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Usefulness of Anti-HCV ELISA Test and HCV Reverse Transcriptase-PCR for the Diagnosis of
Hepatits C Viral Infection

Myeong Hee Kim, M.D., Hee Joo Lee, M.D., Su Yon Park, M.D., Youn Sik Lee, M.D., and Jin Tae Suh, M.D.

Department of Laboratory Medicine, College of Medicine, Kyunghee University, Seoul, Korea

Background : The diagnosis of hepatitis C virus (HCV) infection is screened by anti-HCV enzyme-
linked immunosorbant assay (ELISA) and confirmed by recombinant immunoblotting assay (RIBA)
or HCV RT-PCR. We attempted to evaluate the results between anti-HCV ELISA and a qualitative
HCV RT-PCR.

Methods : Four hundred and twenty patients who were tested with anti-HCV ELISA and HCV RT-
PCR, simultaneously, from January 2002 to June 2005 were enrolled in this study. Anti-HCV ELISA
was performed by AXSYM HCV version 3.0 (Abbott Laboratories, USA). HCV RT-PCR was performed
using in-house RT-nested PCR methods from January 2002 to October 2004 and HCV Genotype
Amplification Kit (LiPA) (Bayer Healthcare, USA) from November 2004 to June 2005.

Results : Of the 420 patients tested, 321 were positive for anti-HCV ELISA, and 204 were positive
for RT-PCR. The positive predictability of anti-HCV ELISA was 63.6%. Among anti-HCV positive pati-
ents, RT-PCR was positive in 7.3% of the patients with sample/cut-off (S/CO) <6, compared with 82.8%
of the patients with S/CO =6. Among the 117 patients with positive anti-HCV, but with negative HCV
RT-PCR, 64 had liver diseases such as chronic hepatitis C, chronic hepatitis B, or hepatocellular
carcinoma. Twelve patients showed positive HCV RT-PCR, but negative anti-HCV results; of these
9 had hepatic dysfunction.

Conclusions : In the patients who were positive for anti-HCV ELISA with a low S/CO, HCV RT-PCR
positivity was shown in a low proportion. Therefore, in such cases, the results should be confirmed
by RIBA or HCV RT-PCR. The liver function test showed increased levels of hepatic enzymes in patients
with positive HCV RT-PCR, but negative anti-HCV. Such findings correlate to an early phase of chronic
hepatitis C, suggesting the necessity of continuous follow up. (Korean J Lab Med 2006;26:418-23)
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71t Anti-HCV AP o2 Y& 749+ dAl HCV
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F4(41%)34 91 24(32%)& B 5 9el[1-3] WEA] RIBA
U HCV RT-PCRE RS slojof sty HCV RT-PCR ZAF

ATH1, 5-8]. ool & A& A5 o] WYt anti-HCV
ELISA Ak} HCV S

anti-HCV 4 32} 53], w2 ZAl/AAA] H](Sample/Cut-off,
S/CO)E Holx 7% nlojgix %9 ALE HIA} anti-
HCV ELISA ZA} Azte} A2 HCV RT-PCR Z#E H|
AE3lY anti-HCV ELISA 7AFe] $JAat SAASEE B
3, oF%d anti-HCV ELISA ZA] &4 AEES Hrielaa
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1. CHAE

20023 194¥ 20053 69714 &2 BYolA anti-HCV ELISA
AL HCV RT-PCRE FAlel Ak 4207 9] A5 tiFe
2 F3go g 2ALEHY

2. Wy

1) Anti-HCV ELISA

AxSYM HCV version 3.0 (Abbott Laboratories, Abbott
Park, IL, USA) 22 A9tk AxSYM HCV version 3.0
gAh2AN o 2 delel MEIA (microparticle enzyme immu-
noassay ) W& o|-g&3to] kel Ao} IAolA CF 7Hute]
g2 AE AP oE Ak otk AL anti-HCV
ELISA S/CO %ol 1 o134l 734 Fde 2 wgeisitt.

2) HCV RT-PCR

2002'd 1958 200413 10974419] 336 A= A A2 Al
LA & o]§3te] HCV RNAE A&39{th RNA $%& RNA-
zol-B (TEL-TEST, Texas, USA)E o]&3fo] AZALS] 20|
w2} ATk JAA FHEL TS o] Hd Zed WR[1]
I} 7ro] JHAL @49} dANTPs, random primer 9 mer, RNase
inhibitor 55 ¥&3F master mix 135 pLo] RNA F&9 65
ULE 7}sle] 25°C 108, 37°C 60, 95°C 5502 oAA} ukS
S A3ate] cDNAE 4319t 1 5 GeneAmp® PCR sys-
tem 9600 (Perkin Elmer, CT, USA)ol* PCRS Al ith
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A= 93} A (HCVI, 5-ACTCCACCATAGATCAC-
TCCCC; HCV2, 5-AAGCACCCTATCAGGCAGTACC)$
o]z} Al (HCV3, 5 -CATGGCGTTAGTATGAGTGTCG:
HCV4, 5-CTATCAGGCAGTACCACAAGGC)E AHEElR
=, ol vl QUek(F) ol = AlFetth Gk PCRE Yt
Ak 9} ANTP7F E£8HE]A] %2 master mix 16 yLoll cDNA
4 uLE 71 whgA o g A, o]k PCR o)z A
9} ANTP7} ¥£§% master mix 18 yLo] 42} PCR ¥ AH&E
2 uLE &3ste] AlFsIth PCR 3742 &, o3k BF 94C
58 18], 94°C 20%, 60°C 20%, 72°C 30%E 157]2 353], 72°C
5% 13] Algstsith oak $54HE 6 uLE A3t ethilium bro-
mide (05 mg/mL)E ¥33F 15% agarose gelollA EA|A}o}
A 120 VR 3087 171958 F A F4714 £ 216
bp AA|CA MEZE A FPo = A=tk 200413 114
FE 200599 697HA] 84 7AA|oA+= HCV Genotype Amplifica-
tion Kit (LiPA) (Bayer Healthcare, NY, USA)E o]&3}¢]
HCV RNAE HZ3ITh LiPA kitE o8& ks AZzAMIA
Az el wheh Al E Ak RNA &2 TRIzol LS reagent
£ 0]83}9 Y, random primerE 38l denature RNA mix 12
uL 9 ANTP, 9AAEAE ¥33S cDNA master mix 8 yL&
Egfsle] 42°ColAM 9087 H23le] cDNAE F43IATh PCRE
5 uL cDNAE PCR buffer, PRIMER OP, dANTP mix, DNA
polymerase, RNase free waterS E83F & 45 yLol| £ st
gz} PCRS Al3)slich o]z PCRE PCR buffer, PRIMER
NP, dNTP mix, DNA polymerase, RNase free waterS X 3}3}
master mix 49 yLol| ¥z} PCRAME 1 yuLE £ ste] Alg)s}
Atk PCR 27 94C 1# 13], 94C 15%, 55C 30%, 72C
302S 15712 403], 72°C 5% 13] Alsiich &, olak 554
& 710 uLE F3t] 2% agarose gelol 7193tk YA
© 300 bp, ©|AHE 240 bp, WEAHES 275 bp $IA|OA WE
glstaic

2 A7 ARSE wpo] Quol(F) FE A A AlEA 9] B
EE 52 copies/mLoIY, LiPA kite] AlgA9] A7EE 52
copies/mL |t

=
=
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1. Anti-HCV ELISA ZAl2| & GIZE

43k} 4209 F anti-HCV ELISA ZAMe|A] e B
SR = 32190(76.4%) FAL ©] F 20490(63.6%) 4T RT-PCR
Ag BT Table 1), E3], sample/cut-off (S/CO) Zte] 6
nukel 82¢] = 6¢1(7.3%) AT RT-PCR S BT S/CO

o]AFel 239¢ A= 82.8%¢<] 19844 RT-PCR %4
278 EHtH(Table 1),
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LHs] - 0[3F - = 9 29
Table 1. Comparison of serum anti-HCV and HCV RT-PCR results according to primers
HCV RT-PCR
Anti-HCV S/ICO No. (%) positive No. (%) negative
Total (%)
In-house PCR  LiPA kit In-house PCR  LiPA kit Total
Positive 16 3 3 6(7.3) 64 12 6(92.7) 82 (100)
=6 154 44 198 (82.8) 30 11 1(17.2) 239 (100)
Negative <1 10 2 12 (12.1) 75 12 87 (87.9) 99 (100)
Total 167 49 169 35 204 420

Abbreviation: S/CO, sample/cut off ratio.

Table 2. Characteristics of patients with Anti-HCV positive, but
HCV RT-PCR negative

Table 3. Distribution of S/CQ ratio according to diagnosis in pa-
tients with HCV ELISA positive but HCV RT-PCR negative

Characteristics No. cases (%) Diagnosis S/CO ratio No. (%)
Sex Male 78 (66.7) Chrinic hepatitis C <6 5 (4.3)
Female 39(33.3) >6 12(10.3)
ALT <40 U/L 92 (78.6) Hepatitis B <6 12 (10.3)
40-80 U/L 13(11.1) >6 8(6.8)
>80 U/L 12(10.3) Hepatocellular carcinoma <6 2(1.7)
AST <40 U/L 92 (78.6) >6 0(0.0)
40-80 U/L 12(10.3) Chronic hepatitis <6 0(0.0)
>80 U/L 13(11.1) >6 11(9.4)
GGT <50 U/L 116 (99.1) Fatty liver <6 7(5.9)
=50 UL 1(0.9) >6 4(3.4)
S/CO rate of Anti-HCV <6 77 (65.8) Alcohoalic liver cirrhosis <6 0(0.0)
=6 40 (34.2) >6 2(1.7)
Diagnosis Chronic hepatitis C 17 (14.5) Autoimmune hepatitis <6 1(0.9)
Hepatitis B 20 (17.1) >6 0(0.0)
Hepatic cell carcinoma 2(1.7) Other <6 45(38.5)
Chronic hepatitis 11(9.4) >6 8(6.8)
Fatty liver 11 (9.4) Total 117 (100)
Alcoholic liver cirrhosis 2(1.7) — ] ]
Autoimmune hepatitis 1(0.9) Abbreviation: S/CO ratio, sample/cut off ratio.
Others 53 (45.3)
Total 117 (100)

Abbreviations: S/CO ratio, sample/cut off ratio; ALT, alanine aminotrans-
ferase; AST, aspartate aminotransferase; GGT, 7 -glutamy! transpepti-
dase.

2. AHA| ®|Ztst Al'LA| 2} LiPA kit2l H|m

A A AEAE AREste] AR 336 Bl T 1671
(49.7%) 0] FJo1AT LiPA kitE AMES AXIME 849 F
499 (58.3%) 0] ¥tk FAVE Fo= v A AA Al
ZF A S 0] 43F AAMME S/CO Zol 6 mjukel A$-12%
(3/251), 6 o4 A= 614% (154/251)7F o2 AZH b
M LiPA kitE AM3F A% S/CO 7tol 6 mluto)xE= 43% (3/
70), 6 o2 Aol 629% (44/70)7F o2 AEHAh
A 249 ALAE LIPA kitE 143% (2/14)7F %3012
Aol vjgte] ZA A2 AR R ARG 739l A = 118% (10/
85)7F dolsith. A7t SAdolAY Y AEIE EE S A
Al AZ ARAE o] &3 AAMRTE LIPA kit ZAME B W&o
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A A2 AEAE AHEste] Alek 3367 9] 3} T ELISA
AXSF RT-PCRY Ao 2}0]E Hol= ALE 10499 (31.0%)
e, o] 3 anti-HCVE Aot} RT-PCR 49 747}
944))(28.0%), anti-HCV &4o]u} RT-PCR %42l 497} 10
d(3.0%) 9Tk LIPA kitE ARS-S 847 3 ELISA 7AM} RT-
PCRe] Aol Aol& Hole 79 2591(298%) A=Hl, ©] F
anti-HCVE 9AJo]u} RT-PCR 2491 A9} 23¢)(27.4%) ©]

Z WHRE anti-HCV &40y RT-PCR 9419l 797} 24 (2.4
%) TH Table 1).
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Table 4. Characteristics of patients with Anti-HCV negative, but
HCV RT-PCR positive

Characteristics No. cases (%)
Sex Male 7(58.3)
Female 5(41.7)
ALT <40 U/L 3(25.0)
40-80 U/L 3(25.0)
>80 U/L 6 (50.0)
AST <40 U/L 4(33.3)
40-80 U/L 2(16.7)
>80 U/L 6 (50.0)
YGT <50 UL 10(83.3)
=50 U/L 2(16.7)
Diagnosis Chronic hepatitis C 4(33.3)
Other liver disease 5(41.7)
Others 3(25.0)
Total 12 (100)

Abbreviations: ALT, alanine aminotransferase; AST, aspartate amino-
transferase; 7 GT, 7 -glutamyl transpeptidase.

£ 9d] HEol|A aspartate aminotransferase (AST), alanine
aminotransferase (ALT)dA 31X 40 U/L 2] 2vi¢l 80 U/L
o] EE FAE HAN, YA 3efo) A= 40-80 U/L Atol
o] #2415 HAtH(Table 4).

I #

Anti-HCV7F A0 UoE A%+ C8 7Hde] &4 7
A, A ZEE Aol de A e 9 e Afela, =
7] FA719 ASole S40 7 Yo% gt} v RT-PCRE

o]&-3lo] HCV-RNAE AZEshe WHe 3471 v7] &, &
A 2EE0] = A= anti-HCV ELISA WhyBt) vzt

= Al
E9F oyt #AUH4] Hlgolut 7]l | el A
Z ol 45)7] e}y FZ anti-HCV o] & 7$- 14
2 o257 QIrH1, 5-8]. ¥ AFlA anti-HCV ELISA ZA}
9 YA dZFEL 636%E U2 ATEH H|&F AAE BT
[1]. Polywka 52 S/CO ol 10 ©]3}2l A% 814%04 9%
A BT stH2[9], £ FAAMA Alddl= 3MU] Anti-
HCV ELISA 7ZALe] A9 AddSzel dist dtelA S/CO
el whe} Ad g S EE AHEME W S/CO Hol 6 o1
ol A7k 6 wEil Aol HEl frelsiA Y YAdEETt =
e Hb AT & AFellAE S/CO ol 6 o4l 4
G H dESETt o AE J&%}ﬂ 7 AATH Table 1).

Anti-HCV ELISA # }9} V RT-PCR ZAM7b] 24X

©7} 11701] Hmhz HCV RT-PCR <oyt
B9 o= 1249tk Anti-HCV Adolv HCV
BY 4 9lE A= 3 A CY 7ol ¢l
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AW 7391} ELISA AR 91 4 A= vhro] sl &
F otk B HCV ] f4age] sdl =& 7§ RT-PCR 9
/301 v 7 Slvkes 7HA[10]E Azl & 4 ok TLeu |
A g2k AA7E gobolA 7] Wil olF A5 F e A
o] of#Sith & 01%%1]*13 W CY 7kde] 174, 9 BY ¢
ol 204, ZHAIE G 20, 71 9]¢] 1HAgho] 2501 1 9]e] 7
0]19]9] T 99 Alo] 534t} WA CE 7HoZ AdE
4 Z URES AR F 3H B 2 IAD AARGe &
A0 7 anti-HCV AT oFAJo] Ugks 702 AjZbHth Anti-
HCVE| 9 & A=l £ 4 e, 7] F{11]¢] HielxA]
# A3A anti-HCV AL} =7} golhttals spAlRt of
A3 A2 AR 9 B WA S gk CF 199 BY 7
&Jo] 7+o] Q= A HCV core protein®] HBV 9| = A3k
th= BA7F 93[12-16], ek dFo|A HCVE HBV 23
5ol ?*40 JAlF k= B3t It 17-19]. whebd £ A
ol 53] 198219 Aol A ELISA ZARIA =2 S/CO

OIHE o2 @ ATE FFol I A%
3 Roz 4rtEgle) e 9o e A
9] ¢l(84.9%) A S/CO %ol 6 olalZ S
Hol ¢ oA Y Fhgo] = =2 Ao7 R Fan=py|
=2 757h AAeH ol 49+ PCR 9
*é%‘ 71wl 3 7&*}7} Z st Azt HCV
ZCcy 7+
34 AAE9

FEA R} A

H

r\l
n&

mlm
. J

£

oy ®
o @
il

2,

U Mo o

2

o e >
=
%‘i [o Jo g

ECRN =R DT )
i
L3
<

"
ro

el 4 17} °‘°i tﬂ o] BRSE Y PAXE
S50, 1de HAE o A2 BY
P& Bel BY 19 CH 1Yol 5

[e]
"ok Ak 26 9 Aelo] YEAA g2 T

C

3 N
oL o T
mm % =2
Y
w |o
fu
o

2
rir
o,
9 o
2,
o
at
4 A
=2 ¢
2 op
)
N
olf
A
>
4
N
ofN
N

i
e
v
v

1:1
0, B apel olet A%
PIS Hol 45 ol @l

. i i
Kl 22 n[o off (@ M & ¥ N

Ao, RT-PCRe|A T 442

Aol B AR EE 4E s T8 &ME}
2002\ 195H 2004% 2
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Uelstth oo ma}l anti-HCVAlA Pdazde] Yo A9 &
3], @& S/CO #E Holx A9= ¥itA] RIBAY RT-PCRE

S A 288 Ao 7 AT olu] AREE RT-PCR ¥

o] F&3d] RS AAPAAA AT P87} k. 53, o]Hol

Agks iy 2R £ H$ole HEA] RT-PCRE A33}

o] gatel wpolg 2 ¥E AL E volshs Ao] osithy Al
Ak

Q ot
A : C¥ 71ge] AT BEAFF O 7 anti-HCV ELISA ZA}
HZAAFE 312 RIBA (recombinant immunoblotting assay)

24
L]— HCV RT-PCR ZAAIZ Rgt}) 2 A= anti-HCV EL-
ZAAF Aet AA4 HCV RT-PCR A= v AESHL
X]‘ ST
Higd 1 20029 1955 20059 697HA] B HLdolA anti-HCV
ELISA 7AF} HCV RT-PCRE FAlo A3k 4201 9] $ha}
£ WdoR 4o R AT anti-HCV ELISA A=
AxSYM HCV version 30 (Abbott Laboratories, USA) OS2 A|
g5} HCV RT-PCR ZAAFE 2002'd 1€5-E] 20043 10€97HA]
.‘—_ E 74/\}/\101];\‘] x124 Xﬂzfs}_ ;\]ulﬂ]i PCR A]z%l O]-/\,\_L 2004
d 11945 200519 69712+ HCV Genotype Amplification Kit
(LiPA) (Bayer Healthcare, USA)E o]-&3}o] PCRS A3 3}

A2 A} S84} 4209 3 anti-HCV ELISA ZAARA kA
321¢] Z 204¢] o4 RT-PCR < Hol 636%
T2 BWYth £3), sample/cut-off (S/CO) Zke] 6
ulRkel 824 5 691(7.3%) ol AT RT-PCR 43 B3 S/CO
o] 239¢| A= 82.8%¢<] 19844 RT-PCR %3
S Bk 459 AF75S AR £ A anti-HCV
4, HCV RT-PCROIA £4& B3 1174 F ¥4
3 7, T EY 59 7HA 3] 649 %Itk HCV RT-
PCRE okio|u} ELISA ZAMA SAL Bl A9E 1247}
A=, T CH T 5 7o) 9o Atk
HE : Anti-HCV ELISA 7A}9) S/CO o] W
< RT-PCROA 94 A4S Hol:= Hlgo] nj$ ub
yebgdth olo] we} anti-HCV A iAol UYoe 4%
3], ¥& S/CO #E Hole A$E vt RIBA»} RT-PCRE
g7 AXF B3 Ao g Azby ) w8k R
J27E B0 anti-HCV ELISACIA %*g—g— Hel A=l
ME Vs AARAZE ZoASlE S B & Ut ol
u [e]
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