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Comparison of the Polymerase Chain Reaction and Serologic
Assay for the Detection of Hepatitis B Virus

Kyung A Les, M.D., Jong Shin Chung, M.T.. Chang Hoon Lee, M. O,
Hyon Suk Kim, M.D. and Kyung Soon Song, MO,

Department of Clinical Pathology, College of Medicine

Yonsel University, Seoul, Korea

Background : Serclogic assays for the detection of markers for hepatitis B viral infec-
tion have been used routinely in the clinical laboratories since the early 1970°s, Negative
results with these tests delineate classically a group of viral hepatitis defined as non-A,
non-B hepatitis, However, some observations suggest that this group might include HEV
ar HEV-related wviruses. We thus compared the resilts of Polymerase Chain
Reaction (POR) for the detection of hepatitis B virus DNA (HEV-DNA) with the status of
serclogic markers.

Methods : We analyzed the data from 118 patients referred for the evaluation of sero-
Jogic markers and HEV-DNA by PCR, over a peried from April, 1991 to March, 1984,
Serologic markers including HBsAg, HBsAb, HEcAb, HBeAg, and HBeAb were performed
with the method of enzyme-linked immunosorbent assay.

Results : Serum HBV-DNA by PCR was detected in TT% of HBsAg-positive cases as
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well as in 20% of HBsAg negative patients. Not only the most patients(91%) with HBsAg
and HBeAg positivity, but also, some HBsAg-pesitive patients(47%) with seroconver-
sion (HBeAg-negative and HBeAb-positivel were found to have HEV-DNA. In 6 cases with
positivity only for HBeAb, 2 cases(33%) were found to have HBV-DNA. There was no sig-
nificant correlation between ALT levels and HEV-PCR results among 125 HEsAg-positive

caszes (P01,

Conclusion: The PCR assay seems to be potentially a valuable diagnestic tool for the
evaluation of wvariable serologic status and may help to assess the condition of patients
related with HEV infection(Korean J Clin Pathol 1995;15(1):132~8).
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19700 Z8bie] Ha7=) BE giede) gk g S
BEE Y5t BY dlo|2]22] T g4l (HBsAg) 2 3
N (HEsAb), &3 (HBeAg) 9 &b (HBeAb), Core
il (HBcAb) 52 ®H%s 287 dgzlez de ¢
#=le] sk o F ZW S dlelala wabe] Ay
F7I2 s WAy AEEoe el alse) os 2
23 7REFT 52 Aom SAHA #oH1-3), I f=
B OEY gele] fHEe] dt=a) wlelels dals] &S
2lujdlal e fhe Ao WA v glck Eq el 9
P Afd i AFEES A= sle edtgl 9
PAZ vlelaize] Hals ol Zeded tig 2 AR
7F =7l @tk F HBe 34 94 827} HBe 34
Adel FHEtE dgle] slfelz BFelm wpole] g
i R L o B e - e B
A & = gle Fles Bmg b glub4-6), meld
2oz HEVE] e Ealgae dig 5o} Hes
HIE fEA 22k AERE 78S o8 HBV-DNA
s b W= o= e B o e B . R E ) [
o] =& Hdlelv). Bl MEHH dye s £3) DNA
probed o&8 hybridization¥ = DNAS SZA)74
= FTHELS dH¥kEY (Polymerase Chain Reac-
tion:PCR}#] A== glch

ole] FzlE2 118%e] 228 udez, BY 34 o
el2]£2] pre CC gene #1319 primer® <]48 HBV-
PCR Wt 7]1&e) 88t onl ¥3#a g3z 734}

(viral markers) 2] 484E& A= Hla HEFo 24
3 g4 g2 E ndgelaal o

CHat 3 2

1. CH &

1901 492 19949 39712 4 oo Bt 9%
HHek e fldts] HEV-PCR HARE 2l#€ 118
o5 ez siglon), &RrSaE Zale] dajshs
EAA 3 )y 4 EAnE FEEes Zalsigic
o dEhate] Aghe Thde (56%) o) 71 Betm T
F(14%), 40 (5%), ADRFA(5%), 2wzt
i5%), THH2%) 3 71ElEF(14%) So19cHTable 1),

Tabkle 1, Clinical diagnosis of cases studied

Types of diseass Mo, of cases

Chronic hepatitis il
Liver cirrhosis 16
Acute hepatitis ]
Healthy carrier i
Fatty liver

Hepatoma 2
Miscellany™ 16
Teital 118

Miscellany® @ Alcoholic hepatitis, nesnatal hepatitis,
ELE, cholecystitis, and nonspecific
findings
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Table 2, Oligonuclectide sequences used as primers in HEV-FCR

1763 GCT TTG GGG CAT GGA CAT TGA OOC (GTA TAA® 1763 - 1792**
2032R CTG ACT ACT AAT TOOC COTG GAT GOT GGG TCT 2032 - 2003
1778E GAC GAA TTC CAT TGA CCC GTA TAA AGA ATT 1778 - 1807
201TR-B 2017 - 1988

ATG GGA TOC CTG GAT GCT GGG TOT TOD AdA

* All sequences are written in 57 Lo 37 direction,

** Iap positions are according to Fujivama et al(1933],

2 2H

1 EEEH JEX|R A

HBsAg, HBsAb, HBeAg, HBeAb B HBcAb 327
A Habe AEHE kitE AHSle 5499 (HBsAg/
HEsAb:Behring Laboratories, Marburg, W, Ger-
many, HBeAgz/HBeAb/HBcAb & Sanofi Diagnestics
Fasteur 8. A, France) 22 #3¢12] e mht A}
Atk

2) HEV-OMA ZES 2IFH PCR 2

Sodiumn Hydroxide HPfe] 213 93 DNA 542

10 sl "3 & micrecentrifuge tubest] W1 0.5 M
MaOH 2.5 pL &7 370 60423t 3821213 0.5 M
HCHE 37k F2k4) 2 0H2),

Oligonuclectide primers H|2=E ¢

AHEE primers pre C/0 gened $13FHs 30 bpel
nucleotide 24 380 A DNA synthesizer (Applied
Biosystems, Foster City, CAJZ §HdatEth Primer
2 2] 9 Me 3 29 2o (Table 3.

PCR Amplification 2 PCR/PCR Technique :

12} 5E4 2" 2 alel 82 834 1.0 U Tag
polymerase (Perkin-Elmer Cetus, Norwalk, CT), 4
F72] deccyribonucleic triphosphate 2H: 200 amol/L,
primer 1763 2 2032R #42F 1 pmol/L, 50 mmol/L
K2, 50 mmel/L Tris-HCUEH 23, 1.5 mmol/L
MgCle, 0.01% gelatin® £l FFHFE 37lelo
= 237t 20 H=EA s 2 232 DNA
Thermal Cyeler(Perkin Elmer Cetus, 960005 )&
gl 844 303 predenaturation, 9404 105
7k denaturation, 42744 10%3) annealing, 721«
A 102712] extension #EE 303 MHESE eiRde
2, T2vdA 553k vkgAmch 13 S5d= 49 2
2 del 13} 2 primer 1778E & 2017R-BE AL

£ g oA fAg FA9 YHcE AFF 3o
(FCR/FCR technique). = A oo} 44, 24 di=
HidM= FUF v Fajelxicl 28 g4 3
F A pgoay Sk Al 2uE 4 desg
EE Algk2 A B71E AHREle] B st

EZ3 DNAL| &4 :

53 PCR 428 183 9138 F 10 4L 33 6 4L
2] loading dyvest #9, 1.5% agarose geld marker
s #7100 Viddmin, 5% @7195S M@k Ethi-
dium bromide (EB)2 943 ultraviclet light
transilluminato® THEF sla AL =9}, AnlE)s
& 13 FE4HER 270 bps 23 SELEY 258 bp F
Bht <l4te] band?t Hol@ skdez gHEsiEch &gl
Hajzx] ZE5 4HEo digle] digmxigenino® #2]§
HEV-DMA probe® slot blot 9 hybridization'] 2.5
e =

2 I

1, HBsAg ZAIe} HBV-PCR Za} Hlm

F 1180 2 98cfoX] HBsAg %4, 20 &40ql
o}, 982] HBsAg 4 < & 75+ (77%) 7} HEV-PCR
Fd & E3m, 234 (23%)71 HEV-PCR -4l
HBsAg &4 201 ¥ 491 (20%)7} HBV-PCR #4932
B3ch

2 HBsAg 2F&UHA HBeAg/HBeAb2t HEV-PCR
=i} Hlm

HBsAg 39194 HBeAgel ¥4 664 % 604
(91%)7F PCR %M3¢193, HBeAb¥d 274 5 154
(56%) 7t PCR 9#91%ich. HBsAg <Fd % HBeAgTh
HBeAb7} 25 Al ERW T34)xs] HBV-FCR
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Table 3, Prevalence of positivity for HEV-PCR in patients with positivity for HBsAg

Serologic pattern Mo of cases positivity (%)
HBeAg () /HBeAb(- 44 4091
HBeAg {-) /HBeAb+) 17 Bi47)
HEeAg 4 /HBefAb+ 10 ais0m
HBeAg(-) /HBeAb{-) 2 00
Table 4. Prevalence of pesitivity for HEV-PCR in patients with negativity for HBsAg

Serclogic pattern No. of cases positivity (%)
HBeAg{+) /HBeAb(-) 1 101000
HBEeAg(-) /HBeAb ) & G100
HBeAg+ /HBaAbR) g 2( 22
HBeAg (- /HBaAb(-) 4 {1000

Table 5, Comparison between serum alanine transferase(ALT) levels and HEV-BOR positivity with pesitivity

for HBsAg
ALT levels (L1}
HEV-FCR Total
¢35 35-70 #T0 o
positive(%) AR 22(79) 45 (79) 7577
negative (%) 5(38) G121 12421) 23(23)
Tetal 1341000 2R{100) S7{100 ae{100)

* Pusitive incidences for POR were not. statistically significant ameng groups of different serum ALT levels(p 177},

k= E 37 Uk =, HBeAg 94 /HBeAb 2491
d4elllA PCR 8 409 (91%) 2 717 52 4988
Hgjior, HBeAg &4/HBeAb 9B 174 SeMx 8
o (472} 7} PCR 4k4d& 59iv) @& Hbe 3§ 9 &
Azt 2 k39 100 3 8ol (B0%) 1A = PCR 2k e]
el HBe 3, 3 55 §49 2¢l= 25 PCR &
4le]9cHTable 3.

3, HBsAg =H0IMIM HBsAb/HBcAbS} HBV-PCR
3} Hjm
HEsAg &4 20¢ 3 HEsAb 4k4/HBcAb 28491 9
oA 2el7} HBV-PCR %48 2331, HBsAb &4
/HBcAb %M 6+ % 2¢7} HEV-PCR 24do|3ich
HBsAb2} HBeAb 2% £49 44 PCRE 25 &4
ok Takle 4),

4. HBsAg 3! HBeAb SFEHIIM ALTS} HBV-PCR
Za} Hjm

95«l2] HBsAg 4d@=}sl 2742 HBsAg 4
/HBeAb HdfkalelA] »*-testidel] 2% ALT 438}
HBV-PCR Z#ele EAZECE fog o] (P, 1)
7} flecHTable 5,6).

n

BY e vhdaz s A8 Agle] 38 Alakl
o] 2e REES, HEY 9 a2 28 2
4 31282 HBEsAg, HBeAg, DNA polymerase,
HEV-DNA H& 7, o=|&5e B2 FAs g3l
7|72 Afe] e E FPsle 2] ot} A3
th °]§ ¥ HBsAge 9 2de] 9213 #4alz o)
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Table 6, Comparizon between serum alanine transferaze(ALT) levels and HEV-PCR positivity with pesitivity

for HBsAg and HBeAb

ALT levels
HBV-PCR il Total
(35 3570 70
pesitive (%) 4(57) 3(60) 9(60) 16(59)}
negative (%) 3(43) 2(40) 6(40) 1141}
Total T(100) 7(100) 15(100) 2701000

* Positive incidences for POR were net statistically significant ameng groups of different serum ALT levels (po 10

£5le] gl wola]sg FHev BEF HrHle 2
E=EE 3A 2ot Ed oz 4 g ks
FE ®AAE 4oz HBeAge] slev <& 339
Ahf o2 HEV-DNAS 24 f&she 4l al# =9
=7} "welAc1-6). HBV-DNAE 23 H&stes 23
olls 27 dot & slot hybridization® 2 PCR We]
izt hybridization ¥4 Echs PCRe] o <qg
o g HriErlch & dot & slot hebridization
107 pe Aol vlo|2|~8 & & dd 2o vz
PCR2 10° pp 7= @& Feslizchi-11), € ¢
T4 HBsAgel M9l 2E A 5 77%7 PCR <
Aelgich ¢ ATE Kaneko F 213 T8%2 W&
= A= 2la)aksd oo (9], o) conventional hybridiza-
tion 4] ¥jE 2 dEoldnh e ohE §3
2] AlAE ARREle W% oldE] dFI=E Enf 2
AFEe] vlEi vaE B ok B4 S o 5 -
12). =|27 '8 Aol AHE AldAs A5 F
ol mpe #Halz sy F 90% ol4de B& o4
5 B9 A3 s iR surface gene® core gene
= A EiEle AL E o8 v, E A7
Kaneko 52 9745 78] preC/C gene?] g5
EiEe] qlgich wlala ARk f)2)2] dade] PCR
HEE dAshe T8¢ 2y S o gvh

2 A7¢+ HBEsAg 4% A4 F HBeAg®] %4
9l A 01%E wf FFS HodTerh HBsAg 9Fd
o|8 HBeAg +4/HEeAb 4% #<l4= FCR %
A &o] 47% 24 Brechotoll 2% 50%2] 4 &7 v
=3 Arbyor(12] Kancko $o 2§ 72%2] Zxlo
Hg)] w3 abdEolglch(2] ol HIEE F,
HEsfAg 31877t HBeAg 94|90 HBaAb %4
o WAL Age] dod AielE AL BA5H

o] g A = deE 2 sk & HBeAb
42 A= 3le HBVEY 9y 248 S ¢ 3l
oo g3F HEV &9E gu)gxe gede 3E 2
4 9lch, E# preC gene 9¥e FEAW|Z g3
HBeAg -9 el o]d=] 431 3§ HBeAg &4/
HBeAb sR49] #2]2) 4 E Jebd 5= 2le}(13), =12
g Ag-s HA=2 g e glela AjE-dEte] Ay
o] gle Aoz 29g b 2UcH(14), w2k 54 Fhde
AEdE AF 2ls BF 3 HAMY HBeAg &
A Afdks Agds B3E HeMde Bt ovs
PCR #HALE 4A)dhe] fag e H2HEcH15-16).

#7 HBsAg &4 <« 5 20%7F PCR 94 eiedH
o= HEVA 2§ thd 7k fiale] iy & 5 4l
e A HAe 984 Hus FyEd =
Brechot5el 218l HBsAg &4 #=2lels HBEV-DNA
240 Hang o 2l(17). FF <)HF A4 dae
A7 FEA M HBsAg S-421%94 HEV-PCR 44
2l AL, FHE g dF 2o gle] FelE g
[18-19). =g HBsAg +4% 35 HBsAb7I &#H3E
Tha Aeate &g e 23 g4g ¢ gled
2 ddlde o)y HfelM 0%y PCR S
Hed HEV 4 A7l =AldEe Ao gigs=gn, <
o Hl#l HBEsAb 4% A5l zleide BE ofdA
FCR 4ol

HEV ti# dasks 34 Ad & 247 25
“Adalee H3Eln HBcAbyhe] whkdel 28 dogko)
HEsAg® zhe Bialo] Ay Bt hee] Sz #4o]
Fhestct Zeul A dhele]s gabe] & HalEd,
AFH e & ¢ glok B ddaeds oz %
644 HBcAb < #21 F 2o $HdE B 717
e #@4 g dEdE Akl GrosE =
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HEcAbgte] kel #als £ 30%-4 PCR okddd
B gk ul aleh(20].

7+ 7% A1) serum alanine transaminase (ALT)
g £3)g} PCR 3R 82 A8 doirelth Karin®
£ HBeAb 9b491 94 RFajels ALT 38} PCR
ok Ertefl A BA7) glvkm 2o g gled(d]) 2
Hdl e HBsAg 9499 45s HBsAg e84
FAld] HBeAb 9k49l 5 E8 ALT X% PCR &
el A e gk ol2@ FENE PCR %
e 7Pe & AzE 5= 2l

2 o7Esl HBsAb 249 F§sl HBsAg 44
/HBeAb 9b491 A5 Zhz} 2025 47%]+ PCR &4
¢]9131, HBcAbgle] 4] A fol= 30%<14 PCR ¢
Aalo] 2ol geich waks Ho} e AelE Z U]
8] FORe] #83¢ vdoel2t Yztgct o Hct AEg
At AME 22 <RIBS wUoEH Faws A
= Agsls] g A E 5Y 4 ok

e %

HiZ: BY zhdulolzise] FE=aS &l a4t
2 da] AaEn gl dygta A e 3 4
g Eafrae] ofsl #HdEe AEE E e flad &
A dzpe bel A= Pyl e 2lFHyY dgele]s
Agrdste] FlEdE dAE = gloh 2822 HEV-
DNAS HAdle 4UE & HAZ #rEn e
PCRH €3 Ex]2) dAhE vlmstaat gk

b 10915 410 1900 3Rwla] o Fa B
el Wglsl] HEV-PCRE A% 11845 ez
Y Al HAlEAE =AbEY NaQH 549
Moz DNA #A F, 1763, 2032R, 1778E, 2017R-B
Pre-0/C gened 2] primerSE AbMele] PCR £5&
Asln (PCR/PCR H), agarcse gel o4 HA145E
Alalel F UV light fluorescence® $H3 kgl

20k HBsAg @@=l PCR sRIEE TT%51
adgald e 2% PCR 9de]9lch, HBsAg %4
/HBeAg kY o) 91%7F PCR <R4de)gich. HBsAg
sk /HBeAb shdoz Washal Azlo] dojd o F
47%7} PCR kdeldlm HBcAbYe] %43 A5 64
F fmle] PCR shdalgich

HE: PORe HBEV-DNAS HEshe o9d 2o

D FYES Aquisyed 2 BE hgeiela|s DNAYN RS AR ARy vD HE —

o QREE #el7] HA#Me primers] H¥e] FaF
240}, ofu] WE A wish o] #AA F HBeAg ¥
AEa 7l gghde] z9ien, HBsAg 94/HBeAg
&4 /HBeAb%4d, HBsAg &4/HBsAb &4/HBcAb
sHd, HBsAg &4/HBsAb F4d 5 o #7131 48
ol 7 e 2 B4 5L @dabed PCRYC #
Eatzle} Azt
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