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Comparison of Molecular Biologic Methods
for Detecting HBV-DNA in the Sera which Showed Both Hepatitis
B Surface Antigen and Antibody Positivity

Mun Jecng Kim, WM D.. Hyon Suk Kim, MO, Ch Hun Kwen, M D, and Kwang Hyuo Habn, MD.*

Department of Clinical Pathology, Department of Internal Medicine®,
Yonsel University College of Medicine, Sooul, Korea

Background @ Serologic markers are used to sereen and diagnose the hepatitis
B wvirus infection. In endemic area of hepatitis B, the coexistence of HEsAg and
anti-HBs was frequently observed, Thiz finding is unusual and difficult to
interpret. In this study, we performed three molecular biologic assays-polymerase
chain reaction (PCR), chemiluminescent molecular hybridization assay (CMHA),
branched DNA (bDNA} nucleic acid hybridization assay- to detect HBV-DNA in
the sera which showed both HBsAg and anti-HBEs positivity. To define the
patients’ exact clinical conditions, we analysed the characteristics of the patients
according to their diagnosges, other zerologic markers and clinical findings.

Methods @ HBsAg and anti-HBEs were detected by ElA (Enzygnost, Behrin-
gwerke, Cermany) from clinical specimens of Yonsei University College of
Medicine Severance Hospital collected in the period between January 1996 and
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December 1996. Eighty three specimens from Severance Hoeepital and twenty two
specimens from Health Care Center were randomly selected and were subjected to
HEV FCR, HEV CMHA and HBV bDNA assay for the presence of HEV-DNA,

Results : The patients were arbitrarily divided into 4 groups on the basis of
the optical density values of enzyme immunoassay results. Group [ (high HBsAg
and high anti-HBEs) consisted of 6 cases: group II (high HBEsAg and low anti-
HEs) consisted of 70 cases: group I1I (low HBEsAg and high anti-HBs) consisted
of 1 case; group IV {(low HBsAg and low anti-HBs) consisted of 6 cases. Among
83 cases, the positive rate was 51.8% (43 cases) using PCR method, 53.0% (44
cases) using CMHA, 60.2% (50 cases) using bDNA assay, HBeAg and anti-HBe
Il were helpful to predict the presence of HEV-DNA in the sera.

Coneclusions @ More than half of the patients whe showed both HBEsAg and
anti-HBs positivity were positive for HEV-DNA by molecular biologic methods,
In contrast, no one whose serologic markers with only anti-HBe pesitivity with-
out HBsAg and anti-HBs positivity showed HEV-DNA positive in the sera from
Health Care Center. Taken together, the management and follow-up of the
patients of both HBEsAg and anti-HBs positivity could be greatly aided by com-
bined adoption of any one molecular biclogic assay of HBV-DNA with other
serologiec markers such as HBeAg and anti-HBEc Ighl. (Korean J Clin Pathol
1997;17(6):1124~36)

Key Words : HBsAg, Anti-HBs, HBV-DNA, Polymerase chain reaction (FCRI,
Chemiluminescent molecular hybridization assay (CMHA), Bran-
ched DNA (bDNA) nucleic acid hybridization assay
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Bd i< BY irHEubelel~ (hepatitis B
virus, ©]3t HBVZ 249 Zel oz Lalshe 2
Fe=z 1 A3 2 A5 BY eddle]z 22 g4,
Fallol ojFt A QA Do)y B EF
AHE 2 gle BY e ¥€3E3E 542 BY
Frgule]a] =~ THIY (hepatitis B surface anti-
gen, ©|3} HBsAgz}t oFg), BE ztgulele 2 &4
3 (antibedy to hepatitis B surface antigen,
o|8} anti-HBs2t ¢Fg), BE Hdule]a] 2 coredt
A (antibody to hepatitis B core antigen, |8}
anti-HBcz} 9%, BY 8uke|gl= o349 (hep-

atitis B e antigen, °©|3} HBeAge} 28 ¥ B
Ftdnle] 2~ o3l (antibody to hepatitis B e
antigen, ©13 anti-HBeid 9F3H Se] 2ok <] &
HBsAg# anti-HBst AZFZAIM Sale] A
H% ddzAlz de] ol 852 ek $2 veke B
3 FHe] amRlger, E99g A el
HEsAg®} anti-HBs7} 25 2Fd9 As7) 718 &
deed, o A¢ o A8 AHE wgsle A
3 Az 3L FFPsed ojEiEe]

WA FAAF FAbs 2Ed weal oiF Ay
o] Heukeo 2l3] YAEHE SolgHe =4 F5E
Helsle 7] dhde|Aw, o) E E&l FES ut
ol# 2 EA] f5ut A Eel o AFHY S 5
ehslz)e ojdich ¥ HBeAga HBV-DNA poly-
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merase F°| Hlo|E2e] SAHI FEEHS AR
FHF 2 slevl] oA 94 HH A& 3, F
el EAMIEEE ZgE ol g8y 3 dielg =
#HARE AEshs Wge]l A& a A2, 3],

2 e Tel e HBsAgT) anti-HEBs7l 41«
A A2AE Helg EHE dteE SRHESIAHNE
¥ (polymerase chain reaction, °|8F PCR=Z =
o= HEV-DNAS F4dd+keta, SEaia)
BEEEEY  (chemiluminescent molecular hy-
bridization assay, °l%} OMHAZ 23 hDNA
H (branched DNA nucleie acid hybridization
assay, °13} bDNARY2E ¢3H 22 HEV-INAE
FEZsid, €3 BE gubeld s fEx £FE
ArratEch 38z, HEV-DNA &3 ZA3s o5
o] gl 7e} g P4 AlE 9 9dadmE
v wale], HBsAg¥ anti-HBs7F 4= @Fd<l
2 5A& Fetrnzl s,

= 3 2
1. CHab

199613 1¥5E 19969 12271=] dAdFz 2
et Augs Wale] Hed Sa 5 HBsAgH
anti-HBs7} €l2)=s] EiddZadds] 25 ok
Aoldd Ha & datez s olE oA B2y
uhd e 2 HBsAgd anti-HBEs7F B4 ke & &
dtxa, o] FollA] ] d=3F 83 HAE dide
Z PCR, CMHA 9 bDNAY 52 #2833
AAE dAstEch B dETese AR o

47 & BY it8 EAR 5 HBsAg@ anti-HBEs
7t R% &deo|n anti-HBcY “FdelHA, it
27} A4 22615 1o Ad=Eisdn dideEe] A
A FoaHoes P EIHA SA4 AT W
Fale], Fab Hria) -T0celM Rusiwc)

TE d 5] s doluy] He) ol5s] 2
2 o2 B zhgulelelse] ¥4 B3} (anti-
HBe, HBeAg, anti-HBel & 7t 7% FAF (AST,
ALT, total bilirubin} 235 =8l

2 WY

I EHESH M

B3 719 wlolzlx EA|alz] A Hile
Enzvgnost™ HBsAg, Enzygnost™ anti-HBs,
Enzyenost™ anti-HBe, Enzygnost™ HBeAg,
Enzygnost™ anti-HBe (Behringwerke, Mar
burg, Germany) 2 HBc IzgM ELISA Plus (5
47, §=F AHESle AAWYSFYeE AlgsE)
At olEg HNS ez =3 deld e}
il 2oz vyglen, fe =n biEE FlER
#fap A Axpe] FBEA| 9 cut-off2]e] e)z}
208 & A4S wrln BRI 2080 e
AFE drtn 2R (Table 1).

L}, EEtSA082Y (polymerase chain re-
action, PCR)
(1) DNA F=5
DNA F2¢l& guanidine-detergent 23149
DNAzol™-#F#H= DNA #24¢F (Molecular

Table 1, Grouping of samples according to the optical density of HBsAg and anti-HBs by enzyme

I OE SSEY
Group Dielta LI " of HBsAg Delta 0.0, % of anti-HBs Mo, of cases(%)
Group 1 > 20 »2.0 G 7.2
Group 11 2 2.0 2.0 T0 (84, 31
Group 111 L] > 20 1012
Group IV ¢ 2.0 20 6 7.2
Total 83(99.9)

* ! Delta 0.0, = patient’ s O. D, -cutoff 0.1,
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Table 2, Synthetic cligonuclectide sequences used for amplification of HEV-DINA

Sequence {5 —3) Praduet size

Lacation Mucleotide position (5 —3')
X gene
2ENsE 1385 - 1416
antizense 1823 - 1803

research center Ine., OH, USA)E o] 855t

(Z) AlLkd] H=

HEV-DNAS 2%3t7] 9% oligonuclestide 4]
wiE X fEA SelF zle2 3804 DNA 4
7] (Applied Biosystems, CA, USA}Z #4d3isl
cf, A=l $3 8 971 MEE Table 28 3t

(3 PCR ==

PCRE #3 Wlaof& & Fxif ANTE 20 s,
TRIS/HCL 10 mM, MgCl 4 mM, DNA poly-
merase 0.1 T0le] =4 slgdcl Fae4 =248
DMNA 2 2 al, A2 10 pmolet] & 9HE=d] 3
71t & SRS drietd 3 Salvt 20 47 94
g4k Thermal cycler PEI600 (Perkin Elmer
Cetus, CT, USAJ& o838l 94 T4 1§ 4533
predenaturation 54, 94 ¢el4 1533 denatu-
ration, 55 o4 15337t annealing, 72 A 30
F3t extension dhe IEE 353 UEF F oelAG
22 72 oA 1087 post-extension* 1T

(4) ZZ= DNAZ| B4

235 PCR 42 10 pLE #8k 2 4L2] brom-
phenol blue loading dyec] E#HSR 1.5% aga-
roze gelslA molecular marker (123 bp DMNA
Ladder, Gibco BRL, Life Technologies, Inc.,
Caithersburg, MD, USA) & 4 1000 bl
308 B¢k #ArdEsEch ¢lE ethidium bro-
mide® GA§ F AlejdRzr2 Fhasle] 428bp
78] FE4E0] A kdez AssEGd
(Fig. 1).

C. s=EtUEErEEEE (chemiluminescent
molecular hybridization assay, CMHA)

HEV-DNA 532 Digene Hybrid Capture™

system HBEV-DNA Assay (Digene Diagnos-

tics Inc., MD, TISA) kitE ol &3k HBV-

AACTGCATCCTGCGCGGGACG 428 bp
AAACCTTCATGGTGCTGGTGA
Lane 1 2 3 4 5 6 7 8
«— 428 bp

Fig. 1. Ethidium bromide stained agarose gel elec-
trophoresis of HBV-PCR products, The 428
base pair bands are main products amplified
from the ¥ gene. Lane 1, M, molecular
marker with bands at 123, 246 369, 492
and 615 base pairs; Lane 2, 3 4 5 6 7.
PCR peeitive from both HBsAg and anti-
HEs positive patient serai Lane 8, PCR neg
ative control without template TINA

DNAE RENA proberl S3E FWd AFAA
RMNADNA 3343 F alkaline phosphatase?t
AE anti-RNADNA HiE3E 9847 F
Epggz|de Arisled =97 (DCR-1™ Lumi
nometer, Digene Diagnostics, Inec., MD,
USA)Z relative light unit (RLIE =33k
o 58 ¢agle EFEEIE olEsd X
e T e

F34

2} Branched DNA (bDMA)E

Chiron*t¢] Quantiplex™ HBV-DNA Assay
(Chiron Co., CA, USA] kitE AHEste A=A
2] A« whel FHALsIET bDNAEE sandwich
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nucleic acid hybridizationtl 224 ¥ o =HE
E3d 3t dle]3 2] genomic DNAES 353 X
oligonucleotide target probe?t 22Hgl wells] gk
A FEoh wEE B Y8 HBV -DNA=
branched DNA (BDNA) 5715 53403 &
ZE7)e alkaline phosphatase-conjugated
probes §3AF 1 seEhiEy|AS Hrbe £ g
2 A9, B2 43 3le BFE BEAE o8
slo] REFUE AS5Eon, o o Esle] HIF
stgih

2 o

1. HBsAgi} anti-HBs ZENQ] M8 S HEd
2R

AH did2 834 F 2Rbet 551, <27t 28m e
2 97 A ok 2vfelfich. dEE 124141A
TeAlel 24 EEE sllen A AHFL 474
ot 53] 40di=l4 60dl Alele] ARFe] T1.1 %

Table 3, Distribution of the patients studied by
age and gender

Age Mala {26} Femala{%) Total (%6}
10-19 20 2.4} 10 1.2 al e
20-29 T 8 4 10 1.2) al o6&
30-30 T8 4) a0 3.8 10012, 0
A0-49 13015.7) 9110. 8) 221026, 5)
B0-59 16(19.3) 60 7.2) 22026, 5)
i 9{10, 8 60 8.4 15018 1)
T0=79 1{ 1.2 20 2.4) al aa
Tetal 5566, 3 23034, 9) £3099.9)

2 e A st Table 3).

2. HBsAgzl anti-HBs EHZE=X2| D LE
BRARDL B

FHEA 208 71Ees O ae|rt wa wEe
ol 47)s] 2oz 25E & Aq, 122 64 (7.2
%), =2 70+ (84.3%), =22 1< (1.2%),
IVZE 64 (7.2%) 2 HBsAge] F3=3e T
anti-HBsg] £3=3E 22 [[2¢] dEES 22
a5t Table 1).

3. SEoo 2k BIE

HBEsAg®h anti-HBs?} FAlo] 94482 29
HaEe] ¢l Ak BZaRgalel 134, shd3k
o 30ef, TEE 12, AT 284 ¥} Table
4). v F3=38 13 o e 478 2
o g A Egich T2 SRd3E 449 TheE
ok 24 F EFTH, [T 9709 234, AW
10¢ 2 M EF 254 0]k, NIZE FHAHE
Ap 1delglen, IVEe wHitd 3¢, A 24
ol 7R =gb 1efe] slich

4, FE0S2 Z7Is At It

AST, ALT, total bilirubine] 49l #5871 zhz}
55,4%, 57.8%, 44 6%¢<|slch(Table 5. HBsAge]
GE Mk TVae] A 3715 34 difde] &
A4 Eeolglen AR Sr1 ASE Avlg 3
=2| Zrhule] glglen) HBsAgel H& 23 I
2] A5 Fanrc de S0 A5 vsals
2 et TV vz chapal fabs sich

Table 4, Distribution of diagnoses of the patients in the different groups

Diagnosis Group (%)  Group IT(%) Crromp IT1(22) Crroup IV {25) Total (%)
Asymptomatic carrier - 120 17.1) 1010001 13({ 15T
Chronic hepatitis 4( 66.7) 230 32.9) = 3050.00 30( 36, 1)
Liver cirrhosis = 100 14, 3) A 20 33.3) 12{ 14,5
Hepatocellular carcinoma 20 33.3) 250 35.7) = 1( 16.7) 280 33,7
Total 60100, O TO100, 0} 1(100.0) G100, 0) A30100.0)
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Table 5, Resultz of liver function tests among groups

Group Mo, of cazes Group I Group 11 Group I Group IV Total
Teat\~ G100, 02 TOL100. (%) 1{100. 085) G100, 0%) B3 (100, 02a)
AST 0- 40 2{ 33.3%) 3T{ 52 9%) 1{10:0. 020 G100, 0%) 460 55. 4%)
T/} 40- 949 1{ 16, 7%} 221 31.4%) = = 230 27.7%)

100-199 21 33 3%) T{ 100 0%) = 9 10, 8%)

200-299 = 10 1.4%) 10 1.2%)

0= 1{ 16. 7% 30 4.3%) = = 4( 4.8%)

ALT 0 40 2l 50.0%:) 39( 55.7%) 1{100. 083) 50 83.3%) 480 57.8%)
TU/L) 40- 99 18( 25.7%) - 10 16 7%) 190 22 9%)
100-199 L[ 16 T2 104 14. 325) = = 114 13.3%)

200-299 21 33 3%) 10 1.4%) 5 o 30 3.6%)

a00= - 2( 2.9%) = - 2( 2 4%)

T. bil 0.0-1.0 1{ 16, 7%) 341 48 625) 1{100, 0%a) 10 16, 7%} aT0 44 6%)
{mg/dL} 1.0-2.4 Al 83, 3%) 261 37 1% = 40 66, To) a50 42 2%
2549 = 5( T.1%) = 10 16, T4} 6 7.2%)

50-9.9 30 4.3%) = = 30 4.6%)

10.0= 2{ 2.9%) 2( 2.4%)

5 SEMM BxHEESE HBV-DNA ARz
9| Ea} H|m

Al CMHA= bDNARE 10 pg/ml <4
& ddes Assich Al 7 FAPHeAH RS
FHQ AT Pdeln 2T S49 A5e 324
ol2irt. bDNARSIMT @44l A7 Sede|en,
CMHAZ °|&% HBV-DNA HFHdMe &4
5t bDNARS PCRellM 49 %7} 34, PCR
dlAgt SAdolx CMHAS bDNARA F4<l 7
& 5elelA #E=FHTable 6). HEV-DNA 4
&4 ¥ PCReAMT S42=2 vgtA v CMHASA
gk o2 v F9 & FFHA A EE vad
23 Holit Aol BHA EsiEoh HBV-
DNA2] 34 CMHASH bDNARZHe AdEH
£ A3 23 AdAs 0,923 (pd.05)eE wE
ARAAE B9 Fig. 2.

6, 3= EX|Xo| ETEX THH OIE BA
=55 AL 2Rt

ok ARE 208 PCR, CMHA 3 bDNA

Table 6 Comparizon of the results of HEV-DIMNA
by PCR. CMHA and bDMNA assavy of 83

subjects
PCR CMHA*  bDNA assay’ Mo, of cases

+ + + 30047, 0%)

+ - + 3 3.6%)
+ - - 1¢ 1.2%)

+ * 5( 6.0%)

+ Al 3.6%)

= 32(38. 6%)

' PCR @ polymerase chain reaction
P CMHA @ chemiluminescent maolecular hybridiza-
bion assEy
* bDNA assay @ branched DNA nucleie acid hybri-
dization assay

H= &% HEV-DNAS 482 I3 57.1%,
58.6% 2 65.7%Hom, ¥ 479 72+ PCR%
CMHAZ HBV-DNAZ} d&3 de =4 &
Skt (Table 7).
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{ng/fiml)
40000 ¢ *

y =0.31x —507.95
R =0.923

[=In ]

i 1000 2000 3000 4000

CRIHA (P )

Fig 2 Correlation of HBV gquantitation between

chemiluminescent molecular hybridization

assay (CMHA) to branched DNA (BDNA)
nucleic acid hybridization assay.

Table 7. Positive results of HBEV-DNA assavs

7. ZiCHHO| DB EXMESE HBV-DNA ZAH
HHE

Agd] et PCR, CMHA % bDNA®E| 34
4 vagt A A FPES HE=F Bl
o g wE EAgEEd HEV-DNA it
skl g2 Aol #3AEA @itHTable 8). Az
bDNAYS kg0 =2 Helglon 53 554
BiAles ohe wHEg s Eited FA
23 oo glaick(p=0.06).

8. 200l 2loiM CIE B8 2ty EX|RI W=
&

4 859 F HBeAg %4, anti-HBe &4
#A5E 364 (43.4%), HBeAg &%, antiHBe
abdel S 364 (43.4%), BEF 543 d= 11

Group HBsAg anti-HEBs FCR' ChIHA® bDMA assay® Total
Group 1 High High a(a0, 02) 3{(60. 0%) 3l a0, 0%) &
Group 11 High Low 40057, 1%} 41 (B8, 6%) 4610 63, T4} T0
Group 111 Liowe High = - 1E100, D) 1
Group IV Lo Low = - - [

" BCR : polymerase chain reaction

* OMHA : chemiluminescent molecular hybridization assay
* bDIMA assay © branched DNA nucleic acid hybridization assay

Table 8 Positive rate of HEV-DNA assays according to the clinical diagnoses of the subjects who showed

both HBEsAg and anti-HBs positivity

Diagnosis PCR' CMHA® bDMNA assay’ Tatal
Azymplomatic carrier 969, 2%) Bi61, 5%) 121092, 3% 13
Chronic hepatitis 15050, 0%) 15650, 0%} 16(53. 3%) a0
Liver cirrhosis B150. 0%) G50, 02) G50, 0%) 12
Hepatocellular carcinoma  13(46. 4%) 15153, 6% 1657, 1) 28

*PCR : polymerase chain reaction

* OMHA ¢ chemiluminescent melecular hybridization assay
® bDNA assay © branched DNA nucleic acid hybridization assay
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Table 9, Resultz of HEV-DNA assays according to HBeAg and anti-HBe positivity at the time of coexis-

tence of HBsAg and anti-HBs

Mo, of cases that showed positive results

HBeAg anti-HEe PCR! CMHA® bDMNA assay’ Total
- 4(36. 4%} 3(27. 3%) 4{36, 4%) 111 13 3%)
= + 11(30. 6%} 10127, 8%) 14138, 9% 361 43 4%)
+ = SRTT. 8%) 31088, 1%) 3288, 9%) 36 43. 4%}
43051, 8%) 4453, 0%) 50150, 225) 830100, 12}

' PCR : polymerase chain reaction

EOMHA : chemiluminescent molecular hybridization assay
 WDMA assay : branched DNA nucleic acid hybridization assay

Table 10, Resultz of HEV-DNA assays according to anti-HBc IgG and IgM positivity at the time of cosx-

istence of HBsAg and anti-HBs

anti-HBe [gl anti-HBEc Ighd PCR' CMHA® bDMNA assay” Total
+ - 2R(41. 7% 2610 43, 3%) 310 51. 7%} BOE T2 3%)
+ = 14100, 02 1100, 0% 1( 1.2%)
+ + 13(81. 824 17( TT. 3%) 1810 B1. 8%) 221 26.5%)
43{51. 822) 44( 53,026} 500( 60, 2%) B3(100, 036}

'PCR : polymerase chain reaction

FOMHA : chemiluminescent molecular hybridization assay
* hDMA assav - branched DNA nucleie acid hybridization asssy

= (13.3%) 21915} (Table 9). °l1&2 HBV-PCR,
CMHA 9 bDNAYe A2 kY ES 4mEd,
HBefg 24, anti-HBe 38491 #3 HBeAg.
anti-HBe7} 25 &491 ZelMs 27.3%-38 9%
= fAlE EHES Beiw, HBeAg 93, anti-
HRBRe &% TelMde 77.8%-88.9%=2 <= #|&
o ¥ P Eo| FEFIH(p0.001). Anti-HBe
IgMe] 4= kel & HBV-DNAS] H&E9
77.8%-100. 0% 2 anti-HBe Ighis] £49%1 T2
41.7%-51. 7% 2} ¥4 (p0. 001) (Table 10).

o &
BE Ziduje]lz] s zhed AvkE o8 @A EE F

Azb FAlEe] chekstdA s sln " fEE
A AEEm sich 2¥AT g2 3 g

ofl 4 ode]& el FalE Jehfis A50t g 42
£ HBsAg# anti-HBEs?} 4]« @¢4& Eele
Afolth HBsAg®@ anti-HBs7} FAl¢ b7
£ Heole o Euabd w225 HBsAg o
A E140% FEE =82 @A S5z glen
(4,5) =8 P42 gule] disise o 7= 9
o] @e] AA=e] sithEg-§). §2 v = B
3 gute|e 22| FAEHH EAA FAF g
3.9-6.6%7} HBsAgT anti-HBs7tF Sl A&2
the ®art gleni(9, 10), S=te] 4T dele
2 e falsld HEEe] @i ad 3aat of
g AAEkEE, £ 97 dqidsds = HBsAg
7 anti-HBse 9712 4w s o, 34 drpe=
=5 e grle 52 F0] 84 3%E digsE
alFlsbgl e o) o)ds] 2ag FAkEischlll,
B A7 ME BY dgueld g A7 g

il li=—
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BAP = dapides FRELAANEY, 3
gt @di sl Ao AME bDNAYE
Abgalsdel, oS Hel 23 HBsAg anti-HBs
A 44 oMz HBV-DNASY k&< zbz)
61.8%, 53.0%, 60.2%=1%ch HBs Age®| 949
o4 2] HBV-PCR 24 &£ 718 flalie
He 90%e|4e2(12), IHAEY BATdME=
T7.4%2 EaEq glent(13], & AFedAMe a4
= A7 HBsAge| 8<% anti-HBs7F 54 <4
gl #e)97] W ENR] HRV-DNA 4 8<] 51, 8%
ol A 6. 2% 2 A ez gA Jeludt). HBsAg
st anti-HBs7} B4l 90471 gl el HBV-
DNA 82 FHAELdAveHa stedag izt
BEATEE 51.8%, 53.0%2 |3t SR EE B
Haoul bDNAYS skdEe] 60, 2%2 & =9
bRt A gy bDNAH S 25 AHa
ol et SEEAREYE L RNA® DNA
o RPgFAPY ¥ ypdyiern HEIgeon,
EDNAS-E HEV-DNAH B¢ 23438 o] &5
= ez ¥3 &d EAse Alelaze fHA
E EHY I, 33 §474 oA g3l 52
AE whEAA Ao S, bDNAYE DNAR
HE FZ3ke PCRTE 22 XYW fazlo] 23
Zhet SFHHE AP e 2e]7] wE« PCReA
EAEn gle fde] Heom e =2 2w
o] glckm <A gtk bDNAYE FHBAA =
A zAbe] ddMsle 2.5 pg/mlelgiey B A3
M et EARgEEne] vnE #3e
bDNAR | FdHaAE Aehdabeatugd iy o
A BAA G FLF 10.0 pg/ml2 e,
bDNAY S Z5 cut-off2E 2.5 pg/ ml2 &
w2} eut-of fA S 10.0 pg/mlE A=A 7§
FdEe] Bel HebEpan (79.5%-60.2%), 2.5
pe/ml=lA 10.0 pg/ml Atelg] A= E 29 A
ZF 16« sisich BDNAWE cut-off3AE 1000
pemlE #E Ayedz s EARgEiE
ot bDNARY ] 94 Ee] 10.0% 7l7le] =shed ¢
© o8 HuatEd fAbshgoh14, 18], 2 g3
M old 8= 2e]7t bDNARC| AVEAl =
< RARE 7Rl b2 #¢ds] daglA 3

TE B g dle|g vt AEsed gE A
217 gl e s #08 ¢ gleled, 3
AR FAYY S hDNAEIEE] A )
09232 = vf§ Eeo, f2E7 HEV DNAS]
50l probed AlEEle HAMHO|RR o]E 22
Qe 2§ Aeolglm MAEgc) ofz] B
7HE =t o €A sle SRAELdgu
e b Eo] Eaked, obkm o] g1 Al
HE XA iF AU AEdr] w el At
o] F (nested) FHI Ao obd 93] 38
AV AR W Eoletn AzbEgich O
£2] o EaxEE pre-C F370E C foEale)
g AL E AREEAW, nested PCRE o] £8]
Hou, Tt sl #xty] BFRIHAN 29
HEV-DNAd M= XAHAAE 71 Bo] A& &
Axlem16), °l= 3 DNA HEe 713 «7l
she|2h B7hE %) wWEe] £ AFelAE XaA At
g AlgAE AREstEch e, "@3le Ass
CHAz dF AEA7 98 f34 72 g
Aol Bk ke elgle] AldEE Rz
d & 4%& 2 geche 2ak AH17). =
2 dFdde dixis 98 EuAtEe AEg
DNA SEWH18]7 2 4Fdd 5389
(DNAzol™, Molecular research center Inc.,
OH, USA)& AHE-3lsievt o Alel7} itz 3
o] & vEhials gtd ez AzEgg, = o
E rlsdere FEI SO vhang] AL vkt
5 HF TEolA Albgsided], s AEsid
SE-E AR EE e bDNAYS Bla 7zt
b gelrls o] E = g8 Az 4gzts
e

A 717l 2] HEV-DNA Ha&ye] da)&5 dun
¥, PCR¥ shEhishiziefade 89 2%00%
i, PCR¥ bDNAWH2 89, 2%e|lem, #ehgsy
AR TETE T bDNAME 92 5% 2 dA=z &
a5 tHTable 6).

HBsAg® anti-HBs9 FF=3E 7|&22 4
T AL 127 2324 32 434 H# HEV-
DNA ZAre] FdEe] i =22 5 2ol 23 9]
sl = R WE Hz] wEe] o2 HHG b

= iz =



— 7EA 9 39 BY g EUysls Rk FEC9A 2] HBV-DNA A% ¥ £AHEH3 W vla —

wE ofeE Aoz A=A (Table 7).

Fete] wE 276 glelME bDNAM A diF
E ohE uyld b3 AolEes w2 HEE B
Haluk, 71 Held vmslr] o2t FEAR
frabEst Thadzkd, Y, HEYE ZEsie
sk kA gl = orfle] Foe s o] AzbE &
o, S=484717e] HBV-DNA #&89] 61.5%
-02. 3% 2 Thdzi=Elgialae] HEV-DNA HE&
48 6%-54. 3% H)=5] o =2 Esigod B4H
=]2]= gl3ithp=0. 06) (Table 8).

HBsAg# anti-HBs?} F4l¢] 44E Hele o
2] o4 4L f& e €A mAAES £
AgEttd F0E v meley Babg o, o AEiv
2 dle]g]~ o] AEZ H2se)a= HBEe
Agel 49 o] &Ael ol v EANEGH
HEV-DNA Az 2 45 Bioen
0. 001, =4 FHEe] AFE9 anti-HBe IgM=E
skdol Fo] 24121 24 vlg] HEV-DNAY HEE
o] Eehipd0.05). =] =|f= HBeAge] #i¢
2 Baae] A4 [19], anti-HBe [gM2 &
A ZhaAg 324 Agd A AEH7] dEL
2 Azk 8 5 9lald20,21). FCR, CMHA 2
bDNAY e 2 d5% 23 HBeAg T4 = 2t
zt 77.8%, 86.1%, 88.9%2] GHESE Helx
(Table 9}, anti-HBc IgMe] <5l TelAe
81.8%, T7.3%, 8l.8%2 HUYEE Hole o=
BolTable 10}, HBeAgelt} anti-HBe Ighe] H|
@H w32 EAE 458 5 e sles Az
AN wlele s Hale] FHIF GHE HegEvle
BEg ez Pz,

HEsAg® anti-HBs?} ¥4l¢] ¥4des vge
feld disiydes Fabksd wet o 7k 7o
Seuls, 22], o8 FH7 g7 dA= FA
4zte AS$e # 712 & F 7 2EAF HF
A9l 52 pe] Az E o sl 1A g4
g7 QA2 T BAse A mAde ¥
glat #ae] ofdle] & FHAE A= 42
z|Th4,23-25], HIee 539 HeAAY )=
i} glolE =8 FEENE codingsle F3HAE &
dAMlole] 23 Aoz A= itk {79 WY

AA olde] e AL, FTELLY 2 FFH7H
U3 Se|gd 2 A4d5a Biln anti-HBes} £41
& FAE A =, o FAle A A
] HBsAgd m2juke-2 ¢lo7|m vle|2ze djs
M delPles S48 e 2% #3EE e
Wit o] o FAEE 2 frle] gl daids ¢
Ee| B Ziule] Ao diF Welsde] gleBs
2oz Wazes fAAda g}, vle|ga F3
2ld] Edde|rl Arle Afe, 53 FTEIH
‘a" 27 F LUE codingdle FH A ¥o|
71 9l ujola]sd] ZE=GE AF ol #4de]
Aacn gl dok ke sleAdE A e
H, gz HE OERE =2 9rE Jehidx
(91,5%), &dle] A FdHoz Lgdd FE
H7hE Udehie Bz (8.4%), #eRcde 849
glakde] & H A gallent 2 A5 AHEE
EARdEaEe giatco Bejry) 22 HAe
24 8 Aelgieh v o9 FEF HAE
fal oE Ay, S P EHELng SEnle
Y oE giwdgylel Aekd rlElm ERlskEle B
sl o),

g d7EE dWEAdA anti-HBewe] 44
ol AHE ez Fe PapEHE HAg AlY
sted dhgle] e g3 A EE ZIEG 22
dzle] zHglelu} HeBgAl7l EAlgt7] i 9
=7l ¥ PAGA gl Azt FAlG FdL
AL By Aclge e AT EHaab g
u, & § ddyz vle]g| a5 uEa] Eat)
FHa g gx7E didez § 4744 E anti-HBe
IgGut $i<l sbdztafzr 329 F 65 9NA
{19%) PCRE =|&3l«d HEV-DNAE HESRH
I BEmEglev(26], ¥ dedde dds 224
F o # odq= PCR3} stEhatRalR 323y
o2 HBV-DNAZF #HEs=] @#dsd o HBV-
DA sHdEd Aol didE Al Fgl# 32
7 AR, S, 98 vane 2F gk g
AE dadez @ Ao, B AFdrye BF
o] AAFR daFezs didT AT €32
o, =3 oy HEV-DNA 9de| shl= gleld
AL o]Se] window period2l Fiegle chE e
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gl L M)Al sz

E {AFo)s HBsAgI} anti-HBe?} T4l 24
& He|d He HIg rlusla] Y s gldA
Tk, o]HF dg] ¥ oo EAlAEEH
HBV-DNA 34 23 54 vle|g| =7t EATE
o & elwn, oebd o2g «E 48 o 3
s RoE g shded o #HE 7l # 3e
2 A=, =3 ol AR 99L FHEn
dF=e BAHE WEF] felde o158 Gr14E
o] BHE E& fAzle] E40eE AEsle 59
A7) o ®ase)a} AztE o)

2 o

id : BY 99 d, A B A== A
8 #=]2 FAzE Aot =&Y HBsAg
3 anti-HBs?} 4o &= 2971 ded o
2% 3 #44 sjHEel 9. B dydMe
HBEsAp® anti-HBs7F 41+ ¢4 £38E& Hels
AL didez EAAER2Q HBV-DNA ZA
o 3 BY Advleld = f3zE F4Aks
3, o8 Addt 7lE 2 g3 AE 9 1
g dwsle, HBsAg#® anti-HBs7} E41¢
skdo] dl2] 53 delEnal s

B : HBEsAg=} anti-HBs7l 44 HE&=E=
83«9t AZ2HA N7 2 anti-HBc?h 2491 22
dE 9 s FAUe HBV-DNA FHES
s FEEASEHTES (polymerase chain re-
action, PCOR), SHEPLSEAIRFETE  (chemi-
luminescent molecular hybridization assay,
CMHA) % branched DNA (bDNA) &3 E3HE
& AMdsiien W @A ®BAAE =
Apstaict.

Ao} : 837 UATELe mAaddgos HAF
HBsAg® anti-HBs Z3te] F3 =] ufet o=
4Fo 2 Ywgirl HBsAg$ anti-HEs?] &3=3
7} B =2 T2 64, HBsAgs] F454]e =320
anti-HBs2| &3E3e 22 I 704, HBsAg
2 FHmae 2 anti-HBes] F3=3E H& 10
T2 19, HBsAg?} anti-HBs®| §%=37 2%

Wi IVES Gee|9ith. PCR2 43+ (51. 8% 1A,
CMHAE 444 (53, 0%) <M, bDNAYHE <845
Fel= 50 (60. 2%) <14 HEV-DNA 58 HAFE
Hed, PCR= CMHA®= v]=s7t 1828 Bgom,
bDNAW-E o]d] Hgle 4rjEoez g N=E
Bgou BAEE == gdelckp=0.06. A 7k
s HabeR] &2 ZhE §9.2%, 80.2%, 92.5%=
Sraldon, FH OMHAS bDNAMY 4%
e Sgislvhi=0,923, pd0.05). BAEH EA]a)
Atte FF=A get, £t JAgdd] wel HBV-
DNA AR k880 A7t @le HBeAgD)
anti-HBe IgMe] shdder &4 b8 224
=5 FAke FaEe] F2chpdd. 001, pd.05).
A tidat F A8 anti-HBewt 94
o]3t HBeAg¥ anti-HBse S-4do|dld 2244 &
B5 HBV-DNAZF A&5A @il

EE : HBsAg® anti-HBs7F 54¢ <kd2l A
£+ PCR#& 51.8%, CMHA® 53.0%, bDNAYE
60, 2%=] Ad«q HEV-DNA de]gld), 53
alaHlE U 2 HBeAg®h anti- HBe Ighde] k49l
A 499 Al viE A EEE HBV-DNA
AAke] R Eo] wAl Jepdchpd), 05), 5% B2
B e 37 B¢ ey, g4
FEH=A7 25 AS 2F 43z e P
ang Aoz dzt=Ec
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