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HE?A‘YIT%IS C ‘JXRAEIMZA IN UNI’PED KINGDOM BLOOD DONORS: A

E STUDY

%

MULTICENTS

ABSTRACT

Orf 10,632 blogd donations tedted in three vregional blood
transfusion centres with two| commercial first generation

screening égﬁaﬁs for antibodiés to the hepatitis C virus
§

(HCV),Eéﬁ (G 6‘ ) were found to{ be repeatedly reactive in one

o botﬁ a&eays; Flve of the 65 were confirmed positive by

1

recombﬁnant5imm§aobiot assay (O¥tho RIBA-2) and a further four
! & .

were j%ﬁgeé‘in&érerﬁinate ALl [five RIBA-2 positive donations

and mﬂé of tha fomv RIBA-2Z 1raete mlnates ware shown 1o be
v1raemlc by HC?-RNA polyma:ase Chaln yeaction (PCR) assays
pELformed at ﬁhrae independent| reference laboratories. The
remalning ;6 SCreen test reactive donations proved negative by
both RIBA~2 ané PCR. We conclude that while first generation
ahtL—HCV acreea“ng assays genarpte a high proportion of false
reacti@ns when ecz&emlng low prevalence populations, results

of th RIEQ 2 conf;rmgtory gest correlate well with PCR

ijnd:nés add thuszindlrarriy wWith both hepatitis C v1raemia

i
1

and Jrfectivity

WITN4486065_0003
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INTRODULCTION

i
1

i

F0L10w1pg fihe *1ntroduct1an oﬁ blood donor screening for

hepat 3t18 B- surface antigon in ithe 1970's it became apparent

Lhat mcst r@siﬁual ‘cases of po?t transfusion hepatitis (PTH)
Were af the norn A, non~B (NANB§ type. The agent responsible
remaineﬁ unknGWﬂ, uptil the digcovery of hepatitis ¢ virus
(HCV) by Choo ?andf colleagues | [1] in 1989, Cloning and
expze$51an iof @a ;egment (designatad €100} of the non-
»structu;ai ;regécn jif::.f the HCV: genome rapidly led to the
develgémantéaf %ommércialiy available asgays for antibodies to
the viéus [?}.ihAlthough these ' first generation' assays have
proved %ta be ?relétively relidable when used to test high
seropr%valeéce %ron?s such as haemophiliacs, their specificity
in thé céntéﬁi of low seroprevalence populations  has

rap@afed?y bean &uestloned (3:4,57. Degpite these doubts

h concernxng specif&city, blood T*ransfu51on services in mahy

countrgas hava dnt:@dua@d the asmays for screening donations.

|

Stuanaé mn tne Unmted Kingdom andj Holland (6,71 have shown

et e e pm e e o1

that the correlat on hetween ;ereen test vreactivity (anti-~
C100) éand infect1v1Ly of znﬁlvidual donationg is poor,
albhougn better: than earlier L@Fts for “surrogate" markersz of
NANB hepat1t1s,‘ In contrast, ?olymerase chain reaction (PCR}
+echnxques i 83 for the aetac;;nn of rzrcu‘atinq HCV-RNA have
been shown cc be cﬁpable of differentiating between infectious
and non~ nfﬁctﬁaub donatxor ?owever, PCR technigues arxre not
carrengly su&t%ble for masa dénor screening and doubts have

been r?iSadgaoﬁperﬁing the reliability and reproducibility of

;
i
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PCR reﬁu’ts bﬁtﬁ@en dlffe*enf laboratories [9].

HNA Caﬁ be detﬁcfaﬁ by dot blot

1

absence of & a ‘ﬁﬁltﬁﬁé system

antigery, PCR is¢" the only adeqgua

viral detection,
1 .
j
A mult mcepgfe ﬂtudy was 36t up

tha Bléod Txaﬁsf sioﬁ Service

ar

SCH 81 836 8175 P.ES

Although HCV-
hybridization [10], in the
assay for circulating HCV

tely sensitive means of direct

by the National Directorate of

in England and Wales and the

Sc nfLmsh Blood Transfusion Service as a prelude to the
1ntrodu&tiﬁa mfidonbr screaning in the U.K. Three Regional
TzaanusLsn Cantrea tested domations with two commercially
ava:’abée firat generagl ant{-H?V agsavs. Donations that
waere repﬁategay z@acgive in leitb&x or both assays were
ﬁeferr%ﬁ to thres 1ﬂdepenéen} reaference laboratories for
confix@étarg serology [11] and %CR analysis for the detection
|

of viraémiaf Iz tn;a initial report, we present. in detail the

result% afj tﬁa PCR analysxé from the three reference
H % 14

1aboratnr1e$, ﬁﬁgether with %n outline of the relevant

se logacal find1nge, Full data from the first generation

ap«;aucv saze&nlng tests, the

sts ﬁubssqueﬁtlf ﬁa;fo?m d o
results of fur her cmn?xrmat ry

a secoqﬁ regqrt;

iserology,

second generation screening
n the same samples, and the

will be presented in

WITN4486065_0005
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Blood donatiOﬂs wera

VIROLOGY-11DD% HOSP M. SCH

acreeneﬁ at three

o
%
i

Regional Blood

Transfusiaﬁ Centrﬁs (Nnrih Lmnd%n, Glasgow and Newcagtle) with

Ortho @and Abﬂotf first

accord&nce w1th thet manufacturer‘s ingtructions.

each of the reyeatediv reactive
referenca Labgratarxes (Viru

Colindale, -NRLi‘ University Col

generation anti~HCV

{ tests, in

Aliquots of
samples were referred to three
I Reference Laboratory at

lege and Middlesex School of

Mediciﬁe, HCMSE‘ R@giona? ¥irus Laboratory, Glasgow, RVL)}.

PCR anniys

Was perfo:mad for RYL by the Department of.

M@dxca; Micrebi®logy, University of Edinburgh, UE.

1
i
i
,onfirmatmrg Sefo‘@gical Asgay

The referred spacimens were testied with the Ortho RIBA-2 assay’

(113, %This‘;ésfs‘:‘éy hes 4 recombigant HCV antigens, 5~1-1, Cl00=-

3, casc and “C22-3 and a
:uperoﬁide 'dssmutaae, 800,

CrlLGria; a sample was }uGQEd

specificity ceontrol antigen,

chording’ to the manufacturer's

"positive' 1f it was reactive

with iwo or’ mcre cf the HCV antigens and "indeterminate” if it

reacte§ w1t@“3ﬁ§ HCV antigen onky.

Viraemia Detection by Polymerase
f ; i ‘

Chain Reaction

in aach of the three independent raference laboratories PCR

was performed “blind" by operatd
) : .
resultg of the confirmatory

labora#ory ‘usgd a Jdifferant

srs who had no knowledge of the
serclogical assay. Each

protocol as described below.

WITN4486065_0006
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Nuc}eoﬁide nkmberan of primers

to the‘systam Qi to et al (12]
: {
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and probes are given according

unless otherwise stated.

; f A !
At UCMSM, the 'metHods smploved for extraction of viral RNA

from plasma: and for cDNA synthesis were exactly as previously

descriﬁed (137 “but with random hexamers used for priming cDNA

eyntheéis in piana of antisehse primer.

pe*formed wlb}zthe ﬁSb region pu
b nonqedlng nagacnmpr;mer set [
At VRLA viral BNA was extracted

by thehm&thﬁd of Bcum et al [15]

|
MuLV réver iy txans¢riyaa=e and i

was penformad with the followin

Nested PCR was
imer set [5] and also with the

141 as previocusly described.

from 50 ul aliquots of plasma

and reverse transcribed using

y four sets of nested primers:

13 the) NS3 primer set [16] with ioner primers and probe

aevegoped ai VEL f%}, 2) the NS3 primer set and probe {17}
with xnmer prlmﬁrm 5 -AGA TGC GG

accordiﬂg to' Chiron patent [181

CGAT (3476,‘numberea accordlng

T TTC GCG CACT (3089, numnered
)} and 5'-CCA CAT TTG ATC CCA

to [181); 3) the 5' noncoding

vegloniprmmers {14} with the a@dit:an of 5'-«AGT GGT CTG CGG

ancC CGG TGA . GTA CAC CGE (130) aa an internal probe; 4) a novel

set of ! 5’ nnnaeéiﬂg region prxmerg, outer 5'-~GCG ACA (CTC CAC

i

CAT AG& {7}¥anﬁ“"~€AC GGT CTA (GA GAC CTC CC (325%), inner 5'~

i

GTG AGG,AAC ?AC TGT CTT (35) and 5'~CGC AAG CAC CCT ATC AGG CA

(297) wzth thex same internal

probe as xn 3) “above,. The

specifipity of . the PCR products was confirmed by oligomer

 hybridizaticn (39].

H

random hexamer primers. PCR

[

WITN4486065_0007
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at UE, the RNA ?CR was pcrformad ag described previously [8}].

Druuers fcr ’t:he 5’ noncoding rfeegxon 14] and new primers in
N33 wefa uw{ﬁ Tne sequence of; the NS3 primers were based on
comparative anequence data obtai:med in the N8S2 region with
prlmera? Ele-é Qﬁ}, " The sequencf?;s are: EDS (outer, 4991) S5'TCT
TGA AT‘?.’ TG GBA GGG CGT CTT, El$>6 {outer, 5156) 5'CTT (CA CAT
CTG G'PC CCA CGE TGG ’ED'} (inneﬁi, 5013) 5'CAT ATA GAT &{C CAC
TTC C‘Tlﬁ TC and FDS (1mmr, 5116}2- S5'CTA GCG CAC ACG GTG GCT TGG
' ‘ TA. The empactsd gizes of the PCR bands are 165 and 104 base

pALTS fer the olkter and inner products respectively.

1
RESULT g
!
)

A tm:a?. of 10,533 plood donations were tested by the three
(Regionél)ﬁ]éﬁdﬁ :;’:Trarﬁsfusion Cen_tr;es. Sixty five (0.61%) were
repeataiﬁly zeact:z,ve in either or both of the commercial (anti-
@ C100) %creegmang?;'assayﬁ and thesg weras referred to each of the
| three i;‘efexrgnca“- laia;oratories. Five of the 65 were confirmed
?ositm’%e oni’% ?siéé»?. \;test:‘:.n,g, 4’g&we an indeterminate result and
the x“ezéaj,niﬁc; 5&3 wer're RIBA-Z negative {Table 1)}.
The 65( ref&rréd $amples were ; alsao tested by PCR for the
presenc@ of HC%-RNA The same & samples were found to be PCR
posmive k:ay "',t‘e;all" three refierence la.goratories working
mdepandantly émd employlng different experimental protocols
{Tablcagl}. sz—. Gf the & PCR positive samples were RIBA-2

positiz%e angd’ the other was RIB{?&-Z indeterminate, All 6 PCR

i

WITN4486065_0008
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poq3f1wa samples wére. reactive

Ortho %creen;ng.assays

o g e

éveraL d;ffﬂxent of

:

?&ets

d:ffa*&nt regmanb mf the HCV génome ware used

The NS? primﬂﬁs ugsed by VRL
positiée& whereas the NS3

6.

mogt c&nsmgtent resultw wers geﬁerated by the NS3 primers

VIRCLOGY/MIDDX HOSF M.

n%sted PCR primers
qz sets)

Th% NS} przmer set used b? UCMSM detected only 3.

SCH Bl 836 8175 P.@9

¥
!
j

in both the Abbott and the

amplifying

in the study.

-~

detected 4 of the 6

nrim%r get used by UE detected all

The

from

UE axd‘the 5 n@ncoéfng region prlme&s which detected all 6 of

the pogltlvas at VR%

furthef deqatian T GROA

poszr:v& watb

UE of ha UE &laquct and of a
K

donatzan aent from QCMSM, config

Aztrab#mn exp&rxmants denonstra
of thaésample'was Junﬁ at the

assay.

aonaum 'fffffﬁféfﬁéf—fé]fﬁfﬁfﬁi was quite dibtinct
"Jsoiaées" g;asent the UE

repeat donatx@n fram the same (¢
m@ntb% Jac@r pfoveﬁ negative

5'NCR and NSﬁ pzmme: gats) when

3

e and UCMSM (Table 1).

the UE NS3 primer

In addition, a

hie 1) was found to be PCR

set only. Repeat testing at
separate aliguot of the same
med the NS3 primer set result.
red that the HCV genomentitre

cut-off level of the N$S3 PCR

{ Saquaﬁcang studles reve%led that the N83 sequence from

from that of other HCV
lahoratory at that time. A
donor given approximately nine
5y both RIBA-2 and PCR (with

tested at UCMSM and UE.

WITN4486065_0009
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DISCUS;XQN

wWhat does ;n _stuﬂy tell us abouL the "true" prevalence of

HCV 1n§ectzan in ?Be U.K. mloué donor population? The 0.61%
{ ]

(65 of IQW6333 4crude” seréprevalence observed here is
vonexsFant iwith a ' number of bther reports of blood donor
Screankﬂg us1ng the firatn genpration Ortho anti~C100 ELISA

16,73, It s appqrent however: that the majority (36 of 65;

86%) of screen reac&ive donations identified by this test were

false émce, théy showed no reac‘t1v1ty in the RIBA-2 assay and
were n@gativa Ysy Fm% If the c«%walat]un is based exclusively
R co&iirmed ﬁlBAmz positive honatlons a seroprevalence of

0.047% (5 ef IG 633} i8 obtalégzed. Although this figure is

é!

! ! .

likely! to ba more accurate than the ‘crude' 0.652
|
1 K - : : .

seropregvalepce it 'is probably; an underestimate because at

least 'some. RIBA-indeterminate ‘donations (e.g. | GRO-A of

Table { 1y | ma¥ be from HC?ulnfevted individuals {201},

Furthe%m@re; th@ amt ~C100 basad first generation tests will
miss %hosé @QPOfS whose séxum containg antibodies to
struct&ralxﬁév;@roﬂeins enly. (Antibody assays will also fail
to Jde?tify Lhaze ﬁono*s in the acute phage of HCV infection
prior %to sarac&nversimn The existence of infectious but

anti-C iOO negative donations thas been reported previcusly
}
i
i

The pa%tern of“RIEQ -2 reactivity (C22 band only) exhibited by

the PCB po&;trve dnnaLiOﬂ 2470231NL, suggests that the RIBA-2
aszay may nn* ba suff1c1ently seansitive to confirm all genuine

ant1~H&V p@smﬁ;ve danarjons, Antibodies against Cl00 were

WITN4486065_0010
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almost certain;y present in ?this serum because it was
fepeatedly ﬁ&actxve 3n both tbe‘ADbott and the Ortho anti-C100
sclepﬁihg EBSEYb, aﬂd yet the RIBA-2 (100 band was szscored as
non-~ reax:tlve by a]l three refdrence laboratories. Similar
observaﬁzona relatiﬁg to inadegyate sensitivity of the RIBA-2
test have been*made previocusly {237, RIBA-2 "indeterminate®

ﬂonatidgsg respgeially  those with (22 only or €33 only

patterns, should therefore be regarded with due caution.

The moét strik&ng fin@xna of L@e present study is the clear

I
as soc1atxﬁn é&tween RIBA-~2Z pos;f vity and PCR positivity. The
assoc;aﬁxmr'ilmglies that most (if not all RIBA-2 confirmed

anti-HCV posit;ve donors  are  viraemic  and  therefore

potenti@lzy 1nfe“tious Thi% knowledge will undoubtedly
faciliéﬁte éhe‘@@nor counseilin§ that will be necessitated by
the lptrodum*lom of anti-HCV acaecnxng A similar association
between ccnfirmed antz HMCV Qos%t1v1tg and viraemia has also

g 4
been ohservea in patmant& with écmmunlty acquired chronic NANB

A
'

hepatitls 2 a“ﬁ in paﬁ;entﬁ with haemophilia ([25]. If
'further blcad &anar studies confirm that RIBA-2 positivity is
1nvar1%bly gr aﬂmost invariably | accompanied by viraemia, theh
“the reéuire%@aé? faf PCR analygis of blood donations should .
decl;ne greatly | étudies'are underway to determine whether
the cl@se associatmon between RIBA-2 pqsi%ivity and wviraemia
also ax1sta ‘wh@n. dcnat:cns ar@ tested by second generation
scre@n%ng a@&a?s, i.e. ELISA= xucoréorating both structural
~ and no@*str%@tﬁ%@l BCV proteins.
i . ; ‘

i
¢

WITN4486065_0011
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In vimw of the ”Omplexzfj of ¢

the fgaﬁablilty @f avoiding
: t

ramarkab3e aad reasaurlnq o n@te that

Leference xaborataraas,

1

on the! same & PCR gﬂsmtzve samp

using

Thege ?éBuEtS suggeat that PCR
reprod§cible dmagﬂss*xc techniq@

from Lﬁe h;ghjy COH&ELV&G 5

l

;

nom

’Howevet, one’ dhation

PCR positmv& (ah twc separate al

the N%3 pr;m&r wet, although,

it proﬁed t&wbeh?CR;negativg with §'

Since the tiﬁné&mf HCV-BNA in ti

of f 1éve1 of " the N83 PCR

senbzt;vzty diffarsnces bhetween

other grimer s@ts may have been

P

UIRULJG(/MIQD/ HOsP M. SCH

L

1ffarent PCR protocols,

1ue particularly

ird

@1 8356 817> P.12

he technique and doubts about

contamination, it 4is both

‘the three independent

agreed

les from a total of 65 tested,

for HCV-RNA is a reliable and
when primers

coding region [26] are used.

5} was found to bhe repeatedly

iquots) at UE when tested with
agreemant with VRL and UCMSM,
noncoding region primers,
is sample was just at the cut-~
it likely that

seamsg minor

the NB3 primer sget and the

responsible for the discordant

‘rasultﬂ 5equeﬁce analysiﬂ of %his sample appears to exclude

the ossibmlnty fgf
concurﬁently amglified PCR produ
absenﬁé of both HCY aﬂtzbcdy ar
from t&e same don@r suggests
level

transxant icw . viraemia

contamihatxon

from previously or

cts in the UE laboratory. The

sd HCV-RNA in a later donation

ieither that the donor had a

at the time of the firgt

donafahn, or that the first do@ataon had received low level

, contam%
durinq? separation " of the al
refereﬁc

e labaz&tories

!

nati@ﬂ withlﬁcv at the goreenzng 1dboratory before or

fquots for despatch to the

WITN4486065_0012
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Follow up s@udi@s are planned td determine whether the HCV PCR

0051L1V§ danors

1&e9t1f1ea hefe

have evidence of bepatic

dysfunc&ionfor av1dence of other blood borne viral infections.

Attemptﬁ wlll alsoc he made to di

1n£ected witn Hﬁv and whetner or

Jnfegtlon ta otﬁer fﬁmlly mamber

f

t

we ccnélude thﬁt first generat

reacti

n of false

bertunately,

| L
blood aonatﬁansa

s

appears to di:feren iate accurately

!
{

reactivity aa %udgéd by the re

RNA . fonai]y,i from +the data

prudenﬁ tﬁ'

'Jegarﬁ RIBA~2

"positive" or "zndétermlna“e
}

scover how these donors became
not they have transmitted the

5.

lon anti-HCV tests generate a
Lons when used to screen U.K.
the RIBA-Z confirmatory test
between true and false
ults of PCR analysisg for HCV~
it would seem

presented here

reactive  donations, whether

as likely to be viraemic and

Y 5 A 3 s s
therefore capaﬁ@a of transmittingy HCV infection.

¥

o e e E e+ e et an e 5

A

WITN4486065_0013



1991-02-93 1S

UIRDLOGY -MIDDX HOSP M.

1

i i

3

Acxwowpanszmxﬂxs

We th&nk khe Blcad Transfusion

the $§cttxgn Eioed-Tranafusion

Health! for supporting this atud

e i

2175

O
Puch
o
[
o

SCH P.14

Service of England and Wales,;
Service and the Department of

y. We also thank the Directors

of tné thres R§gi@ﬁa1 Transfus%on Centres, Dr M Contreras, Dr

H Lloy@ and Dr' R Mitchell,

to Dr: J Barbars and Dr 8
aerologicax agpects of the cor

profeséor RS Tedder,

'staff>of the hppatx+:s and HI

<

Thannasaraualsa gusa to Dr P Morx

(

an&

é].oys fus

their staff. We are grateful

for coordinating the

tinuing national study and to

M Briggs @nd C Perrons at UCMSM and the

V reference laboratory at UE.

*eimer and the staff of VRL and

CDSC wro helped in this pra3eL§ and to Dr PL Yap of the South

gast Spctiand %?ood Transfusion|

i
¢

Service.

WITN4486065_0014




15:51 UIF‘ULOGu MDD HOSF M. SCH 81 838 €173 P.1S

oo
et s oo e e

1

éNCES

caoé ot ’Kuo G, WEINER AJ, OVERBY LR, BRADLEY DW, HOUGHTON M:

=
=
b
3
=

Al

Isola i@ﬁ af a cDNR clone derived from a blood borne non-a, non-B

viral hepatitis genome. Scipnce 1989;244:359-362.

KUG G, CHQQ 0&, ALTER HI, GITNICK GL, REDEKER AG, PURCELL RH,
MlY%ﬁﬁRA T EIENST%G JL, AL TER MI, STEVENS CE, TEGTMEIER GE,

EONrNo F, COLQMBG M, LEE WS, KUO C, BERGER K, SHUSTER JR,

GVERBY LR, BR&ELEY Dw, HOUGHTON M: An assay for circulating

:

i

anixhadiaﬁ *a g maior astiolegic virus of human non-~A, non-B

hagatitls. Sclence 1989; 144:362-364.

”Q\T%EE%% M, QAREARA JAJ: reenLrg for hepatitis C wvirus

antzaedx‘ uaﬁcet 1989;41; 50

.-.;‘
s

b SO, —«w s ,,,,.,,,_.

FLEGG Fuv E*ﬁ;cs of screenid g for hepatitis C virus.

Laneat 1%%9 zi 1221,

Gﬁﬁéﬁﬁ'J;' TEéﬁER RS, BRIGGSzw TUKE P, GLAZERROOK JA,
TRdT“ A, EARKQR D, BARBARA JAv’ CONTRERAS M, ALOYSIUS S:
Detactaoﬁ of kepatluas  virdal sequences in blood donations by
“nas;ad“ggolﬁgerase chain redction and prediction of infectivity

Lancet 1990;335:1419-1422.

Lo i i
VAN DER BOEL €L, REESINK HW, 'SCHAASBERG W, LEENTVAAR-KUYPERS A,
! :
BAKKER EJ FXEL-OE&LFRQ PJ, LBLIE BN: Infectivity of blood
seragesa&zve ‘ar hepatitis Civirus antibodies. Lancet 1990;

335*558 SGO

WITN4486065_0015



981—@3~u’
i

{

i

A !

7. :
;

;

i

i

)

1

!

i

i

;

g, ;
i

}

§

f

H

H

:

;

{

i

{

!

t

i

3

?

10. :
|

;

i

¢

3

;

!

kY

{

|

TL. i
;

{

. SCH

2175 P.le

15:52  UIRCLOGY/MIDDK HOSF M
|
i§
| i
C@N?ﬁtﬁﬁﬁ H, EQRE?RA JAI, AN

aﬁk‘*mm m* H@WELL DR, ALOYS

nmﬁ, ﬂ@n~3 pﬁst =trangfus

'2'6 varus serology.

$IMMGEES B, ZEANG LO, WATSON

hEAEBETTgﬁ Fﬁ, YAP PL, PFJTHERER JF,

1
H

DERSON CC, RANASINGHE E, MOORE C,
1US §, YARDUMIAN A: Low incidence of

y hepatitis in London confirmed by

i Lancet 1991;337:753~-757,
:r"': ¢ i

HG, REBUS 3, FERGUSON ED, BALIE P,

LUDLAM CA: Hepatitis C

quaﬁiifzcatuan and seﬂueqcan in blood products, haemophiliacs,

and drugrugerg. Lancet 1990

CLEWLEY i'éf?:
Langsef - 1§§0 5 309-310.

MRENO' M, "KAMINAKA K, SUGIMOTG

ABE i;x, -'séxzsu@u S, YANO M, WIZUNO K, SHIKATA T:

Cl@%ﬁ@?‘&SSﬁzlated with non- A, non-B hepatitis.

Res 4@90 18{9§ 2685-2689,
VAN ba;z @om CL, CUYPERS HTH|
EI ﬁﬁ&uo a sz BOVEN JJP, W]
cEﬁLﬁRS Pq, QCQABSBERG W,
HﬁUGﬁTOﬁ»N LﬁLIE BPN: Config
1nf@;&xﬁg‘by tew four~antiges

Landst 1891;337:317-319.

336:1469~1472,

Ba tection of hegat)tzs  virus RNA in serum.

3 H, ESUMI M, HAYASHI N, KOMATSU K,
B CDNA clone

Nucleic Acids

REESINK HW, WEINER AJ, QUAN §,

NKEL I, MULDER-FOLKERTS D, EXEL

LEENTYAAR-KUYPERS A, POLITO A,

rmation of hepatitis C virus

i recombinant immuncblot assay.

WITN4486065_0016



o
(38

13,

14.

16.

15153

xpwé'w‘?ﬁzsrxﬁfa M,

bUGIMLER Ly SHIHQTQHNG Ko M

hepéti*is géncme from Japa

hepqt;;g§, E;OC“hat acad Sc
GARSON JA, Tﬂ&ﬁ PW, MAKRIS M

Pazswav ? TEDDER RS:

VIROLOGYMIDDX HOZP M.

QOTSUYAMB Y, NAKAGAWA M,

5CH

a1.636 8175 P17

QHKOSHI B,
mlecular cloning of a human
nese patients with non-A, non-B

i USA 1990;87:9524-9528,

, BRIGGS M, MACHIN 8J,

Demapstxatlon of viraemia patterns in

haemﬁphainacséireat?é with hgparltls C virus contaminated factor

vzx;rcaqgantrgt@s, Lancet 1

GAREON JA, RING ¢, TUKE £, T
of hépatitis € virus RNA. L
BGGW R, ﬁsf CJR, SALIMANS MM
VAN BER WDORDﬂA I:
ﬂuc;alc;ﬁCldSp

v
@

WEIﬁER AJ

RO&E&BL%T? J,? CHOO OL, xousn%om M:

virgl zeguendgs in non~A, non-B hepatitis,

KUBO ¥, ?AKEU%KI K, BOONMAR

990;336:1022~1025.

EDDER RS: Enhanced detection by BCR

ancet 1980;336:878-879.

? JANSEN CL, WERTHEIM VAN DILLEN PME,

- Rapid anﬁ simpie method for purification of

J Clin WstrabLOL 1990;28(3):495~503.

VUb G, BRADLEY DW, BONINO F, SARACCO G, LEE C,

Petection of hepatitis C

Lancet 1990;335:1~3,

£, KATAYAMA T, CHCO QL, KUQ G,

WEIKER AJ, BR@QLE? DW, HOUGHTON M, SAITO I, MIYAMURA T:

A CQHA ﬁ?agméht of hepatitis
danér of post~transfusion ng

Nucleie /Acids Res 1989;17:10

Chiren Corporation:

¢ virug isolated from an implicated
i , ,
n-A, nen~B hepatitis in Japan.

36710377

European Patent Application 88310922.5.

WITN4486065_0017




199L-93-03 1S

UTROLLEY - MIDDK HOSF M. 3CH g1 836 8175 P.18

LU
Y
(B

19. KE&&GGG EE KNOR 8: Detectipn of human immunodeficiency virus;

L in rﬂﬁzé”ma, chFANn DH, SNINSKY 11, WHITE 177 (eds): PCR

prOﬁGCQ73 a quade to methods and applications. Academic Press

Inc Saﬂ%Dmegﬂ 1990, pp 337-347.

20. | WEINER'AZ, TREETT MA, ROSENBLATT J, KAN J, QUAN S, POLITO AJ,

KUO G, CEQO QL HOUGHTON M, AGIUS C, PAGE E, NELLES MJ: HCV

e g

t&su;ﬂg nn 1@@~f;<k populatién, Lancet 1990;3368:695.

4

e

2%, ! E5AE§A§ uz QQNZALFZ A, HERﬁé NDEZ JM, VILADOMIU L, SANCHEZ C,
uO?ﬁZ»TALAVERR JC, LUCEA D &ARTI’\’ VEGA €, VIDAL X, ESTEBAN R,
GHAEB;K 14 Eva]uat*on ot antibodies to hepatitis ¢ virus in a
stuéy @f trhns fugion-associated hepatitis, N Engl J Med‘

199 1323 ;1307 +1112,

722, %~INﬁBA S, FUKUBA M, OKOCHI K, EiRITﬁ Y, TOKUNAGA K, KIYOKAWA H,

i

£
MAEBA\Y' H”V transmlsb1on a?uex receiving anti-c¢ Oa-negative

blaed un¢+s Lanca1 1991 ,33? 1354,
- ,L !
FE ‘ i

23. i RAKJ~A,‘§IORENTING G, DI MA?FO V, MARINO L, MAGRIN 8,

; FABﬂIAMGJC, PAGLIARO . Secodd generation tests in diagnosis of

' ahrqngazgegatitisvce Lancet!1991;337:1354,

Y

BRIhﬂBﬁﬂa 3, Gﬁ%@ﬁﬁ J&, TUKE;PW, RING C, B%IGGS M, MASCI C,

i WIGLJGLI‘ﬂ BARBARA g TEDDE@ RS: The effect of alpha interferon
theua@v on hayatmt:a C Vllﬁ@?*d in community acquired chronic
non-A, non-3 hepatitis: a qu%ntitative PCR study. J Med Virol

19917 34:136~141.

i
¥

oot ot s g 2 A S s et E 5 e s
P b e i b g

WITN4486065_0018



Ea)
(%]

v e e e e

i s A e 30 1 e - e O s, P A G e b P S0 4 AP e A S A e

15154 VIROLOGY MIDDX HISF M. SCH 81 636 8175 P.19

BN

TUKE PW, JONES P, SAVIDGE GF,

Somresgmsse s e A et i

RS, BRIGGS M, KING C,

RODéEﬁS B, GRRSON JA: Hepati%is C antibody profile and vivaemia
L e . i

prevaienge iniadults with sa?ere haemophilia. Brit J Haem 1991;

: b
{in {press )

HAN JH, QHYFM&LA YV, RICHMAN ?r{, BRAUER MJ, IRVINE B, U;!DEA MS,
TEK@S?-—G%SQN %’; UG G, CHOO %L, ROUGHTON M: Characterization of
the {tgm{inal %egioﬁs of bepa%;itis C viral RNA: Ildentification of
caﬁ%exvéé seq@&nces ir the Siuntranslated region and poly(A)

tails atithe 3' end. Proc Nab Acad Sci USA 1991;88:1711-1715,

¢ 3
P W :
i id H
. i ! 3
. W N
SR T
M K 7
i i
Kl K
N N
; .
't

i H
3

WITN4486065_0019



=
X
Y]
(ﬂir
[ix]
N
[
e

15:54

PCR é“!ﬂLYSI" (317 RIBA-Z

DONATION

[P T

GRO-A

x

~1-1 L0
B R
3:3 R
R R
R R
R

RE2NR
R% MR
Ne o RLiZ
ﬁa £

|

R = Reactive.

NR =

[ i M =
TR T

POSIT

GRTI{G RIBA-2

Ngn-reactive.
Pasitive: x
Inégierminaxe

gativa: # '
E iveca;, band vi sible but les

NR
NR

NR

NR

MR
NR
NR

NR

50D

NR

NR
MR

NR

*aéommanded aut- -0ff in the RIBA-

N
...3

Bonou

(%3]

i
t
?
i
|
i
i
i

. Nét tested
Result when. t_sted at RVL
Regult when t#sted at VRL
5! oncod nq reglon

I

]
5 ¢
§

Z

UTROLOGY-MIDDY HOSP M. SCH

<

TABLE 1

RESULT

VRL
N83 5!
P P
PP
PP
E P
P B
N P
N N
N N
N NT
N N

PCR
UCMSM
NS5 &'
|
P P
P P
N P
N P
N P
N N
NN
N N
N N

s lintense than manufacturer's
tgst, or an ambiguous result by PCR

VE AKD INDETERMINATE DONATIONS

WITN4486065_0020



