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M. COLOMEBO

In-vitro and animal studies have shown that
) virzal agents can be removed from or inactvated
I cloning factor coupcentrates by physical or chemical
treatment. However, clinical data hsve s yet oot
substantiated the results of these studics. 13 haemophilia A
Patients who had pot been trested previdusly with bload or
blood products were given a dry-heated factor VIII
concentrate and were tested serologically over the next 12
months. Hepatitis developed in 11 paticnts (84%) and was
invariably of type non-A, non-B. Merbidiry was notrelated to
the lot” of the therapeutic material or to the pumber of
Infusions. The incubstion period was either 5 or 8~11 weeks,
ind only ] patent had symptoms. Amigorransferase
tlevation showed both monophasic und biphasic patterns.

Summmy

*Members of 1he group were A. Aronstam, Trelear Haemopbilis Centre,
lard Mayor Trelosr Hespiul, Alton; M. A Dicato, Centre Hospitalier du
l\mr_:r.bwr;, Luxembeurg, H. J. Kiose, Children's University Hospital,
Munich, West Germany; Y. Lauriso and M. ], Lamiew, Hopital de Bicewre,
France; M. Pommeredil, Laboratoire d'Hemaologie, CHU Pomichaillow,
Renncs, France; G. Raltand, R Dolkary, aod D. Tait, Traveno! Laboraiasics,
Brusls, Beigumy L Gami A. Bisnchi Bonomi Hiemophilis and
Thrombesis Centre, Univenity of Milan, luly.

During the follow-up period signs of the disease disappeared
in 10 patients (90%). These findings contrast with the
absence of non-A, non-B hepatitis in chimpanzees given the
same heated coocenzrate. Thus, clinica] studies in first-
exposure haemophiliacs are essential for the true evaluation
of the safety of new “‘ireated' concentrates. .

Introduction.

CLOTTING factor, concentrates manufacrured  from
thousands of units of pooled plasma are likely to transmic
viral infections te haemophitiacs. The risk of post-uransfusiag
hepatids B is reduced but not abolished by screening donors
for -hepatitis B surface' antigen (HBsAg), and HBV
vaccination may reduce this risk even further.! However,

‘nen-A, non-B (NANB) hepatitis, with an artack rate close 10

100% in haemophiliscs not previously expased ta blood or
blood derivatives (firstcxposure, or “virgin"”, patentw),
remaing a formidable problem.> Moreover, there is
epidemiological and serological evidence that concentrates
transmit huwman parvovirus' and the human Tecell
lymphotropic virus HTLV IIVLAV.>?

During the past few years, several mamufacrurers have
developed physical and chemical methods of eliminznng or
reducing concentrate infectivity with minimum loss of
clotting factor activity.!” One. commerdal manufacturer
heated lyophilised factor VII1 (FYII) concentrate at 60°Cfor
72 h, 2 process thought 1o reduce concenmate infectiviry,
since no case of NANB hepatitis was found in chimpanzees
treated with this preparation even when an NANE inoculum
was added belore the heating process.” However, the heating

‘process does pot completely inactivate HBV. Although

deliberate contamination of the concentraie with small
amounts (300 infectious doses) of HBV before heating did not
cause hepatitis B in animals, contamination with extremely
large amounts of HBV (30000 infectious doses)® was
followed, after a Iag period, by hepadtis B and the appearance
of hepatitis B markers. Since this conceatrate has been
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i GLINICAL CHARACTERISTICS AND INFUSION DATA FOR THE PATIENTS uc"-mn.‘r FOLLOWED-UP
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1 2 1 10 Prophylary 20100 &7 8206284 | Nox asscmable 2
2 i 1 i1 Demasad §700 2}  B2D628A N heparizis 2

5 3 myanthy ! ] Demend 3600 13 8206284 | Not sisessable
11 1 2 %0 Surgery 1650 1 -Bz08174 ¢ 33
12 - I .8 . | Dooand nex | 13 2208174 l._ 4
13 ) 1 12 Demand 1260 ; 3 220817A | No bepamks 3§
i - 2204284 5 9
14 3 11 .| Surgery 9580 17 B 5
15 ] * 3 . [ Demand 1% 4 . &onTA ] (] 7
% 2} 13 1 Surgery % T20 18 2208174 v & 1
18 ! 1 12 - Demand 3000 6 8204784 i : 53
) 1 ) 12 Demand " 4500 15 .B20478A | Notapesmbly | 71

i 240120A .
0 10 i 4 Demand 3500 2 8401204 5 48
21 1 i 19 Deznand 620 3 B30121A . 8 17
' : ' ; $330104 -
820417A

marketed without infectivity studies being doce in man,
we have conducted m mujticentre prospective climical
investigation to assess izs likelihood of transmirting hepatitis
"to previeusly untreated hsemophilis A parients. -

Patents and Method
Coneentrote

Five different lots of 2 beared FVITI concenrare (*Hemofil T,
Hyland Thernpeutcs, Glendale, California) were used in this
srudy. Each lot was made from pooled plasma cotlected in 1982,
983, and 1984 .from approximately 5000 North American
plasmapheresiy donors,

Patienis

. Hacmophilia centres in Milan, Heldelberg, London, and Paris
enrolled padents who needed treatment with FVIII coneentrate.
Only patients highly susceptibie te post-trinsfussion hepatitiy were
voasidered—ie, thote who had never received blood or blood
products. Other inclusioa criteria were normal serum Jevels of
aminotransferases, no history of cwrem evidence of fiver discase,
no medication likely to raise serum levels of liver enzymes, no HBV
serum markers {except for anti-HBs i the | vaccinated patient
Ipumber 21)), and patient willingness 1o cooperste in a study
demanding periodic blood sampling and visita to clinics over 2
12-month peried. 2! patients with severe, moderawe, or wild
lemophilia A met these criteria and gave cheir wricten informed
consen!. :

Follow-up Procedure

Serum swmples were obtained and full physical examinations
were done before restment, and then every 2 weeks during the first
month, every 3 weeks for 6 months, and thereafter monthly uniil the
¢nd of the year’s follow-up. Liver funcrion tesis included serum
bilirubin, amincasparate tranferase (AST), and gminoalanine
transferase (ALT), and were dont in the central aboraorics of each
participating centre by sutomated spectrophotomerric methods at
37*C."° Serum samples were also wested for HBsAg (anti-HBijand
hepaiitis A 1gM antibody (anpi-HA) by the use of commercial
radivimmunoassay kits {Abbott Laboratories, North Chicago,
USA), Cyromegalovisus Igh antibedy (anti-CMV) was detecied by
complement-fixation test or by enzyme-linked immunoabsorbent
assay (Behring, Marburg, West Germany). Serum [gG sotibody 10
the Epsiein-Barr virus capsid antigen wes measured by indirect
immunofluorescence. At esch visit, patients were questioned for
sympioms ol hepatitis and any other iliness, and revords were wken
af cyrrent drug trestment, Portions of sera were also stored at
~20°C for future swudies. Disgnosis of post-trensfusion heparitis

wis mude when ALT ‘values grester’than 2+5 dmes the upper
pormal Umir st esch Lsborspory were found on x Lssz two
consecative domsions curing the foliew-up period. NANB hepatitis
waa disgnostd when no markers indicasing recent hepativa Aor B,
cytomegalovirus, or Epstein-Berr virus infections were derected
and where po clinical or lzboratory evidence of any other cause for
increased ALT ecivity could be found.,

Reaults

2] patients were included in the stady. 13 were followed up
regularly sy planned; 7 missed some visit egiical for the
evalurtion ‘of post-transfusion hepatitis (5th andfor 1th
week); and 1 was followed-up regularly for 37 weeks, then
defaulted. . ’

Of the 13 patients who were regularly followed up (see
sccompanying wable) ¥ were gives FVII on demand for
treaupent of acute. bleeding episodes, 3 during surgical
procedures, and 1 for prophylaxis, 9 received FVIII from the
same concentrate [ot throughout the whole follow-up period
end 4 were given FVII fom two_or three different lots
{table). Clinical efficacy of the copcentrare was as good as
expected from the doses given and the FVIII level achieved.
There were no immediate adverse reactions 1o the
concentrate,
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Fig 1~-Parern ofsea-A, nezwB hepaath in 14 pasiens infused wid
the hested facteor VIT conccntraie.

Esch horizontsl ber represeats tesults for one patient. The lenpth of th
optn bar indicuies duration of follow-up. Solid tan indicate ALT peretha
2-§ times the upper normal fitwis. The huched bar indicates jsundicr. Eac
vertical stroke indicates the infusion of one concentrate dese (for lack of spac
the number of vertical strokes does not corvespond tathe Tumber of infusior
in paticats 12, 14, snd 16 (sce table for cxser mumben) Lol clanges ar
indicated by blsck dots.



THELANCET,JULY S, 1985

- Pallert 14

4 A :
:ﬁ: AL Eh-l-ﬁlﬂ l.u z pmimu who lnd non-A. un-B

mhphmpmﬁ'm “) .

e’ % .
>, fris heer & muphuxcpawn{puim:ll). ;

ey

'l"ﬁ 'd' @qn_mmt:- Nt 20

ay e

L R

cdfor h:paum{p:dcﬁt 2), or reached

! cn?!‘(nm 111,13, 15,16, 19, 21) showed a

5;,‘;3;20) (ﬁg 2): In patients in whom hepatitis
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' (peak bilirubin 10-7 mg/d)), which

3 Dm-mg the’ foﬂaw-up pcnod, ALT valyes

1{3’ urmaEm 10(90%) of the 11: patients who had

pau Paumu Id and 12 were not followed v up aﬁu ALT

157 J“-t‘llmu& iomrmzl at 32 and 44 weeks, -

-’\m G Ihes8 pa ucnts wich wmmp!cte fol!ew up, 2 had
' &{ 3 bad sporadJ:ALT sises, and 3 showed no

Bt e T

"..u. panitis (mb}.‘)‘ "I"hg frequency of hcpatms was

At

fmgﬁjtd:w_thﬂblood or- blood "products is of critical
ﬁmw ;‘-:ﬂ_n;ccq;ztc asiessment of post-transfusion
prtv:’mns &posure may confer protection
atmch “of NANB- ‘hepatitis.® Our decision to
-cxpom-: penr.m.s meant thar. only a small
_j.lmm with Ine.moph;lm& could be recruited. In
i =1 1hes ﬂdoptmn of strict' criteria for follow-up,
ol '-.' Cquentmd rcg-ulzr biood sampling, reduced the
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T ﬂeﬂt&smtabln f'or auzlysn ta 13, However,
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" pot related to the lot pumber o 1o
. The 90% recovery raie during the. 12-month follow-up was
uf‘?muoh:ed insrances (parienr13). The © + similar to that which bas been répaned in fistexposure
' ‘}I&;ahmmuldbemmcdmlspmmu .

ﬂﬁ lr.mfusmm only during the first three -
tnoa,n. 12;.14;15,°16, 18, 20, 21). The -
SA{(HE initerval between the first infusion of -
firstabnormal AL T result] way 5 weeks -
20)n5d8—11w:chm6{nmll 12,15, |

rof. ALT dc'nnon and 4 showed biphasic -
'Q_x;:sp wers. 7. to $1. times (median 33) the.
u'ﬁmrmal values, Serum bilirubin, mged from .

R E(mediai £; 2) mg/dl, Lo alt but 1 patienr (patieat -
d:dmz produa:sympwms. Patient 14 had :

" elevation’ (not shown) All concentrate lots -

.em'olmcnt of . uuly patients’ previously .

studies of poﬂ-mnsquion. hepatitis are.only meaningfil |

_when serial biechemical tests are done reguiariy, since ALT

rises during NANB hepatitis are often short-lived™ 42 (fig. 1)
and hence might be missed with irregular follow-up.

There were many similarities between the clinical and
biochemieal panerns of NANB hepatitis-seen in our study
and those seen in- haemophiliacs given unhezted” FVIIL

" Hepatitis oceurred in 84% of our parients, 2 rate close to that

(100%) previously observedin first-exposure haemophiliacs

. infused with unheated commercial concentrares,>* Shore (5

weeks) and longer, (=11 weeks) incubation periods were

.. observed, a3 were monopbasic and biphasic ALT parterns
" {fig 2). However, pone of our patients had the very shont

intubstion periods (-2 weeks) that have previously been
reported®* Two viral sgents have been implicated in NANB

~hepatitis o the” basis’ of. crosschallenge studies in

chimpanzees.t*!4 More recently, retrovirus or retrovirus-like

"ageot(s) have also been implicated in NANB hepatizis

mransmitted by plasms products.’® Qur dats show thar these
putative agests were not completely mamvn:nd.by heating
tbe FVIII preparation to 60°C for. 72 b

-The secondary ob;acum of this study were to ascertain the

" - severity and tendency to.chronicity of the post-transfision
n (am) of the 1% pitienss -

l'onowed up {(fg 1). In the others, ALT .

m-mmcntly rahu!, “but ool to the

hepatitis and any possible relation between infection and
concentrate fot or dose. Ocourrence’ of hepatids was clearly
1o the oumber of infusions,

‘haemophiliacs given wusheated FVIIL? Oaly 1 of our il

. patients became ;aundu:ed sand had symptoms. Whether the

bepatitis in our patents-wis truly atteguated by the beat

' treament of FVIIT can only: be established by a conolled

study, but we did ot think jt jusdfisble 10 include 5 control
group of paticsts. trated with upbeated. EVIIL,_ since
chimpanzee studies have suggut:ﬂ that o safer product was
gvailable.” The high prevalence of NANB hepatits and the
absence of HBV transmission is our subjects are in contrasr
with the HBV tfansmission and absence of IWANE hepatitis

"'in chimpanzees given the same heated concenurate.®. These

differences indicare that the animgl roodel is not reliable for,
NANB hepatitis transmission srudies’ and that prospective
studies in first-exposure haemophiliacs. are estential for the
evaluation of the wafery of hew “meated” concentrates. HBY
added in large doses to the concentrate withstood the heating
procedure, and delayed-onser hepatitis- B occurred in
chimpanzees.' There are two possible explanations for the
apparent sbsence of hepatitis B among our patients, Perhaps
the concentrates contained a low bicburden which could be
inactivated, or maybe NANB viral infections interfered with
HBV expression.!™® There have. been reports that first-
exposure ha:.mnphxhac: in whom NANE hepatitis developed
afier exposure 10 unheaced FVIII coocentrates do uot have_

¥ 5 sagm of HBV infection. - -

- Our finding that NANB hepanns is mns:mttedbyn heated
concentrate should not be jaken a3 evidence -that heat
treatment is cqually ineffective; for other viral agents. We
have seen, for instance, that pope’ of these . paucms
seroconverted 10 the retroviras considered to be the putative

" agemof AIDS, whereas the rate of seroconversion was highin

2 group similar to ours in terms of amoust of concentrate
transfused but who received aa unhesied preparanun.“
Although this finding needs 1o be confirmed it is consistent
with the observation of the thermolability of AIDS
reiroviruses,?®
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