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= Abstract =
Assessment of Validity of RT-PCR and EIA for
The Detection of Hepatitis C Virus Infection
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Jong Han Kim? - Kui Oak Jung' - Jong Tae Lee'- Chae Un Lee'
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Medical college, Inje University",
Graduate School of Public Health, Inje Universityz,
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This study was conducted to estimate the validity of reverse transcriptase-polymerase chain
reaction(RT-PCR) compared to enzyme immunoassay(EIA) for the detection of hepatitis C virus
(HCV) infection. EIA for antibody to HCV(anti-HCV) and RT-PCR for HCV was executed on
the subjects from Pusan and Kyungnam area with questionnaire survey to collect some relating
factors of HCV infection. As the result from 617 cases, the prevalence of HCV infection was 1.
5% by EIA and 3.7% by RT-PCR(p<0.05), and the age standardized rate was 1.7% and 3.4% by
EIA and RT-PCR, respectively. The prevalence of hepatitis B surface antigen(HBsAg) was 6.8%

» This paper was supported(in part) by NON DIRECTED RESEARCH FUND, Korean Research Foundation,
1993
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by enzyme linked immunosorbent assay(ELISA) and the age standardized rate was 7.7%. It was

the higher in male group comparing to female group(p<0.01). Both of the prevalence of HCV

and HBsAg were higher in elevated asparate aminotransferase(AST) and alanine aminotransferase

(ALT) group than in normal AST and ALT group(p<0.01). There was no specific risk factor of

HCYV infection. Though the degree of agreement of EIA and RT-PCR by gamma statistics was

97.2%, it showed a significant difference between the two methods(p<0.01). For the detection of

HCYV infection, positive predictive value of EIA was 66.7% and negative predictive value of EIA

was 97.2%.

This study suggests that negative result to anti-HCV by EIA didn't mean the free state of HCV

infection, therefore it would be helpful that further monitoring for HCV infection by RT-PCR in

the case of elevated AST and ALT and/or clinically suspected.

Key words : Hepatitis C virus, EIA, RT-PCR

golH (9] R AT
th.A EZ o|gEF d¥o] Sle
3 oHKim %, 1983; Yoo ¥, 1988;
Kuo 5, 1989; Ahn 5, 1992; Shin 5, 1993).

o]# % wlolg| A 9] o|Fho] BAAE T UL
o= T 2HEEALe] 10% =0l A ol BE 3ty
HA2ME BAER] gFov(Sub, 1982), A¥ IS B
3 ZHdE opd A39 zHd(non-A, non-B THE:
NANB ztg)el &g dAlshe o] 934 4o
Qo] $k31(Havens, 1956), =Uje] A4 % NANB
ZHE B B2 Fio] C¥ gl 7|3 Aoz
Haugn glom(Chung 5, 1990) 3 2¢) o8 B34
A Zkeke] @b} wpoje] 243 2Hde] B o] XA
3 glol(Lu 5, 1988; Fuo 5, 1989; Ahn =, 1992;
Shin 5, 1993; Kim 5, 1993) C3 719 b 7+3%
o] gl Fa3d ou|E AYA =AUt

C¥ g Hpolg|2CV)e] Hahs F2 Jdg &

Sl oot oz el Yom, Ha
molecular cloning techniqued] 2l&} 1 A7} 7FH5
A} (Choo 5, 1989). o] clone2] o] w2 HCV
2] genome- positive sense single-stranded RNA 2]
F 10 kbe] Ao|E 7HXitta it} HEgH genome A4,
ulolzi 29l A7l A 84 &Ald dg T T2
Z33) & o FlaviviridaeA o] YF2.2 AAAG 0|5
spolel 2she] @71HQe] 4 (sequence identity)e
A Aoz g UtH(Bradley %, 1983; He &
1987).

@Al HOV el Awde b
(radio immunoassay, RIA)|U JA4HG=H
(enzyme immuno assay, EIAYS 0|83 &3 sha] vy
(Kuhnl 5, 1989; Kuo £, 1989)0.2, A 02 v
== superoxide dismutase(SOD)YHCV poly-peptidei|
3 -3 whgd 2AR R it o] WHe 2
At QAo oAE s Fxle] Fddls AFsEA
o w4 Adold #84 o3 g A S vl 185
WA 245, B S7hE ] 7]17te] Aurajof A A
oz A#E= 877 (window period)e] EA)3}A
o] 7 A go] B3 Ao g A Urk(Diensag,
1983; Alter &, 1989; Kuo %, 1989; McHutchinson

o
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5. 1989). o] HhE2 w3t T} 9-5do] EAE
o AFxd EA7} A7]159AckBoudart 5, 1990,
Ikeda 5, 1990; McFarlane %, 1990; Theilman %,
1990). Bl £o] ti-79] Jd Aol HCVE o] &
2-34]8k20]1} RNA hybridization®o]] ¥ 83} okr
o DA A4 ¥ ol ek Bradley 5, 1979; Vitvitski
%, 1979; Krawczynski &, 1991), Z2]u 4| A)7} o}
e gyslo] 9x Rakw glo] HOVel Aeke St
o WREY} Bolw} & AL WHel o] 87
g} gk,

Choo (19890 Qlate] o] Folzl AAAlEA
(reverse transcriptase, RT)Z o]83% NANBE 7+ u}
o2 2=(NANBV)®] F€]¢} Garson 5(1990)] 2]3le
AurE S E A NS (polymerase-chain  reaction,
PCR)S ©°]&3 IHAZFEAAH S (reverse
transcriptase polymerase-chain reaction, RT-PCR)2] 7)
e 8% ol EAske Iulge) HOVE dad +
AES FomH CF 2o} Av} Pejzlel 7
of Ackd AL 7k oA skt
29 AA7el C8 el ol@atlol Bt 24}
AR WL 01851 o) Folx 2 Yo rkKim
, 1992) 78 S thdo 2 3 Aqtre] Aol
35 T, 1992), 8159 S ExE gige
&P A7-2H(Hosoda 5, 1992) A QLA A+
¢stae RT-PCRE o] &3 HCVY 9 “dH]
dTE gle AF ol

oo AFARE HOV e AWe 93 7)29)
EIA¥®} 22 )28 RT-PCRYS] AL 588 37}
g 2702 el s A9 S0 g 2
2ERlS e F9E 5 2AVo) BANA He 2
ARG 9% 4 oz EAYE o8
C¥ 4 ulolg 2 A (anti-HCV) Hf o 72} )
RT-PCRY S 83 HCVS] 25 of 2o tja dAS
Agsgon Redoz 438 2 Fse 39 89
of BF A8 £ B3] CF el AYaAL
237} s,

oy

T )

BN e 2 oo

A

-

19933 99 1HE 11Y 304714 QA thetw B4
A e AU AE oA FFARNEE F7%
1,077% % Y487 AISE RT-PCR B &2k #1857}
33 B4 7hed A= 61740l o9 Al®
=

1) sty At

THAZTE LS A¥sl Y2 g ¥
- 70T EH3INTI} A AR Ho AR AL
sttt BY 7H9 93U (HBsAg), BE ¢ 2H
A (anti-HBs)i= RocheA}l A E-& A}2-3}e] ELISA Y
oz AxBlden, €3 7Hd 34 (anti-HCVY= A2
3]AHABOTT, USA)9] A|A|o we} EIAS] Wjlog
AAreIA ). o] ¥PH-& incubation wellol] 3kxke] &3
200¢ 9} biotinylated recombinant antigen 2
recombinant antigen coated particle2 H7}sle] 3Hl-
g ¥eg Yozl th, anti-biotin(alkaline
phosphate conjugateye H7}st] FU-FA whg £
A A ot AREA) & EZY AAE A
3t AHAP S A F, subtrate(4-methyl-
umbelliferyl phosphate}s 7}sle] &gl AME9]
Al A& MEIA optical assemblyZ o]-&3l] 23
3t} W32 mode 1 calibratior rateol|¥] 35 %
E71% @A A (cut off value)s} H] w3l A| 5] rate7}
2AY 2 398 ez st

2) RT-PCR

zAlAle] WA Ex @YoM RNAS 339
&, GAA} ¥k-e7 PCRS AAlSln 1 AnE A7)
o HFsch RT-PCRE] A 74 7heks]
29319 Fig. 13} o}
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Serum or plasma

RNA extraction

Reverse transcription

Polymerase chain reaction

Agarose gel electrophoresis

Aval digestion

Agarose gel electrophoresis

Fig. 1. RT-PCR strategy for detection of HCV-
RNA

(1) RNAS] 33

Age AR RE AE F FA] E2d 42
Az B Ao AY Ao 39 AHEAIY
t}. RNA9 FZd= acid-guanidinum phenoly]
(Chomczynski®} Sacchi, 1987y o] £3}3jon, dA
3| Z3E A7) 981o] yeast tRNAS 7181
ok @A 150mo] 300x9] FE&8£%(6M guanidine
thiocyanate, 37.5mM sodium citrate, 75mM 2-
mercaptoethanol, 0.75% Sarkosyl, 0.75ug of yeast
tRNA/mIYS A7}t & 2 3e o, 45u19] 2M
sodium acetate(pH4.0), 4954/2] phenol = 994l 9}
chloroform-2- 7}8ko] 1587F AlA Hesle] £33 &
28 Z2n£9482)7)(Eppendorf microcentrifuge)2
10,0008, 4collA 1583t A4 2e)stdct. FE el 1
229 cold isopropanol-g go} -20ToliAl 2417k A
A O, oAl 92 A5de AlAsL F
HAEE 75% 37 ethanol 2 13] AAF F 102} =
F5E 718t 65TA AHEES 52 RS FHRN

$-9] template RNAZ AL8-51 T}

N

(2) RNAS] €174} #h$3} PCR

antisense primer2} Moloney murine leukemia virus
9] S HALF A (reverse transcriptase)E o] &3l HCV-
RNA¢%} A1H A9l HCV-cDNAE §4Jsl3on HCV-
RNASY A2t PCRS GeneAmp® RNA PCR kit
(Perkin-Elmer Cetus, USAYS Alg-3lct. gAAl=
MgCl, &9 44(25mM), 10x PCR bufferl[(50mM
Tris-HCl, pH8.3, 75mM KCl and 3mM MgCl,) 24,
dNTP mixture(Zt 100mM) 0.75z1, RNase inhibitor 0.
75¢4(50 unit/ul), random hexamer 0.75u(10uM),
reverse transcriptase 0.754 (200 unit/wl) ¥ HCV-
RNA 89 4ulE 715l 3 13u9] vhgd S TE o
&, 1083 A2 AHE F 42Cd04 158, 99TlA
23 WA A gasigiy

2 AME 59184 A9 3120pF PEA7
= 2070¢} 4712 FAIE sense, antisense primerS A
en, C3 H49] cDNA |EAM primere] 9
2 2 PCRY| o] FEH= F53} Aval restriction
AR E Choo F(1991)0) A2 E 214314 Fig. 29 Y+
BRI GAL whEolA dojzl HCVE ¢DNA 7
A 13l THA] 10x PCR bufferll 34/, 279 &5
28.754l, AmpliTaq DNA polymerase 0.254(5
unit/ul ), sense Z antisense primer 2} 2.54/ (10uM)S
7¥eted & 50wt HEE Stk PCR Owhg2
thermal cycler(Ericomp, USA)A 40cycleg Al
Rden, Z dAlAM Y uhg- L= 9 AJZHE table 17}
2}, ¥kgo] 1 PCR whgolo] HrE 0.5m 94
o] 20~5049] chloroformE 7}5le] 23} mineral
0il-g 5o} PCR ¥WH-g-o| mineral 0il2] 92 W Q 24|
sle] 535k, 259 PCR ¥ F SuE 6x
719% €59(0.25% bromophenol blue, 0.25%
xylene cyanol and 40%(w/v) sucrose in water) 1ul2}
o] 2.2% agarose gelof|A] S0volte} LAA slo} A
719 %% & ethidium bromide G2 3l #4ej A
aolH W2 BAIH}.

(9]
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=1234 56 2

§ 312 bp

Fig 3. Agarose gel electrophoresis of RT-PCR products
Lane 1-2: Positive control

Lane 3-4 : Positive sample

Lane 5-6 : Negative

Molecular weight marker

Left Gel™ marker | (from the top : 1000, 700, 525, 500, 400, 300, 200, 100, 50bP)
Right : Hpall —, Dral — and Hindill - digested pUCBM21

(from the top : 1114, 900, 692,501, 489, 404, 320, 242, 190, 147, 124, 110, 67, 37bP)
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187 bp
100bp

Fig 4. Restriction fragment lenght polymorphism of PCR products by Aval
Lane 1 :Uncut

Lane 2-3: Positive control

Lane 4-5 : Positive sample

Molecular weight marker

Left Gel™ marker | (from the top : 1000, 700, 525, 500, 400, 300, 200, 100, 50bP)
Right : Hpall =, Dra| — and Hindlll —digested pUCBM21

(from the top: 1114, 900, 692,501, 489, 404, 320, 242, 190, 147, 124, 110, 67, 37bP)
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ORIGIN

1 GCCAGCCCCC TGATGGGGGC GACACTCCAC CATGAATCAC TCCCCTGT GAGGAACTACTG

antisense primer—
61 TCTTCACGCA GAAAGCGTCT AGCCATGGCG TTAGTATGAG TGTCGTGCAG CCTCCAGGAC

!

121 CCCCCCTCCC GGGAGAGCCA TAGTGGTCTG CGGAACCGGT GAGTACACCG GAATTGCCAG

181 GACGACCGGG TCCTTTCTTG GATCAACCCG CTCAATGCCT GGAGATTTGG GCGTGCCCCC

241 GCAAGACTGC TAGCCGAGTA GTGTTGGGTC GCGAAAGGCC TTGTGGTACT GCCTGATAGG

l

301 GTGCTTGCGA GTGCCCCGGG AGGTCTCGTA GACCGTGCAC CATGAGCACG AATCCTAAAC

«—sense primer

Fig. 2. Amplified DNA fragments of the hepatitis C virus and restriction sites(| ) by Aval. Sizes and nucleotide

sequences of each primer are marked by underline. Sense primer(—) hybridizes to the complementary strand and

antisense primer(—) to the coding strand.

Table 1. Temperature and time in each cycle to
amplify HCV-cDNA

Steps Denaturation Annealing Extension No. of
(95C :min) (55C :min)(72C :min) cycle
First 4 1 1 1
[ntermediate 0.5 0.5 1 40
Last 0.5 0.5 5 1

min : minutes

PCR A3 4 93& 9t YA g C¥ 1
o] oA=lo] A AL ols]E Al F EIA A
Alell A & VeRY o] A8 & AFeHA] Egte
o, & 79 Tgo| gilEA e BAERE o
2 RNA©] tjs}] RT-PCRE A|3§5taL A A AEA
< 713 control2 ©] &8t & ¥ BE HH o
A} control RNAE 37| A &8sl oo} §-7& st
¥ow 1 A7= Fig 37 #rt. $2H B L A9
slollA] Felgh w2 Uehton] Haell-digested ¢X
174 E22A% #HA 2 Gel™marker [ (Research
Genetics)} H)w gt 27} w]o] =7]= 312bpHTt.

(3) PCR AH29] AZ2 98 Aeas ¥4

Fig. 4= HCV-RNA®S] RT-PCR AHE-%- Aval A3 %
&2 g F 2.2% agaroseol|A] H71GEe AR
PCRAA doz2 Yehd A5 dldlel= control
RNASL &7 Avalel] €3t A@EA B4E A3l
A7E FF3%ch. 312bpe] 12} PCR AHEE & AL
o oJetd EFF) Ao EHEHH BAHE £49
=7)% 187bp, 100bp L 25bpe] 371217} E}. 25bp
o] B4 primer 2719} H|S:de] &3t Bio] ol ¢
1} 187bpe} 100bp 2709] W= 4719 EERAE B
2|9} vl wale] gelg 4= glon, B uE 918 ¢
12} PCR AH=o] HCV-RNAZEE Rl -85 7+
& g Jonz oz WAk

3) HOV 297 B E 8900 89 AR 47

HOV 31903 #adge 8l 3 Age 422
g Fol] sHslgon, Ard NEe 4, 93, 4
o, §99 234 5o UNA AR 5, 54,
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4) A=Y

Agol BAL PC-SAS EA L2 13 (version 6.08)
& ol g3lo] I 3AARet Yl aclol et AR W&
of w2 chi-square test, Fisher's exact testS 1A%
on, FEFAAZH1992)9] T AR A= AT
TF-Zo W2 FF3}EE AESIITH HCV 2] A
thol) t)dt EIAM ¥} RT-PCRY ] YX £ gamma &
Aoz T 7Hipgel zlo]= McNemar's chi-square
testE o] g3led 247 Hrletglon, EIARe dol
25 2 SAdEEE st ZE B4A &
oL 0.052 FATt.

HTMA

1. &, M, 2Pls Aol o2 Hevel ZYHE
tAtzle]l A BXEE Table 20|49} o] @zl
3279 (53.0%), 93 A} 290 (47.0%)2.2 Fd 7hol| o]
7} A3, AW BEXE 154442 56.2%, 45~644])
T 41.7%019.00, Hads L 4349t} EIAge] 2
7} anti-HCVS) °&"é§% 6178 = 99(1.5%), RT-
PCR¥ o] A3} HCVE P EL 238 (3.7%)2.2 27}
Ueht, RT-PCR ¢l ©l3F o] EIAR] o3 RAxct
FosA %o (p<0.05), Y AT A= AT
Fzd o3 §Fs& 9A] EIAYCEE 1.7%, RT-
PCRE 2 2L 34%3 RT-PCRH9| oj5t &o] &3ttt
5 Wol] o3 AT HCV ZAE &L 15~444 2
A 1.2%9} 2.3%, 45~644] ToNA 1.6%%F 5.5%, 654
ol oM 7.7%S} 7.7%% 1 A TAFE Egton
(p<0.05), A 2= 32} 1.5%9} 4.3%, A=} 1.4%9} 3.
1%2 F e Aol7t gAY 45~644 el A <}
dalollA] T gRizlel] vlmd & zto]E BTt WA

Table 2. Prevalence of HCV infections by EIA and
RT-PCR according to age, sex and LFT

No.of tested HCV infection

(%) BIA+(%) RT-PCR+(%)

Age group

15~ 44 347(562)  4(1.2) 8( 2.3)

45~ 64 257( 41.7)  4(1.6)  14( 5.5)

65 ~ 13( 2.1) 1(7.7) 1( 7.7y
Sex

Male 327( 53.0) 5(1.5) 14( 4.3)

Female 290( 47.0) 4(1.4) 9( 3.1)
LFT' ,

Normal 557(90.3)  6(L.1)  17(3.1)

Abnormal 60( 9.7) 3(5.0) 6(10.0)"
Total 617(100.0) 9(1.5) 23( 3.7y
Standardized rate™ 1.7% 3.4%

EIA : Enzyme immunoassay

RT-PCR : Reverse treanscriptase-polymerase chain
reaction

HCV Hepatitis C Virus

LET' : Liver function test

Normal : AST(GOT) <35, ALT(GPT) <50

Abnormal : AST(GOT) > 35, ALT(GPT) = 50

+» p<0.05 « p<0.01

tt Standardized by age with Korean population

8} 9.7%0M 27)5 o £3E& eI eH, F
Hol 23 HCVY Q&L )% AT 1.1%9} 3.
1%, HIAAT 5.0%9 10.0%2 747)% ¥R A
o] HCV 2 o] <l 3tA E3kth(p<0.05, p<0.01).

2.d

o

M, 7P)5 270l ©E HBsAge) Y4B

6173 5 4273(6.8%)1 HBsAg F4< ERA
orf, 8% AT A= A7l AT FFHEL 7.
7% Ack. A%, 4, 77)% 270 e HBsAge ¥4
£ table 3o)Al9} 7o} ARERE 15~444 TollA
8.7%, 45~644) oA 4.3%, 654] o] dTlA TI%E.
e AF3NAM FEOl BT, ddEe 9 9
8%, AA} 3.5%2 FANM KA ERXTH(p<0.01).
77)% A7 ©E HBsAge &S A4 5.9%,
HAATE 15.0%2 HAAZN S8 B3THe
<0.01).
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Table 3. Prevalence of HBsAG by age, sex and LFT

No.of tested(%)  HBsAg+(%)

Age group

15 ~ 44 347( 56.2) 30( 8.7)

45 ~ 64 257( 41.7) 11( 4.3)

65 ~ 13( 2.1) 1( 7.7)
Sex

Male 327( 53.0) 32( 9.8

Female 290( 47.0) 10( 3.5)
LFT'

Normal 557( 90.3) 33( 5.9)

Abnormal 60( 9.7) 9(15.0)°*
Total 617(100.0) 42( 6.8)
Standardized rate” 7.7%

HBsAg : Hepatitis B surface antigen

LFT': Liver function test

Normal : AST(GOT) < 35, ALT(GPT) <50
Abnormal : AST(GOT) > 35, ALT(GPT) = 50
- p<0.01

# : Standardized by age with Korean population

Table 4. Prevalence of HCV infection by EIA and
RT-PCR according to Hepatitis B makers

5%), HBsAg %4 2 anti-HBs S437°] 41%(6.6%),
HBsAg %4 2 anti-HBs 70| 1%(0.2%)1U %,
0] H2Ajo)| wE anti-HCVS] 9 EL HBsAg &
A 2 anti-HBs 24 TollA 5%(1.6%), HBsAg 4
9 anti-HBs S ZolA] 3% (1.2%), HBsAg 4 2
anti-HBs &4 oA 1% (2.4%), HBsAg 4 2 anti-
HBs 9 2ol 0%(0.0%)2.2 ebt}. RT-PCRY
o] A3} HCVS) F &8 HBsAg 24 2 anti-HBs &
A Fo)| A 138 (4.1%), HBsAg 24 2 anti-HBs 443
T4 10 (3.9%), HBsAg %4 2 anti-HBs 24 T

Table 5. Preavalence of HCV infection by EIA in
relation to past and medical history

No.of tested HCV infection

HBV markers
(%) EIA+(%) RT-PCR+(%)
HBsAg Anti-HBs
- - 319( 51.7) 5( 1.6) 13( 4.1)
- + 256( 41.5) 3( 1.2) 10( 3.9)
+ - 41( 6.6) 1(24) 0( 0.0)
+ + 1( 0.2) 0( 0.0) 0( 0.0)
Total 617(100.0)  9( 1.5) 23( 3.7)

HCV : Hepatitis C virus

HBYV : Hepatitis B virus

HBsAg : Hepatitis B surface antigen
Anti-HBs : Hepatitis B surface antibody

EIA : Enzyme immunoassay

RT-PCR : Reverse transcriptase-polymerase chain reaction

3. BY 7/ EARIo| o2 HOVe) 2 S

BY 719 EAA] e di4zte] BEE table 4]
A9} Zro] HBsAg &4 2 anti-HBs 2430] 3193
(51.7%), HBsAg /3 2 anti-HBs 94370 2564 (41.

Past and medical No.of EIA + (%)
history tested
Past history
Hepatitis B
+ 40 2(5.0)
— 577 7(1.2)
HB Vaccination
+ 300 3(1.0)
— 317 6(1.9)
Blood transfusion
+ 35 0(0.0)
— 582 9(1.6)
Operation
+ 225 4(1.8)
— 392 5(1.3)
Acupuncture
+ 409 6(1.5)
— 208 3(1.4)
Tattoo
+ 79 1(1.3)
— 538 8(1.5)
History of smoking
Non-smoker 323 3(0.9)
Ex-smoker 75 1(1.3)
Smoker 219 5(2.3)
History of drinking
Non-drinker 341 4(1.2)
Ex-drinker 42 2(4.8)
Drinker 234 3(1.3)
Family history
Hepatitis B
+ 35 12.9)
- : 582 8(1.4)
Total 617 9(1.5)

EIA : Enzyme immunoassay
HB : Hepatitis B
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7} HBsAg %4 2 anti-HBs ol M= F3|HCV
R Pel=

HCV] 71 &2 table 59} 2t}

EIAHol 93 HCVS] 7+ &2 BY 7149 3
o} Q& AL 50%, BE 719 o A 2
747t 1.0%% BY 7] A 4 BE 149 o4
HE o mpE Aol Ao F89 AAH
uetd = 8 A gle 35 0.0%% Sle B+ 1.6%
Z o7} gtk &, A, FA19 AAH A M=
$% Ago] JdE AT 1.8%, A9 Aol J&e A%
1.5%, £419] 7o) Qe 7% 1.3%= 47 A0l
e Ao fald Aozt etk A R 73
o] W& HCVY ZAFEL FAT 2.3%, H| AT 0.
9%2 FATNAM o Fol g Aol op3len,
o= 13%, &5 2T 4.8%, H]SFT 1.2%2 &
FaTollA thak goy Fol@ Aol ol

ol

£

5. HCV Zrede| Zlctoll chst EIA%®H RT-PCRE S

H|n

HCV 72+] zide] tigt EIAY?} RT-PCR* <] H]
@l F AAEY dAEE 97.2%% oW,
McNemar's chi-square test 23 5 ZHAPEL {2] @ A}
o}2 Wehjgithp<0.01). RT-PCR™] sje] HCV
o] ER1E A= 6178 F 23 B.7%PIAN ™
o}Z EIAYd] 9]} anti-HCVE] %A ol& 60|,
24 gl 1782 BIAYe] ST 66.7%(6/9)
et gHH EIAY ] 9dte] S/dIUR 608e F RT-
PCRYd 23t 24 gl 59182 EIAYe] S445
T 97.29%(591/608)0]91TH(table 6).

Table 6. The results of EIA and RT-PCR for the
detection of HCV infection

RT-PCR
EIA Positive ~ Negative Total
Positive 6 3 9
Negative 17 591 608
Total 23 594 617

HCV : Hepatitis C virus

EIA : Enzyme immunoassay

RT-PCR : Reverse transcriptase-polymerase chain reaction
+ Gamma statistics =0.972

+ McNemar's chi=8.45(p < 0.01, df=1)

o &

Prince 5-(1974)]] ojall 322 NANBE 7Igo] E
1¥ olF CY ztdol tidt B2 A7/t Adso] &
t}. 1988 ChironAlel] oJ8) 202 C¥ 7HF njo]
2] U (C100-3)e) g A&l NEs 1, ¢ &
7t Bate] 70% o) dolA 5 8 (anti-C100-3)8 B
fet Aoz WA oan o] WS o83 CF 1
o] zlgto] Mo de o] &H A HUTh(Alter F,
1989; Arima %, 1989; Bruix &, 1989; Weiner %,
1990). 22iu o] G AAREE AFASA ATt
Ee A9 22 EUESS Fukske A
A g HES Jee A(keda 5, 1990;
McFarlane %, 1990y} =719] CE 7t FAjol|M=
I PEC] Hre Zol EAdez AHHUH
(Yahagi S, 1991). 2]k} C100-3 o9}l R 71|
FAES AHEshe 24d AA FAPE RS

o, ol 5-Ud TAe FER{AA HAT S
A 25 DAL ALl Mgl visled 6~85 e
FAE AL F Y= FEE AY Y e ek
A3 240) A% Aleke 2 viE Falo]chKuhnl 5,
1989; Kuo =, 1989). 34 5F 24t A ghA| ok o] &3
W gk Zo)de] ofelg 3 ovloly a9 AF A
3 Aold ATE Bo =@ o] H7|xE 3§
Ak

Garson 5(1990)°] HCV-RNA ZALE i8] A|=3t
AN FHEALAH TS (RT-PCRYS o] HHEA
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& e T g B, Qa7 Bt & ¢e
7 JA ¥ NANBH 7Hg9] ek 2 ez &
Haled Ade JAE BA s 22y HCV
genome?] THIY T2 H7IMEY Aol7} EAZ
F5 1 9o (Houghton 5, 1991), primere) X8
o] PCRO] A3 R Ao F8% &L 3= A2
2 At} Choo 5(1991) ¥ Han $(1991)& NS3/
NS4 E29JollA Aelg}t primer2t} HCV genome?] 5'-
B AL £9] AHANA HH & primer2 PCRE AJ2Y3t
= Aol ¢ dusitiz Hud} 3, Inchauspe &
(1991)2 5'H]AA} E+= nucleocapsid £-22] primerE
Alg-sh= 7o) T E region?] primers AM-SH= AR
o} o & 95 Holn, acute D chronic phased]
3l A = RT-PCR] ¥o] C100-3 FAHAPE H]
3 WA= #oa st 28y A 5(1991)
S HIAARA G ] primerE AHE-GF RT-PCR¥ ol A oF
AEo] Al 24dl EIAA S ALE-3 P& b3t
ol B st

T3t Okamoto 5(1992)2 HCVE 4 7}A] subtype
£ AUd primere] A= wig} PCRY] Axr} &
F J2E Busiglch weby Azls 5HHAL 29
9] 20bp =719 primerE Agsigien, ddHow
C¥ 7igdo] ABE BAZTH AL RNAZ o] §3)o]
RT-PCR3} Aval A|FHEAE-A 213 B5lA &7 4
" "slo] PCR A7 32 918 control 2 o] -&3ro 24
371 AR S Egstna sl

HCVE] 74452 EIAR 213 anti-HCV R ES
¥ 1.5%, RT-PCRE) &3 HCV Y FHEZE 3.
1%E 2¥7} Yehfo] RT-PCRYY e 9]t &°] EIAY ]
o SR R (p<0.05), A% EE3}E I
RT-PCR¥] ©]% &o] BIAMo] €| Auch Eaict,
Z HCV 7 A9 ¥izte= RT-PCRYC] EIAYE
o & Aoz yetkton, EIAYe)] 2% anti-HCV
SN EL 7 5(1992)0] ELISAYE o] &3] B
Felvtel 147 409 anti-HCV ¥4 & 1.7%% ¥
AL ez d 3 51919 11%, 9= B o
(Janot =, 1989; Kuhnl %, 1989; Kuo 5, 1989;

Sirchia 5, 1989; Stevens &, 1990; Watanabe 5,
1990)°] Z#}e} fAtstsict.

dEd HCV 2 &L nd#To] AR Tl vlsh
o A Vel =9 H1(Stevens 5, 1990, Wong
%, 19909} FAIBIE O o o) ¥ EFE 29
ol Z25]e 7|70o] Ao JE Ty} rIFEre RS
2 A%d & Aok 482 HCV ZE 8 o)zt
fAen 7% 244 "etde A7) BTl
9] HCV Zgd &) Aol vste] felatA =5k
tHp<0.05). 3715 o] Azdo] HCV 7<) Ada
9ol slA] E HCV 749 292 vehtes &
ARAA O tisted = &5 Bt AR A77F B ast
2t A2t A3ZAME Seldde) o] gl st
Y 27150 o) A S Hole 7% S of
3 monitoringe] 8.3 Aojt}. T3 F 71x] HHo
oJgt A7} v R A 45~644 2T} Gl A vl A 2
AolE Hol He ¥ AU BAS Bl s
ojof & FEo|t},

ELISAHo]| 2]3l HBsAge] FHEL 6.8%0]om,
a3 B3 &8 7.7%2 7 5(1992)0] RIAYES &
f3ted Bugk $ejvel 147 42l dxle] HBsAg &
BE 6.5%% RARIGATH ARToEE HS A"E
o], ¥ 2= At felstAl =ohp<0.05) AH3A &
ol st 2 9 &J2e] 7137}t B LolM A
T Mot A2 E F BY A9 Ao 2
A AFSHA .

BY 7td FAAC] WE antitHCVEY YHES
HBsAg 24 2 anti-HBs |4 oA 1.6%, HBsAg
24 9 anti-HBs A TollA] 1.2%0]91 25, RT-PCR
Wl o3t HCVY] &2 HBsAg 24 2 anti-HBs
24 oA 4.1%, HBsAg 24 2 anti-HBs Sk 2ol
A 3.9%= JeRd ¥, EIAY o3 HBsAg 44
9 anti-HBs 24 79| 192 Adstne F WY 2%
o4 HBsAg %4 ¥ anti-HBs 34 T3 HBsAg 44
2 anti-HBs A olA & HCV Azt glo] HCV
797 HBV g2 A AL gle Aoz A
ztdtt.
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i)
i
i)

Qlel whE HCVE] AP EL &
A epdert €4 2571 He
9] QA EE HCV 294 91A)
£78 STl He g
sielel e, ee BEd AEe
& 5799 sjelo] Sagieloh @ Helch
Aol webde +8 A2l gt To) Y=
Hlsle] Eskort felgt Aol ol &
tde] Agke e 59 A=t MY st

2 gEA dorh(Alter F, 1990; Nishioka 5, 1991)
A3t AlekA) 23k e B AT tgAIA
S8R9 vlgol WE e e, 47 3
Z(Alter 5, 1989; Hess &, 1989), 715 U9 A4
(Kamitsukasa &, 1989; Ideo ‘&, 1990), 3 #-& F:A} oF
£.9] o| &(Esteban 5, 1989) Sof 2J3t AR} QA&
S olgoz Tt}

HCV 7+ ] Aeho] tf3t EIAM T} RT-PCRY ] )
WA F AAEY dAERE 97.2%% oW,
McNemar's chi-square test 23} 5 ZAAPE-S /93 &}
o]& YERhHATH(p<0.01). RT-PCRE 235l HCV
&glo] golgl 233 2 EIAYd] 2]3 anti-HCVE] ok
A o= 682 EIAYY dAdE2EE 66.7%0])Q9.01
EIAWo] oJ3lo] SA4J0)d 6083 5 RT-PCR*o)
ot 24 de 591E= EIAYY SA4dE%E 97.
2%0°]| )t}

o]3g xlo]Z HolE ZAE Ortho, Abott L
Chiron teste] EIAY-2 25 HCVS EY region 0.8
FE9) g4

=N

=2
R
o)
D)
FlF fo
<

N

o
o
o
—17' S o oy ofy

o L Al 4

[asa

2 L
mﬂ-ﬁﬂi

o

o Ix O
2
-\Tir
N

@]

oft rg et H{r ol ot uwl (L

F\l

& AMH-31E 2 flavivirus and/or pestivirus
of gk wmaPukg(cross-reactivity)e] UL 4 9ok
3 o] obd Ao PR Fa e
(Wong &, 1990)3}, C100-3 3t19) BAA 3 x7p4
94 2% L B FA9) PrlRRAUTES Yep)
T AN Ee APE(keda T, 1990;
McFarlane %, & & F ok =3 9849
7V F8d ddes AHHE HCV I Fo
window period2] ZAj(Alter 5, 1989; Kuo %, 1989;
Diensag, 1983; McHutchinson 5, 1989; Yahagi 2,

1991)9}, AL WHE AA)e] 9241 (Boudart 5, 1990;
Ikeda 5, 1990; McFarlane 5, 1990; Theilman %,
1990), 18]z ¥ 329 Zu|gk HCVE <13 AAF ¥+
a*(Bradley > 1979; Vitvitski 5, 1979; Krawczynski
o, 1991) 55 28 = Q& Ao}, &8 window

per10d01] ol = w2y 7k & 4-~1558¢] 37}
Uehtr] Ak, BE 4719 o] Fofo} g7} &
Aev] d2e 29 £ 1do] AvAer P17t 2 EE
A= Jdvhe Ba% ick(Inchauspe 5, 1991). FE3H
gAY AP B AR giie) AT
ddd oz AckE A Ao w oJ WS AL
ste] o] FoAlu, & AFelM e T RIS
o % 7p) W AASgoBE 34U B
YAt Hlste] o Fof nF HCVE A7 A &
&l 71908t EIAYel o g Eo] HAETE Rt
< FE Y& Aol

olte] Az 2 uf anti-HCV $430] HCV 7S
BR8] WiAEEA] ZITRE o] $(1991)e] A e 2A
7t Qlen, B A7AT FIARS] Pl EEE 66.7%
of BIFHEZ 94 FAlIN Sol@ 27lo] it} o}
ek B4et 21 A SolA e Slalo]

€ 7% PCR 59 A
s} st

A7 2 7Y AE S Ay 3l

A, & ehgde] TG $HAES dde
2 3 478 TR enz Agude] dE 7}
/4ol . FRAIG SR A%l FAI}
SIAY A7 $LE 7hsAle] & Rdelst B o
o, 35l wet s Exrt ?%5401 NE = 3
cug Z A7 29E g9t R a2 A
88l7ldlE Aol YAt EI diREe] AP
B3 AFE BA-R2RY Y o) FolA ) A
o2 ¥78 4 gt A9 ez dq meHo
% A% i AR sereich Heix
29le) et FF YY) RYTL e
BATS BRWZZATE Aele wgeln
o},

E

%3} monitoringo] B Q.

1 A
3‘4@“9"

F

N

}_
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g MBS Ss ez ABAAL 9 &
= @ 2olzn Axstg Sl E7etn 28] 7}
Zolu} ojgo] HI BAY = v FE Ho) glom
2 g% 5o JIF SHo] ol 4EE - A
43to 2H FEHAL HAslel :Eslo]of a3
AR, d3sta vyl disled Yde] Z29E B
d e ARG = dA 28 A
RT-PCR¥] primere] Aol & W= (Choo 5,
1991; Han &, 1991; Inchauspe 5, 1991; Hosoda %,
1992)9} HCVE] subtyped] &3k 7Fo] o] FojA|A)
2t B A7l -z CF o) #x1d
g2 2R A& RNAE controlZ 4ol A FA oA
7 Aok Aval AFELEHE B3l o2l 2
Ae vgeinat SRR 2T AL ofd Rolth
ael=2 EIASH RT-PCRe] 23 fygos vehd
93 2 230l Ui FH2ALS} vl Eo] ¥R 9ot
A 7¥s Age] A}, HCVE subtype A%, 12} PCR
AHZol] )3k nested PCR, 23 H7IAME 2% Fol o
Fojzjo} & Aejr}.

olide] Aol E7etn B A7e Felvell
e 22 g e slo] HCV Z4ge] gl
< 913 RT-PCRY S A-g3lvhe HolA <jort =
3l7lon, RT-PCRHY & |43t HCV RNA H&<]
U= EIAME o] 48 A4y Wi 54 Y
el wf, o] Hbgo] dAH oz LolsiA H4HY
W EARE F 9 2 AARAY o)l 2EEY
A Al719] HCV 2 o 817t FAHSH 02 anti-
HCV7} o3 o olAo] dAje] 52l Zgdd
& ofn|ahs AUA D BA FAHE oujst
v AYXe FE, 12lm anti-HCV 49 wHy
HCV B5A2 A8 4 & 90 9 5 3lg A

kv

olt}. feluglllMe vy A ge] FHER A E
o] &3 Tlfo] YA ekl MR CF TGl
Ze g Holm2(Kuo 5, 1989; Kim 5, 1993)
RT-PCRYE & ©] &8 HCV 7Ade} 383 277 ¢ho]
7hesitd ole A glfd) 2 99 Adr} 3t
Act.

g

ru

HCV 74 ¢] kg 913 EIAY 3t RT-PCRYE 9 7
A TEE WK RHoE RAAEAGe] dF 4
9l 61742 o2 EIAY-S 0] 83} anti-HCV B.&
o}§-¢} &7 RT-PCRYS ©]-83F HCVE Hf A%
o tigt HAke ABsigen] ¥z Ay 4
7Ved e kil B3 A5 £3& Fsled HCVE
ZE7 #¥d 8lS ZnA vk HOVY 4498
& EIAYe] 93 anti-HCV YAEZE 1.5%(9/617),
RT-PCR¥o} o3t HCV ) IHERE 3.7%(23/
617) o|len, 94 B&s & 47 1.7%, 34%=
RT-PCR | 2|3 &<] EIARe] &3 &R} 9t}
(p<0.05). HBsAge] FJ &2 6.8%(42/617), A% EE
3 &2 7.7%0190.29, dAtellA Al Hlste Fof
Al =k TH(p<0.01). HCVE] 7 &7 HBsAge| %
BELE 33| W% ol FollA AR E3%hon]
(p<0.01), C¥ ztgel TP HF8Ye g
HCV 7+ e] ZIche] gt EIAH 3 RT-PCRH <] Hlw
oAA F AR S] AR 972% o, F FAR ]
A e 218 HEHUTHp<0.01). HCV 34
9] ERlef digt EIAY e ST E 66.7%(6/9), =
Ao ZEE 97.2%(591/608)0) A Tt.

olge] Antelx] EIAY g anti-HCV £/d0]
HCV Zd<e 78] wiAlskA] Rehs %3H, EIAY
o] FedFrt worg YA HAlA Folg
&70] giok selEte 44 T3V s BA B
odlx FEge] oj4lo] == ¢ PCRY HAIE B8
HCV 7+ 2] monitoringo] 87-%t}.
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