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The outcome of perinatal prophylaxis for HBeAg positive mothers
according to the maternal HBV-DNA levels at the delivery time

On Jeong, M.D. and Jong-Hyun Kim, M.D.

Department of Pediatrics, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose : Perinatal hepatitis B viral infection is decreasing; however, 10% of babies to HBeAg
positive mothers still become chronic carriers despite perinatal prophylaxis. Although, the cause of
prophylaxis failure is still unclear, an importance of maternal HBV-DNA level at the delivery time
has been suggested. This study was established to certify if it would be a useful predictable factor

Twenty-nine HBeAg positive mothers whose babies had known outcomes of prophylaxis
were selected. To determine the amount of maternal HBV-DNA, a quantitative PCR was performed
with the WHO International Standard for HBYV DNA NAT assays.

Results : The mean logarithm HBV-DNA level of mothers with failed outcomes was significantly
higher than that of mothers with succeessful outcomes (7.99 vs. 6.72, P=0.015). The predictable ma-
ternal HBV-DNA cut-off level to prophylaxis outcome was 2.83% 10" copies/mL (100 pg/mL). None
out of the case 16 (0%) who had below this level, and 5 out of 13 (38.5%) who had above this level
of maternal HBV-DNA failed in perinatal prophylaxis.

Conclusion : Mothers with higher levels of HBV-DNA at delivery time would be prone to a worse
outcome of prophylaxis using the conventional approach. Perinatal prophylaxis failure rate can be
if we try to introduce more potent prophylactic treatment into the cases with this risk

Key Words : Hepatitis B, Perinatal infection, Real time PCR, Maternal HBV-DNA, Prophylaxis failure
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1) BE Z+d EXIXL

249y SAYPor xwIdd B FA(AUSZYMET
AUSAB; Abbott Laboratories, Tokyo, Japan), HBeAg, anti-
HBe, anti-HBc IgG(Abbott Laboratories, Abbott Park, IL, USA)
& AArstdom gApa Aol B 9 3= AAARe] A
el wet Al

2) HBV-DNA?Q| &= 4 SgaAiMus

B2ytel 3 50 uLolAl MasterPure DNA Purification Kit
(Epicentre, Madison, WI, USA)& °]-&3te] HBV-DNAE F
%33l nested PCRS Ald8taith EHE 479 A71eA
179903} 7280 YA8k= & o] AldA(sense: 5'-CTA
GGA CCC CTG CTC GTG TT-3', anti-sense: 5'-CG AAA
GGG GGT GAC AGA CCG-3)E DNA #471(392 DNA
synthesizer, Applied Biosystems Inc., Forster city, CA,
USA)E wrgo] 12} PCROl ARstsih. @3 omie F&3
DNA 2 uL® 0.2 mM deoxynucleotide triphosphates(dNTP)
1 uL, 50 pMe] F 7FA] Al%A] 1 ul, Tag DNA polymerase
(Boehringer Mannheim, GmbH, Germany) 1 uL, PCR €%}
(10 mM Tris-Hcl, pH 8.3, 25 mM Mgcl2, 50 mM Kcl, 0.1%
gelatin) 2 pL2 FA"E 100 uyLeo WSEAS FHEA AL
HBV-DNAZE 122 FE3}7] $138t9] thermocycler(GeneAmp
PCR 9700, Perkin-Elmer Cetus Inc, Norwalk, CT, USA)=
A}-g-31e] WA (denaturation)S $18] 95ColA 18 30%3 Y
(annealing)e I8l 47ColA 45%37F H(extension)S 3l
72°ColA 283F ZHEAIA 549 base pair PCR 2HE 9 $%& &
BE 453] §vHE Al &3t

27k PCR2 12 PCR €5 $9] WRAHE 2 ulLg 9o 7]
=4 2373 706W¥ 0l Y AeHE g o] AU A[sense: 5 -TAC
C(AG®C AGA GTC TAG ACT CGT GGT GGA CTT-3,
anti-sense: 5'-AAT GAT CAC GGT AAA CAA GTC ACC
AAG C(GAC-3'18 AH&stY BEE dhgdy FEzhde
thermocyclerl A 353 ¥HE dkSA|7|= 71 o]Q]ol&= 14}
o} LSt WHoR Attt whgo] TRHW 3 uLAS F
sto] A 7 (gel loading) &5 del &33+ 1 ug/mL ethi-
dium bromide”} ¥7FE 2% $F(agarose) ZA(FMC Biopro-
ducts Co, Rockland, ME, USA) el 70 volts, 203t 7]
AES Aldstal Ade A9 FA|(ultraviolet  transillu-
minator) el A glak] Tt

3) &k AJ|IEMEM (nucleic acid sequencing)

22} PCR AHeS AA3 $(QIAquickSpin PCR Purification
Kit, QIAGEN Inc., Valencia, CA, USA) A& a7]A 4
71(ABI Model 3100, Applied Biosystems Inc.)& =3 971
Mg ZRleth A7leA vhe2 AFALY] A3 wEl ABI

PRISM dRhodmine Terminator Cycle Sequencing Ready

S

N
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215 HBV-DNA %o u}

AEEFAaL, o]
Sequence Navigator(Applied Biosystems
Inc)® EA8IATE @71 B olr =it 58] ol WA o iE
st A% okFe d7]=AE Genbank access number
AF286594-c& ZHaLstivt.

4) HBV-DNAZQ| Hzt 24

LightCycler-FastStart DNA Master SYBR Green I(Roche
Applied Science, Mannheim, Germany) 71E, 2 puL2 DNA
%%(template) HBV zW3d 424 & 97184 383-713
TRre] TES AT ANRA ZH2t 1 uLE o83k Ak A
Hol| wet 1 %@ < LightCycler Capillary(Roche Applied
Science)el 3% ¥ LightCycler 7]14l(Roche Applied Sci-
ence)E A3t 7} ARl HBV-DNA %S SA33ich

HBV-DNA %9 ¥F3+ WHO International Standard
For Hepatitis B Virus DNA For Nucleic Acid Amplification
Technology AssaysE ©l83t°] IU/mL(1 IU=HBV-DNA 5
Az AFE el HEFHQ HBV-DNAY %S /A +/mL
= wAsg.

= AFeld= 23S T3k HBV-DNA %< 7IAl 4/mL

2 Aoy e ?i:rLf] ZAvte} Hlwat7] $)8te] Kapke 52
o] AISHE ‘1 pg/mLmL-2.83x10° 7N F7/mL'e] 41& o]-&38}
o] HBV-DNA %% pg/mLE%= EAISAC

5) 84

EAEAE Microsoft” Office Excel 2003 Z&2I1HE A
stk dewd Aslw AbRe] HBV-DNA 39 S35, 3
, Hx g HoAE Tekslen, 7 w3kl HBV-DNA 3
o Hue HFXE E(Log) FAE 28te] unpaired t-
test® HAASAL FoFEL 0.05% Gt

Reaction Kit(Applied Biosystems Inc.)S
A2 ArIEAE

1. &4=9| HBV-DNA REXY ¥ Eoigtel RHEX}
0| 24t

W AR HER wlo]#a FHPL BF CH
olAth AT 247 AR F 1982 ofAF wlolE s 59
%) EHIY 4 W] wlolg vt HEEAY AEH
o|FL L95W Y100C, S114T, 126N, 1126S2 ‘a’ 7”371
o7t e A
o A& o]l %73_54%1 %ﬂ E% owz HMEVUJ | A&

H A tH(Table 1).

2. FAT| =X M3 U AofxE AZQl HBV-DNA
& %}0|

7t AbRe] HBV-DNA A (HA/mL) £¥& 10° o4 10

mke] 21, 10 o] 10° mvke] 1%, 10° o] 10° mvke] 27,

10° o]4F 10" wwke] 8% 107 o)A 10° wvke] 147, 107 o4
107 mgke] 2oz 107 o4 10° MWkl A7t 7 Wk

o] T AT 249 ARl HBV-DNA F3Hx19} H A+
P2t 852%10° 2.44x107 WA1/mL(9.74%10"-4.93x10°), 9
e zbzb 4.88%10°, 9.01x10" 7HA/mL(5.46 X 10*-3.59 %
1091 tHTable 1, Fig. 1).

o] A7E pg/mLE YEMWH 43¢ HBV-DNA 3t
1o} B+ Zh2F 30.11, 86.23 pg/mL(344.16-0.02), 2=
7k7k 17244, 636.82 pg/mL(1929.32-126.86)°] AtH Table 1,
Fig. 2). 7 ©9 2% DNA A& 21 $X2 AFste] vl
g A Aot AFRS DNA FA7F SASTH R {34 =
SFH7.99 vs. 6.72, P=0.015).

N

r—M 4

N

Table 1. The Status of HBV-DNA Levels and Surface Gene
Variants in the HBeAg-positive

Maternal HBV-DNA level Surface gene

Case number variants”

copies/mL pe/mL (amino acid)
Succeeded group (n=24)
B022M 5.19x10 183.39 wt
B023M 9.84x10° 34.77 wt
BO3IM 756%10° 0.03 wt
B0O34M 9.74 %10’ 344.16 wt
BO46M 461%10° 16.29 wt
B049M 499%10° 1.76 wt
B0OS0M 1.31x10 46.29 wt
B053M 6.23x10" 0.22 wt
B058M 5.31x10° 18.76 L95W
BO65M 5.82%10 205.65 wt
BO72M 487x10° 17.21 wt
BO75M 433%10° 153.00 wt
BOSSM 2.97x10° 10.49 wt
B09SM 3.92x10° 13.85 Y100C
B097M 6.35 %10 224.38 wt
B0O9IM 7.20%10° 25.44 wt
B122M 2.71%10" 95.76 wt
B141M 1.72%x 10" 60.78 wt
B153M 4.09%10° 1.45 126N
B167M 5.44 %10 192.23 wt
B180M 494x10° 17.46 1126S
B183M 6.37 %10 225.09 wt
B194M 5.12%10° 180.92 S114T
B200M 493x10° 0.02 wt
Failed group (n=5)
BO63M 3.84 %10 135.69 wt
BO77M 359 %10 126.86 wt
B119M 5.46x10° 1929.32 wt
B182M 2.32x10° 819.79 wt
B196M 488 %10 172.44 wt

"L95W represents a leucine (L) was switched into a trypto-
phan (W) at the amino acid No. 95 position.
Abbreviations : C, cysteine; I, isoleucine; N, asparagine; S, se-
rine; T, threonine; wt, wild type; Y, tyrosine
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Fig. 1. Maternal HBV-DNA levels expressed by copies/mL in
24 succeeded outcome compared with 5 failed outcome of
perinatal prophylaxis. The mean logarithm HBV-DNA level of
mothers with failed outcome was significantly higher than that
of mothers with succeeded outcome (7.99 vs. 6.72, P=0.015).
The predictable maternal HBV-DNA cut-off level to pro-
phylaxis outcome was 2.83x10" copies/mL (100 pg/mL).
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Fig. 2. Maternal HBV-DNA levels expressed by pg/mL in 24
succeeded outcome compared with 5 failed outcome of perinatal
prophylaxis. The predictable maternal HBV-DNA cut-off level
to prophylaxis outcome was 100 pg/mL (2.83%10" copies/mL).
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o fz=Xlo] Agk AE F 7P WS HBV-DNA FX7h
359%10" 7NA/mL(126.86 pg/mL)olaL, ©] FXRT} 2o
7V FVhe e Akl HBV-DNA $3% 271107 A/
mL(95.76 pg/mL)°ISith. webA] dWxzx] A7E oS53 5 9l
= 2hwe] HBV-DNA 7]&2E 2.83x10" 714/mL(100 pg/mL)
2 AYE W, o] A vl 16WY A= oAgERAd BT
E(100%)8FA 3L, o] FA] o]l A= 13¥ F 8%(61.5%)
Tho] 38t A L, 57 (385%) A A HFig. 1).

i &t
Zredo] HAahH oF 909l Al T E} o] FolH Y Falv]
HBV #4949 $242 fEvetel 2o] HBeAgel dPEC] =
o AYgoA g8 ZxHAth Hwang 5200 oshd $-avat &

Korean ] Pediatr : A1 50 ¥ #14 & 2007

Ay Fe] BARISAZ
% 7ol F447)

7Fs3h, HBeAg ¥4 AHEY AlAol= WAl
2 25%% WAl HBY WoEREUS BT ARG}

B 29 gwd 5 gd” 20059 v A

o] HBV W @zt vlgo] oF 39%"ola HBeAg ¥4 &
30-40%" Pz, o] F <k 10%7} ez sl 1d
o] AlAo} BEuts 4ouk Hoz spAsitiA oolr)o] wAlEE
A gazke] ke vl & 360-480% AR FAkHCh o)}
2o 7] AAE st o=
o7 7hsAd Foll wlollx 8Rle=
HBV-DNA %o] BS55 Aijgo] 3
F A WolFe] EANI Fed Agridor Ay

o,

EEE R

a’ 2 1459 9114 glycine®l arginine2-
Z A" GI4BR WolFo] 7H¢ EAZE A, F417) 7ol
Aol EHFA 7z WMol vloly e AT F 7px] J]Ho
2 AYs s, shue Az AAe W =gl 9 A
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B A

3 Fare] Mm-S FHaly] ekl EBub Ko atne] HA|
2 wlo] nlo]gxo] EAE AL AL AT} ogza] A
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