,4,8,
15,16,20,24,28,32,36,42,46, -end. 52 post transfusion. The patient 3o visited inm:
his \own home by s health visitor appointed for the purpose of fkfs study. If
a patient develops evidence of scute hepatitis, his liver fugétion tests and
"hepatitis serclogy are folloved fortnightly or ams oftern as possible wmtil
ndition resclves or until 3 months after the onset, end %hen at monthly -
{vels for six months. Follow up after is then 3 - 6 monthly -
~¢) Defipition of Hepatitis - : _ A
A patient is considered to be suffering from acute heps tis if he devel
ptoms and ‘signs as defimed in J, pagedt. - - w
Hepatitis is defined as =scute icteric (raised sery bilirubin)} .
, gcute apicteric o
- and acute symppoltless S
This may belof 2 verieties;- hepatitis § & pon—A, non-B.|Other causes of acute
hepatitis nbt associated with trgnsfusions of factor VIiJ/ or IX are excluded
by approliia. lsboratory tesis &s defined ‘above : el
d) Follow-um - .o . .
Patients whose \iver functjqn tests remarn ebnormal for more than 6 mont]
after the onset of theld attack 3T 2cute hepgidtis or hecone carriersigf hepati
B virus, ¥ill be considerms—~for refertel-¥6 Dr. Joan prowell's cliniciat ibe
John Radeliffe Hospital, Oxford. Petients are then reviewed at > - &6 monthly
intervels for'clinical’ and laboratory evidence of sbnormal liver function.
Return to normal liver fumction is defined as 3successive serm:@qﬁrﬂéﬁem
jevels within normal limits. ' | Ll
- ¢) Transfusion Records ' ' : EEE
Detaited tranafusion records are kept for ell patients followed up in tb
" project, woich will las} for 2 years with a follow up up tp 2% years.
f) Control Group = :
This is selected from patients attending the Haemophilia Centre who
receive cryoprecipitate, fresh frozen plasma, or DDAVP to cover thelr treatment
episode. o T '
g) Family contacts : . e
Fomily contacts ef& - investigated prospectively end ... ; G-

'
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s) Patient Selection . : -
Potients at the xford Haemophilia .Centre who.have received less than 2
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- {)Prior to the start of fdctor VIII oT TX treethent, they umdergo
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13.16,20,24,28,32,36,42,46, end 52 post sransfusion. The petient 3o visited inm:
his\own home by,s health visitor appointed for the purpose of fkfs study. If
a patient develops evidence of scute hepatitis, his liver fu¥ tion tests and
‘pepatitis serology are followed fortnightly or as oftern as possible until
his pdndition resclves or wntil 3 ponths after the onset, snd thea at monthly -
{evels for six months. Follow up after is then 3 - 6 monthly - ,
¢) Definition of Hepatitis . : _
A pstient is considered to be suffering from acute heps tis if he devel
ptoms and ‘signs as defined in J, pagedt. - : w
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, acute anicteric o
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d) Foldlpw-un - oo . Sl

Patients whose \iver functiqn tests remain ebnormsl for more than € mont]
after the onset of theid attackof 2xute heps +is or become carriersigf hepati
B virus, will be considefes~for refeIrTw y§ Dr, Joan Trowell's cliniczat the
John Redcliffe Hospital, Oxford. Petients are then reviewed at 3 - 6 monthly
intervals for'clinical’ and laboratory evidence of abnormal liver functione
Return to normal liver fumction is defined as Bsuccessive serum:dl finatrasferas
jevels within normal limiis. ' ) CTv L
: ¢) Transfusion Becords ' ' : e

Tetaited tranafusion records are kept for ell patients followed up in tb
" project, woich will last for 2 years with a follow up up to 2% yeers.

£) Control Group R :

This is selectied from patients attending the Haemophilia Centre wio

receive cryoprecipitate, fresh frozen plasma, or DDAVE %0 cover their trestment
episode. B T '

" g) Family contacts _ . . e s
Family contacts ef& - investigated prospectively and ... o7 P
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hepatitis in household contacts of a petient in this survey is investigated
in collaboration with the patient's general practitioner., Blood is taken for
liver function tesis and hepatitis serology from-2dult-contects at the start
of tach: patientts treaiment =nd at 3 and 6 mwonths after the transfusion episode
in the index case, Children are only investigated where clinically justifiable.
h) Sample size
So far 40 patients have enrolled in the study ¢of whom 18 have contracted
non-4, non-B hepatitis. We plen to continue the main project until 60 patients
are enrolled end then to continue the follow up for a further 2 years. it the
present rate of enrolment 60 patients should be included in the project by June
i1983. We then plan to review the project and then to conduet e small trial of
a new 'hepatitis reduced' btrand of factor VIII if available;.-or to underteke
& trial of immunoglobwlin in theprevention of non-4, non-B, hepatitis using
the new preparation for intravenous use. The exact design of these studies wil
~depend on the attack rate of non-i, non-B hepatitis im themsin study.

i) Results - _ .
At the end of the mein study, the attack rates of acuta hepatitis, and t
of chronic sequelae,.¥ill be assessed in relation to;- _ .

1) The type of préduct %rensfys<d : -
2} The transfyfsion history_ef each pakient :
5; The disease category and severity oX coagulation defect
2 4) The ratio/of symptomlesssto pvertinepatitin—Lor both B and pon-A,
non.;_B he E < ) L ‘T,_'. .‘:,- -d' :—..-.-J—'— e . N o ‘
S) {fhe-sge of the patients . -~ . -
63 The mmber units and- types. of:factor VIII or IX tarnsfused.
7) {The +ype of procedure '_-'i‘orvwhiéh’._ithe factor VIIH or IX was given.
Coiim wem T o SRR =T et P ' T

jVDefinition of Hepetitis (Clinical ‘end Laboratory festudes ) .

L patieni is considered to be suffering from hepetitis when > or more
sympkéms or signa compatible with a-diagnosis of hepatitis are present as
indjcated on the sickness record form, ‘together with evidence of g¥normsl liver
function $ests. these are considered abnormal when = valus of g¥ least fwice the
uppem\limit of normel serum aspartic {AST) or elamine (2LT) efiinotranaferase
levels\or both is present on two occasions within 3 weeks of the omset of symptol
4 seryz bilirubin level is considered sbnormal if & figure of a¢ leest twice the
uppef limit of normzl is obtained on the -same as the serum enzyme tests are
Tigedit.: : : ' ‘ '

"7 Ceses of hepatitis are defined as B or non-4, non-B. Thé evidence or the

‘b4sis of over 50 cases of non-B hepstitis suggests that hepdtitis A is rerely,
if gver, iovolved in concenirate Telated transfusion hepayitis, Eepatitis B is
-considered to be present when e serum is positive for HBslg by reverse passive
heemegglutination (RPHA) or RTA within one month of the odset of symptoms. The
same patient] should previously have been-HBsAg and hepatitiis B entibody (anti-EE
negative. Nan>A, non~-B hepatitis is considered to be presgnt when all serwm
specimens fram a patient with acute hepatitis ar¢—megetive for HBEsAg. Hepatitis
cytomegalovirng, E-B virus end toxoplasma’infecijons must be excluded by

sppropiate laboratory tests. .. .- o @wEioyr o . S
. .. Symptomless non-3 non B Hépadtis iz defined es 2 successive amino-
transferase levels of at Mepn¥ two and e-hxf times the upper limit of normal,
heving had previously had serum enzyme levels within pormal limits. For .
symptomless hepatitis B infections, either a positive test for HBsAg or 7000 -
serocomoversion to anti-HBs positive by RIA.or RPHA and hepatitis B core g,ntlboqy
(anti-HBc) positive by BIA is comsidered to be evidence of recent infection.
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Regsons for Support Regquested _ ‘ e
Financisl support for the follow up of patients will be required at-Oxford.
The part-time heelth visitor is required to pay regular visits to patients tekin
part in the project after their discharge from bospital on & prospective basis i
collaborgtion with thei nerah practiffoner, She tekes clotied blood samples
by venepunciure and wiZl, equire melpractice insurance to cover the
procedure from the Royel College of Nursing (se) expences). s
Purchase of RIA diggnostic kits LN .
This is jo-provide-for the exira cost to'the Public
Manchesper Pf carrying out diagnostic tests for hepatisis

T

calth Laboratory &t °
and B wh.ich will re:

Travelling Expendes’ . iR o
To pay Kor car. jourmeys made by the Health:Visitor at .

o a—

patients ip their ‘owii homesg, ~-7%~ ™ ¥R L E e NS TR
. Senjor Medicel Lsboratory Scientific Officer: P R SR
s person (to.be appoinbed ) will work under the Direction of}Dr R.S. Ted
Senibr Lecturer and Gonsultant Virologist, Middlesex Hospital Mediohl 'School;
Londin on sttempts to.Hevise - imhunoassays for-the detection of igen/ entibody

systelks in serum related to mon-i, non-B, bepatitis viruses. will also requi:
financd for the purchase of reagents etoc, - oo ' .

Detpifed Financial Stpport Requested e

a) Technical/Other assistance REH

_ Qualificetions - - . _
ord Hegemophilis K - - SEN.:CMB NE F11 Grade. A e el 20%
Cen{re. Part-time Part I Health point 02 on 65 913 £4766 ‘954
Health Visitor .. - Visitors -gcele LLE
{ 26hrs/week) s Cert. B.A. annual incremeht D el
Mrs Mary Flepcher sged SOyrs(Open Tniv.) 2.,3.83 Lo DT L
Middlesex Ho . . L ] A
Medical Schooly 3 To be appoirnted ( fomdt '232-’1’9}16531:}953541]']
of Virologys " v - : e TN
Senior MLEO """‘"""‘") R LR L A ':.
.b) Materials and.consumables ' LT
Purchase of disgnosticikits for RIA tests i - £2500 - £2500 .

for the diagnosis of “hepatitis A and B
(¥anchester -Public Health Laboratory) ;
Purchase of resgents -for developmental , G Lo i
vork st the Dept. of Virology, Middlesex - '£1000 £1000

Hospital ¥edical School, london ‘ T
¢) Travelling Expences o 2 .-
Pravelling expences for Health Visitor at £2250 £2250

Oxford (26.4 pence per mile at 700 miles per month)
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Attempts to Develop Serolegicel Tests for Non-4, non—3 Hepetitis

Preliminary work -om this aspect of the pro ject was carried out in
collsboration with Dr R.S. Tedder, Senior Lecturer in Virclogy, Middlesex
Hospital Medical Schocl, London esrlier this year. The cbject of this study
wes to devise & method for the detecticn of antigen/antibedy systems in gerum
by solid phase radioimmuncasssy. Sera from 19 patients at Oxferd on long
term trestment with fector VIli or ix concentrate was chosen as 1likel¥y*to-
contain 7 s convelescent entibody %o hon<A,nou~B bepatitis viruses. Patlents
with normel liver function tests were chosen” sipe they were more likely %o
contein antibody and to have recovered from their non-~4, gon-B infection,

The lg¢ fraction of 'each serum.was prepared by ¥wice precipitation with
emmonium sulphate end labelled with I125 by the lodogen method (1) ALl 19

radio lsbelled IglG fractions were used in soiid phase Hia tesis. Whole,
| nlabelled serum was used to coat the wells of microtitre plates in the first

izyer of solid phase sandwich. Sera from scute cases of nom-&, non-5 hepatitis
which were 1likely to contain non-Ai,non-B entigen were~used as the ' jam' or
second layer of the sglid Phade nii test; affer jncubation over night the
plates were wasbed agd any bound 1anfigen' detected by reaction with the
radiolabelled’ antibgdy 't Antigens’ and' antiBody containing sers were all
rescted with .each ofher snd with sera; from VoI mteer blood donors - as
negative comtiGls, so that a large chesasboard was obtained with each radi -
labelled ¥eing used sgeinst whole serum from the same patient and against all
the scutelsera es the 1jam' in the sandwich. Negative copirel counts were
obtzined Py taking the mean of 20 tesis using the same sgrum &8s the =0lid’

‘phase fiTht stage and detector serum ~ third stage (Breaf of the- Sandwich)

and sers. from-blood domors as the second .stage or ! jam' in the agndwiche v

By this system s-technique™ was worked out for the detectidn of aotigen/
anitbody systems in serum snd confrmation of specificity by showihg specific
iphibition of amtigen in a compeiitive RIA test using serum contsining
antibody. One arfigen/antibody system was detected but this proyed not to
relxted to non-A, non-B hepatitis when tested using sera obfdined from patien”
in the Oxford Prospective Study., Ome group et Organon Laboratories has:
receptly described an sniigen/entibody system which may be T% gted to 1S
conimerceiel factor related non-4, non-3 hepetitis (2). If this work is
orrect, thex the optimum timg_ge_:%‘ the detection of mom-A, non-B related

af
A

antibody is between 12 and 1 er the onset of acute non-A, Mdon-B hepatitis
fhe ‘convalescent sera we were nsing were ohbtained eswlier iiled this a=nd we
propose to meke further attempts using specimens of serya from patients 12 -
15\months after their hepatitis in the prospective study.
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