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Articies
Deteetion of three types of hepatitis C virus in blood donors:
investigation of type-specific differences in serologic reactivity
and rate of alanine aminotransferase abnormalities

F. McOmisn, S.-W. Cran, B.C. Dow, 1. Guaor, WD, Frave, RI. CrawrORD,
P.-L. Yar, BAC. Fowerr, anp P. Suasonns

Thie serofogin.reacivity and egivehfioltgy asseolated with diférant hepatills © virvs
g,{ow vananis were nvesligatéd @ a cohort B 113 anli-HCV-positive donors, 1i

Sotfand, HOV type 1 & tad fof Hne-lialf of alt infectione; 40 parcent of subjects
were infectet! with HOV type 8, and the remaingey wére infectad with type 2, Rpac
livky with the NS-4-encoded anfigens in the first-gereration -enli-c100 assay was
absenl in 68 percent ‘of donors nfecied with types 2 and 3, as compared with 10
percent for those dnfected with type 1. Even wihen combinad with surogate marker
testing, first-generation ests would have falled to dedest 12 pescent of BOV-infecled
blood donors. The age distribuiion, incidsnce of past infestion with hepaiitis B virus,
and reported sisk factors were simitarin donofs In.‘e‘cjed weith types 1 and 3 fmesny
ages Wers 21.9 and 28.9; 18 and 17.6% were gesilive for antibody to hepéliis B
sore anfigen; ahd 47 and 48% had past mravendus drug abuse). Howaver, the

distrigeifions of alanihe Bminctansierase Invels wero significantly differant in those
intected with type 3 gabhorzn.ally raised. i B3ohY dnd thoss Infected with type 1 (55%
abnormal dlanine amiholransferase; p<0.05) or type 2 {60%; p<0:01) and those whe
wire norviremiz {8%; p<G.0001). These data suggést that RCV vpa 1 js'the most
common HCVY infsction in hioed donots and that infection with HCV type. 8 may be
associnted with more sevare liver cisease, bocause of mors racent infaction of be.
c?;:se of a greater inherent pathopenicity of fype 3 variants, TRANSFUSION 1993,33:7~
Y NG ;

Apbreviations: ALT = afanine aminctransferase; ant-HBe = antbody fo hepailtis B core
antigen; EIA = enzyme [mmunoassay; HCV = hepetitis € virusy LA = fine Immunoas.
say; NCR = nongoding fegion; PUR = polymérase thein reacilon; AFLP = réstrictlon
feagmum langlh'polymorphlsm;l RIBA = recombinant Irimuneblol assay,

THE IDERTIFCATION OF hepstitis C virus (HCV)"? seroconversion in-the. denar: In addition, the bumors!
aud the devalopinenl and widespreed use of sereening responst to HOV antigens may be athormally restricted
assays for HOV antibiody” are proving 1o by duang the of reduced it Smmimdiompromised indiiduals.
mast sighificant factéss 4 the provention of posttrms- Anpihet possibile canse, of false-negative fisults is.the.
fusion hepstitis. However, conterns aboist the effsuive. existeade.of HOV varianis that élicit.antibodies that fas
aoss of the odginagl teits for mB-HCY follovwisd the o reaet with corently avaiiable anpens, Extreme se-
epnrting of catd Shiwving contiaved fransrrission ST HCV  quitacenariants-of HOV,# ¢ varjously descrifved as K2¥
by scieensd donetions.® The failare of screening may or iype H1,* have been réporied, that hava only 85 por.
be due 1o infoctiovs, séronegitive samples thet are col- cent ovgrall sequence homology with Yiie pralutype virus
lected in the ““window™ period between exposure und {HCN-1Y ang othey variants from Jzpanuss s, M
Recently, we discovered annllier nigjor type £ HEV that
- - wag equally distinet from the profolype vires, 2415 Phy-
From {he Tdichurgh and South Badt Scotland Biond Tyanslasing logenstic annfysis of sequénces in the relatively wail

T

Servies ang the Dey of Madita) Mi , Diiversity of - : 15 g . aeid S fhe
Edinbvngh, Edintuirg, Seslant the Scotelan Nutoral Biood Trgne.  SoSSTved 5 nan-roding regia (SNCR) and fn e core,
fusion Sarige Microbiclugy Ref 1 Ruehiti Mowpia, ~ NS-3 and N8-5 coding regions led 1 our clagsificetion
Gisggos, Sotlond; and the Glsigaw snd Wost Seastand Bl of out owa and olher docuipentsd segueaces ints three
-u:;np:z;»f,_ iaw ;;o:;:u;w Cl‘:'r:rké ;::;—;r" S SrsedTesion s major types—1, 2, and 3. Within the tvpe 1 gropp, »
cppovied i pary : Seallish Ny nod Trsaslesion Str- hdivigion e e N i o 10
vice G5 i by Gt No. GHCRSTSCA from she Medion R eseermn SLhﬁiV!SI(l?l» is appavent o analysis of coding region ses
Counelt (SWC). quences hetiveen the prototyps sequences {HCVY-1; tvpe

Regaived for-publicaton April 16, 1992 rovidion reetived hpe 8, 1) and thase from Japanese palients (type bl Ax
1992, and pevepied Puns 15, 1992, ’

SNBTS DOCUMENT REQUEST No:

2010/00055




8 MeOMISH BT AL,

equivalent subdivision is 4o apparent besween typs 2
sequences, corresponding 1o the K2u (type 2a) #nd K2b
{type 2b) groups in the NS-5 region.®

In this stady, we used restiiction fragment fengih
polymomphism (RFLE) andlysis of virel sequences #m-
glified in the S'NCR to znzlyze the distribution of the
three main types of HCV in Scottish blood donozs. The
extent fo which sequence veriability affécts the vecog-
nition of HCV antigens has boen assessed by analysis of
seiologic reactivity between individusl peplides used in
commercially available confirmatory isays for anti-HCV
with sera from individuals infected wilk differeat HCV
types. Finally, the recall of HCV-infected individuals
fas permitted a comparison of sisk factors for infection,
ape distribution, and extent of liver function ebnormelity
associated with exch type.

Materials apd Methods

Swmpley

Approximately 147,000 vehmieer tlood donor senples col-
tected in Seolland snd Norihern Ireland wers sereened belween
Seplember 1, 1991, and Janvary IS, 1992, for amibady to
BGY using a scoond-peneration HCY enzyme immuncassay
(Eia, Abbolt GmBR, Wisshaden-Delkenhein, Germany) or 2
second-generation HCV enzyme-finked immunosorhent assay
{Ortho Disgonstic Systems, Rashian, NI). Repeatably reactive
samples wore wsied by second-generition recombinant
immuznobiot sssay (RIBA, Chizon Corporation, Emeryville,
CA) for antibudy to 5-1-1, ¢l00-3, c33¢, and ¢22-3 antigens
and by jine fmmuncossay (L1A, Innogenetivs; Anbwerp, Belb
give} for antibody o NS4, NS5, and four diffeent core
oligopeptides, We garsied oul wil anitondy Jests and interpreted
thems $wiedy in s with the i " iRstuctions.

Danations that were positive {significant reaetivity with 1o
o more HCV antigens |14 (0 44 7) or indetermi (rest-
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FiG, i Possilie cleavage pattems for A) BaelliRsel (pailems
g} anid B) SeFT Joutiens A-G) i the STRCR of prblished sequ
of l'lC\';)(u = 19} and those ohtained in this and anr previoys ywdy
(= 59

livity with one antiper only) 3a the RIBA were 1ested Tor viral
RNA. by polymesuse chain reaction (PCRY. We tosted donor
sampies for aniibody to hepatitis 1B core antigen (anti-HBe) by
radioimmunoassay (Abbot), Doners yielding RIBA-confinned
antibody-pesitive andjor PCR-positive dongtions were recalied
for medical investipaiion and cownstling in Glaspow and Bdin-
burgh {Scatiand). A single 2lunine uminotraasferase (ALT) de-
lermination was made is samphes from the 90 recelled donors
snd from 100 randomly selected HCV-negative dosors. The
upper Himit of the notmal range for the festing faboraiory was
5 units per L. HCV sequences from hemophilincs infected by
fucror VN1 concentrates's were used foF sequance compurisons,

RNA FCR

Anptitication of HCV RNA used primers 209/939 and 211/
940} to wmplify 1he SINCR® and 205/208 and 2G6/267 w0 2m-
plify part of the NS-3 region.'” We direetly sequenced ampli-
fied DNA a5 described previously.®

HCV yiping

Predicted cleevage patierns produced by all comimon sestrice
ton eazymes of 59 biecod doner «pd Remophiliac sequences,
obtained in 1bis and cur previous siedy,™ und 19 seguences
seportedl ehsealeref T BIRINOR wwere computed with Siandard
sequence-anslysis software?? We labeled amphitied TINA By

ppl irg the PUR bufier with 2 pCi of [*S}GATF

{Amershap [nlemational, Amezrshan, UK} aud wilucing the

jon of nriabeled nucieatide tipbosphates to 8,25 pdf
{8.25 o))" One pL of the product wes digested with 1
unit of SorFT or 1 unit each of Rsal and Haell] {aif: Bochringer
Musnheim UK, Lewes, UX) in 50 wL of supplied restrictzn
vouffer for 3 hours ay 37°C,

The tleaved product was hieated 16 65°C for 5 minutes and
clectrophoresed on a 12-pescent polyacrylamide gel in 1x TBE
{134 mM Tris, 68 mdf boric zuid, 2.5 mM EDTA, pH B.0) at
50 W for 18 hours oy 160 V for 6 kowrs. Afier fixalion in two
chunges of S-pereent neetic ucid and S-pereent methanof (30
win eachy, the gol wes dried and sxposed o wray fibn for 3
day's prior to developnient. We sized DNA fragments by com-
parison with migtation distances of standard-size DNA markess
{pBR322iHaellf digest; Boshringer).

Results

Sequence variation In the S'NCR

We compared 78 HOV sequences in the 8NCR by siandard
phylogenctic methods™ and assigned them w HOY types 1, 2,
and 3 (data xot skown), A otal of seven distioet cleavege
paiterns were predicied for the restriction endonacieases HaeHl
and Rsal in combinution (Fig, 1A). All of the type 1 kequences
obtsined in this and our previous stdy, ' us wel) ug-all pub-
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Type 1 2 3

:ibinetions of RELP putierns eblaited from
I and Serk wgsocidisd with ssqeences of
tyres {10 3. Paiteras A und B for-Seeft (Fig. 1) «fo not Gilfer-
satbated, B} Opscrved RPLE paterss of HCY virinas amplifisgt frony
10D blood donor samples, shewing iafermd HOV wype,

lished tgp 3 Sequences, produced sestrivtion patieis 2 wnd by
type 2 sequences produced paiemny & &, and &, and wlE ype 3
seguences prvduced piittezns £ zid @ (Fig. 24,

SerFl indepandently differensivies- all known iype 1 ses
guenwms (puiein A, B) from pe 2{C, D, E, 7nd F) ailf fype.
3 {0; Figs. 1B, 24). Tho two adjicent SciPY sliey présesi in
«lf bl Jwo of the sequence variznls (patfern B} could not.be
stmuftdneossly cleavid, sd palierns A'and B are, for pratifea)
purposes, couivalent. and will ssbiséauently B refered 1o as
A,

HCV iyping

Awmplified and radiolaliied 5 NCR scquenves from a tifz)
of 160 PCR-positive; RIBA-confireigd or «dndutemiinate sub
jears were fyped by RELY with hoth SerFf b8 HagllizReal,.
Obscrved combinations of sestriction pagrernis and twe the in-
ferred HCV typi for gagh dumple wre. Showe in Pg, 28, N6
sample, produced festiction patterns Tocopalible.

of published sequendes or dur owa

MULTIPLE HOV TYPES IN BLOGD DONORS 9

(Fig. 2A). Types 1 and 3 erd thépredominant varlans in Scot-
i3nd {Vable V); S0 porcens of donors were infecied with type
 and 40 percent with type 3, whils tpe 2 accounled for (he
refndining 1 percent.

Serologic reactivity
# tofal 945 of fhe 50-yumples from subjects infeced with

HCY type 1 were positioe i the firsi-peneration asti-c100 FIA.

{Abbow) and.sliowed broad reaciivizy with sl four antigens in
the RIBA and with the NS4 NE-5, and coré peptides in the
LIA (Table 15 Flg, 3) By contrest, fewer of those jnfecled
with HCY fypes 2 and 3 (16/50), were apti~c100 positive, and
sarapley showed wenk or 2bsént reactivity with the NS-4-dev
rived an(igens in the RIBA and LIA, Type 3 sera-also shovwed
weaker rewctivity with ¢33¢ iz the RIBA. Sera from type 3
samples werg, howevér, cqially reactive te the NS-S geptids
it the LiA and 1o cach of (e four core prplides, Almost alf
sera from faiected individuals (987100 reacted Wit the 223
anligen. with. 3 score of 4+, .

Sera from elght subjects found by RFLE 10 be infected with
ype L fuiled o seach wiiki some of all of nonstsyelural antigens,
One possible explaation is 147 thess Tudividuals were fnfzcted
with wariint that had wpe 3 RFLP panern. i tic S'NCR but
were divergent in sequcndée elievhize i e gzeome. Ta -
vestigate this, we dmplified. sanples 2nd. sequeted thein in
the NS-3 (coding) region.: OF the six surgles thal could sue-
cessfully be amplificd Wwith the N&-3 primers, Xve corree
spended closely @ those of type 1a Varianis, whils (e Jost was
more similar 1 lype b (dat2 ric, slipwn).

Clinical correlations wish HCV type

Anti-HBe was detected in 19 percioni of samples from HCV-
infécted sibjects {100 PCR-posilive subjects; 13 saiiples from
individuals who were ‘aiti-HCOV posilive but PCR negative;
Table 1), We found similor frequencics amorg suljscis in-
feered with different OV 1ypes.

A jow) of 90 HCV-infected bloog donwrs {36 infecied with
HCY Iepe 1, 10 with type 2, 20 with type3, b, 13 who were
confirmed antibady positive Bul yeers PCR negalive ang thore-
Tore svere ot typed) atiended 2 donot Tollow-up clinic, As the.
#ges of the donors whre not distiibuted nofmally, ey were
compared by t5¢ noaparatviclric Wileoxon rank-sush test, This
shoaved. a significant differencé betein those dnfected swith
HCV types 1 and 3 (comabined muean age, 30.8) end those
infeted with HCY type:2 (moan age, 37,97 5<0.05; Tabke 2
Fig, 44}, No significier differehce was obssrved In the uge
alst ns, of Apse fufecled with (vpe T or ype 3 ar those
who were PCR negative (Fig, 4A). :

ALT valnes: from each of the four vategorias of HOV-fn-
Feuted indivi and 2 contgal group of 100 HCY antibotiy-
negative dopors 4ré shows Ju Fig: 4B, The Wiltoxon tank-
sirm Justoves sed to compaie the distrbition of values, and
the x7 tost s used foi contingeiey ansfysis OF hionbers of
sainpies, over-the apper Hmi of the dopopl r (35 wstislts
Tabie 2). Both slatistical methodls: indicaled significant differ-
ences in ALT valuds in PCR-positive. dongis {iuv., lypes 1-3)
and PCR-nzgative and HOV-uminfecied donors fall p values
<1425, Weok | ia difference b h¢ PCR-negative

group andl (he contols. In bath étadistical tests, ALT Jewils,

yeerd sipnificantly higher (p<$.05, <0.023) in dopors.jnfected
it HOV type 3 than in those infecizd with other tvpes {type
3, 24729 had dbronnal ALT; type 3, 21/48; type 2; 6713; Fig.
4B} .

A total of 27 of the 90 tdautions had porma) ALT velos
{55 unid/L} end were anti-HBe negdtive (totals of 12, 3,4,
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Table 1,  Comparisor of ant-c100, anti-HBe*, and bistory of inlrivonous dug qlil_isg:;in’ subjdtts infactad With Giifordnt HCVY typzs

ROV typs: ] Frogquency {%) ANi-G108 {3} AntiHBz{5E) WDAE (%)
1 501100 {50)- 45750 {80} 9/50 {1B) "18/38 (47’
3 101100 (10) 3710 (30) 3110 {80y arm(aé);
3 45100 {40} T 13140 {83) 7140 {38 14729 (48}
Total . - .
PCHE-positive 106113 (88 81/100 {61) 167100 (19) 34477 144
Pcnd-:sg;an‘v;l ?gliia (12) 10/i3 (77} 2/13 (13) 7713 (64
Total HCV positve 7T1S.(63) 21113 (19) 41/30 (46)

* Antibidy. 16 hepatils B'cora antigen.
1 Hepalitis Crvirus,

+ Number of individuzls admiting to past.intivenous diug abuse. Other fisk fatlbrs (p.¢., ulliple Blood wransfusion) not afialyzed.

§ Polyimerase chain reacticn.

and 8 for HCV types 1, 2; and 3 9ud PCR négatives, respee-
tively), Among fhese samples, 11 were-wlso negative it Snté-
<100 testing (25 3, 4, and 2 for BCV wpes 1,72, and 3; ond
PCR vegatives, respectively).

Diseission,
Distribution of HCV types
The data presented in this article confivm our previtus
conclusion'? that alf three major types of HCV are pres-
eat,in the British blood donor population. Tn Japan, type

A

160

®
e

Y
°

Pétgentagh Roactive

)

Peccentage. Reactive

Fi. 3, Frehugnacy ofseactiviry 10 A) anligens in {he. RIBA and By
pejtides in L1A, by S0 fype LQW); A0 ype 2 (), dnd 40 1ype 3 (@)
scia, Figores ehove: hislograim Hdieate meani seote for each rype-with
rach aniiges, from 8 {ngureactive) 1o 45

1 appears more: commonly than type 2 in blood donors.
and putients with non-A,non-B hepatitis, cirilosis, and
hepotoceilular carcinomia,5#244 When it has been pos--
sible to differcntipte type 1a sequences fiom type 1b, it
Yias been reported that the mafority of Tipancse and
Wanese patients axe infected wilk type-1b, wi
ceptiaps befg bemmopliilidcs tréated vith impoited {fron
the USA) factor VIILSE However, while aloiost ail Bood
Bouors in this and our previous slady' appear fo by
infected with type La, it has recently been reported that
type Tb &5 more commop in Holland® and; Belgium
(Mzeriens G; verbal communication; December 1991);
type 1 also actoasts for a proportion of HOY infections.
it Fraiice 37 ‘

HCV type 2 wis orginally fouid i Japancst and
Taiwatisse, patints; 2242 is presedice iy Haly™® and
‘the. LK Hinks 4t a anvch more widedpread distribution
than:zntigipaled byl original reports. Sequences of the
type 3 group have been found in the UK3**and in blood
denors from adia, Firland (McOmish F: and Simmonds:
P.; unpyblishied obsetvations, 1992); 20d Brazil (Maer-
1efis G, verba) communiication; Bebruary 1992), Two'of
th doriors I thi§ study appeat. to have! been ifected,
with HCV type 3 gutside: of the. UK (Beigiem, lily):
We have also defectod £ype-3 sequenices in pationts with.
non-A,non-I pesiizansfusion hepatitis from numerous,
countries (Sweden, Haly, USA; unpublished data). To-
gether, these datw indicate that all three. fypes' have. a:
wortdwide distribution, with varied Frequenches: in par-
licular countries.

Serologic erossreactivily

The region of the HEV' penome encoding to. €180-3
annd 5-1-1:is known to be extrenielyr Varidbie between
HCV types.1 and 247 and within types %1243 Thus, jt
is not serprising ther serologic crossreaciivity. between
tipe’ 14 antigens and antibosy eliciled by infection with
type Zand 3 s linted. In tiis study;, sera from only 21
of Ulie 51 patients infected withitype 2 and 3 (4/11 aad
17740, respectively) reacted witli NS-d-cacoded avtigens
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Tabie 2. Comparison &f the oS

MULTIFLE HCV1YPES 14 BLOOD DONORS 13

Alions of ALT® vakles in dondss, h?ec.aa withi RGYT fypes 1, 2, and 3 ead fy PCRE-egative and.

HOV-uniaisetad donars uaing i § {Upper sght quadiend end Wilcoxon Rahk-Sum 1 (iower ielf giiadrany

HCY tpe
] B 3 PCR-negative HCV-uninleciad
s 0.002 {N&) 5.68 (3¢0.025) 8.9¢ [p<0.065) 42.48 {52 0.003)
2 222 (NS} ' 3.38-{N$} EA7 {026} 2422 <0:005)
3 1138 (;<ﬁn=s 198 [p<0.01) 2099 (prOCE) 749 p<0.005) vi
POR-negdsive 166 (3<0.087} 39 {¥0.02) 126 (p<9.00T) 0,057 {48
Hc’v-un!hfmed 4210 £ TO0E 8B5S {p<0.08) 3186 (p<0.001) 810 (N§)

* Alanine aminctransfarase,
i Hapatifis C viris.

2 Poqrrerasse hrin i&d“(lﬂn
§ &5 valus g

4 renihidsesh
§ Rarik Stirs of ALT vnluss W, for gach paicwise compariec.
9o valies > 0.05 Goneldered nongignificant (NS}

(Flg. 3; Table 2). Ruactivity with ¢108-3 wits lower in
Japancss padens. ifected with type 2 in.one stody'™® but
simifar to that in type I-infecied patients in asother® Tt
is possible fhat such “crossreactivity”” s the fesule iof
weltiple infection, @5 hag bedn doscribe “0! hcrmp’m-
iacs.™ ] could be hypothesized that ditit 1 wm. I
antigéns pqslsw !Onver tha 1l~c type l

A
POR ¢ o ¢
|
Tpe 3} +f grzeiiesesey oo
| ]
T?pez* voa o pon e e .
¢
xmqg T :%:“: dg 3Taw e 4 .
ww P
B
HCvY -
FCRive -
Tyee 34 A g e L
Typa 2' P
tyob 1 P,
e ot b fe e b e e
19 wa wan
FiG. 4. A Ag
B) ALY val W parmel

i1 160 sndi-HEY-negadve cosools included 2of rofnpaddsor,

ise compatison of ntimbats of ALT values grester {han 55 upilsil. {pr rohabliity of ohtaining 1he. chsernvod

sible in intraven drug abusers, as (hat py?cuu: 5 the
p'e-tlommanl risk. factor for infécion ideatified in bland
donors-in this stady (d:o%) and others.??

Renctivity (6 ¢33¢ in the RIBA (encoded by N§-3}
and the NS-3 peptides (ILIA) with scra from fype 2- and
3ibfecied donors was more.Seequent than reactivily with
the NS-4 aniigens (Fig. 3A], and almost oll sera from
donors infected with ang of the lhrés types reacted-with
¢22-3, the miost hiphly conserved proteing Snmxlarly, the
H.quun'y aind strgogth of reactivity Vidih each of the core

peptided in the LIA. differed Hide in regard 10.HOV svpo
(F:tr 38). Id interpreting theséd rés0lls;, it must be borne
in mind that the sera were presclecled by the origioal
seedpd-gencration u.ui.nin_.; test. Thus, tere is oo in-
formation.dn the propariton of vpe 2-and 3 inféeticns
that elicit such « restricted serologic respanse & to be
undeteatable by corsent Blood denor sereening.

The lack of serologic regctivity on [he gt OF 3 cight
dopars inficted witls HOV type 1 10 some or all of the
notistiictiral antigens; conld be explained by proxinity
fa. seroconvession, althongh only three. of (he, ¢ix indi-
vidualy retalled showed -sbrotmal ALT values. Sequens
tinl studies have shown thot antibody 1o ¢22-3 or ¢3ic
may appeer before antibody fo c100:39%32 and that this
restricted profile 'may persist for over a year ufter pri-
mary infection, particularly it eldérly or imimunocom-
promised Individusls. We therefors posh:ia‘e 1t some
individusls infocted with types 2 of 3, who have g de-
layed or absént response. 1 the cofe protein of HCV,
may not be idensfied by preseat seralogic screening, as-
says. To-deteot such “sermegative, ™ HCV-infected do-
nors, the aensumty of current second-gengration a4says
conld be improved by incorporation of the homsilogues.
of the ¢100-3 and other proteins from BEV types 2 and
3 & antigens in screcping and cofifirmatory wssays.

Approximatély one-hid. of. HL\'-Infwcd Honors, were
negafivé for anti-BBe and had ALT vatuds in the,sormal
sange, whichi is consistent:-svith previvuy stuies 3> Even
i surrogate marker westing weic combined wih ani-
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12 MeOMISH ET AL,

S10D (firse-gentration) stretuings 13 of “the 90 HEV-
‘infected dongrs would have beep ndssed. Whesses most
doriots infected with HOV lypé 1 would be xcluded pn
the hasjs of anti-c100) repctivaty, excluston of those ip-
fected with type S would have:been, dx almest il cases,
doe bo raised ALT values,

Gonrse of disense associated with different HCY types

All of the récalied doubrs were agymptomatic; al-
thiniigh dpprasimiately 60 parcéni had ALT valugs ahove

the: upper limit of the nonmial renge, A significant finding:

wis, 3 ciear-différonce in the d:smbunon of ALTvalues
in those who were PCR. pesitive and. those. whoe were
PCR negative (p<0.0001), Indzed, the ALT valhes of
the latter growp were comparable for those of the HCV-
negative cnmml 30005k..

It s been suggested that HCV ivpé 2 viay ‘cause
Rigre severs disesse Smd be leds susceptivii to fnterforon
therapy than type 1% Jn oy Stizdly, the. distribution of
ALT values of type 2-infected donors Was similar to that-
of type I-infecied donots. However, theif age distribu.
tion was, net typical of blood deners and. fended o, bo
tigher than thal of donars infected with type 1 and fype
3 variants; which suggests that infecfion had cocurred
fonger ago ahd had had more Hme-to Tesolve.

1n contrast, doisors infecied with IEV types § and 3
were of simtler age and had a &ivilay incidence of past
hépatiils B virs infection and seported fisk factors for
infection (i bath cases, apptb)ﬂmate]) S0% admitied
past intravenious drug ablise), Theréawad no associution
berween HCV typs and 1he: peographical yegibn within
which (he donar fived in Scotfand or Northierh Ireland,
nor wib there any association with specific: areas, such
as public Iwusing, Within 4 city, All bist thzee -of the
dopors ware. bom in Scotfand or Northern Ireland, and
thi mujuirity are: Jikely to hdve «deguired inféction fiom
Wréice. Thus, it is unlikely thal siniple-epidemiologic dif-

forenCeg can. account: for the marked: diffecende in the-

distribution of ALT walues in e two gromps {(ffpe 3:
#3% abriomne! ALT, compared with fype 1: 85% iib-
normsl; p<0.05). These differences vaise the possibflity
(hat infection with type 3 is essocizied with: greater fiver
damage und possibly a inore. severe coursé of disease
han ihfection witli type 1 and Tndicio oientiai clinical
role for HCV typiag. However., despite the spidusio-
logic. mvcshga(:oné, it fémains: posuble that the highet
ALT vatues in type 3-Infected donors are the result of
more regént infection and are perhaps associated with
the infection of current drug ebusess and their. contacts
i certain areas of Seotland. Th addition, the higher ALY
valises do i necessarily refleet grealer long-term dam-
age-to the fiver or fhe likefthood of complications such
85-cHThoSIS and: myazoccllulm carcinoma. The full sig-
nificafice of the differences id ALT values csn therefore

ot dnd Nynficm Nitud (endes, Abemiein, Inverniss,

e defeimined only by ferther ohseivation of the doours,
fo study the coutse of infection in moge detail and to

Ay i Yiopsids (0 fvesiigate direcfly the wdint
6f liver distase,
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