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(FME] 8%  HF BT RE & (HBV) BB AL RR 6 0 L L i R K o 2P TAER MR IE. & N R
ABX 4 FREIT AL 8 55 445 44 HBV R HUE (HBsAg) B 7™ I FF J& S AT 5 2 [n) 45 W 25 . 2 91 R 4 B 2% A0 & it A A4 L
Ji LA I 20 1 I35 24 48 A Sk HBV DNA SR . Bz LB I HBsAg FH 5 HBV DNA FHME % 2 R E JL HBV fHHE:.
B L $ B A T AR % 104 0BT AE L R AR SR BE VT B 7 3 8% R A MM EAT R LV A= 5 HBYV DNA Jif BEAZ I
7 %)L HBsAg FAEE )L HBV sy, £ % HBsAg M 3454 )L HBV X% 8. 0%, HB-
sAg Ml HBV e $iLJ5 (HBeAg) XU MH ¥ 7= 1A 19 47 £ )L HBV BH ¥ % 5 F HBsAg 5B M 77 3 (9 3 A4 JL (26, 7% vs 1. 8%, P<<
0.05); HBV DNA K F 10° copies/mL 7= {d#93#f 4= JL HBV P % 5 F HBV DNA /N F 10° copies/mL 7= I i %7 A= JL(23. 6%
vs 2.3%,P<C0.05), FJa 7 AN H B ILR B B IE R y 3. 820, JLBE R ¥ HBsAg fil HBeAg SUPHYE# . 4w #:1k
HBeAg FAf4: 5 HBV DNA 7 #2845 JL HBV BEYE i 32 22 /5 B 9 36, 96 1T B 9 8ol 28 LS 2R K.
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[Abstract] Objective To study the transmission of hepatitis B virus (HBV) from mother to child and the related
influencing factors, so as to provide evidence for HBV control. Methods An epidemiological survey was conducted on 445
mother-infant pair participants with positive maternal HBsAg from 4 hospitals in Pudong New area of Shanghai. Peripheral
blood samples of mothers and the umbilical cord blood samples of the infants were collected to detect the markers and DNA titer
of HBV. HBsAg positive and HBV DNA positive in umbilical cord blood were defined as HBV positive in the infants. All the
newborns received vaccination after birth according to the national regulation. Of the 445 participants, 104 newborns were
followed for 7 months after birth, and the blood samples were collected and the markers and DNA titer of HBV were examined.
HBsAg positive after 7 months was defined as immune failure. Results The positive rate of HBV in the newborns was 8. 0%
for mothers with positive HBsAg in our study. The HBV positive rate of newborns whose mothers were positive for both
HBsAg and HBeAg was significantly higher than whose mothers were only HBsAg positive (26.7% vs 1. 8%, P<{0.05). The
HBYV positive rate was significantly higher in newborns whose mothers with HBV DNA >>10° copies/mL compared with those
with HBV DNA <C10° copies/mL (23.6% vs 2.3%, P<C0.05). The immune failure rate of hepatitis B vaccine was 3. 8% 7
months after birth in our study, with all their mothers being positive for both HBsAg and HBeAg. Conclusion The maternal

HBeAg positivity and the high concentration of HBV DNA are the main risk factors of neonatal infection, and they may lead to
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non-response to hepatitis B vaccine.

[Key words] hepatitis B virus; mother-to-child transmission; hepatitis B surface antigens; hepatitis B e antigens
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155 587 A L # k af SR 2 U5 B Bsf 3k 00 H 52 56 5
O =X [HBsAg. 3 I i f& (H1-HBs) e T i
(HBeAg) .e ik (Bi-HBe) % 0 Hifk (Hi-HBe) ] K&
HBV DNA 4, 8 4 Lt & bk il HBV DNA Fi
HBsAg [a] B B 2 SR #74: L HBV B,

1.3 7 ALK AE  ha&ds R A
G g i [R) LM A N HEAT AT A 1) 4 R A
FAAEWRFE T S ESh M e Ol 2L 7
AH RS OLAE . i 1R 4 B L K i I K )
PRI H S5 A 2T %2 & HBV DNA 45, 3F
il & 72 B G 2 S8R A A B 52 BEL BT 9 DI e 98 T
B HIE Y. T AR B L HBsAg B E LH
JL# HBV G G e Yt

L4 FBRL&NF & SRR R
(ELISA) & ¥ % il HBsAg. $ii-HBs. HBeAg. -
HBe 4i-HBc, i 7l A g RHEA Y TR 6 4 BR
3wl T AR R Bio-tek [ 2l YA AL Fil Bio-tek 13
FLAR 4306 0% B 3. SR AT 9206 PCR & A& il if %
HBV DNA & &, 964 S i) @ it PCRA I & W
B g R B2y (D B A BRA R BT A
LightCycler 480,

1.5 “%it5a® R EPIDATA 3.0 B4 %E,
GERE SR 4 TR T AR AT R A
izl SPSS 16. 0 # A AT B s ge it 22 o0 b . THECR
BHSFEA L] 43 A5 09 L8R F ¢ K 3 8 Fisher K
Wk g . A ESS AT EENU s RIR.
PUBE A= JL HBV & 15 B B AR o, 7= 30 S AR 1 100
IS 5367 A5 B0 22 10 2 JFF BEL W 1% 150 43 06 15 100
SR B R L AT R R AR & logistic 8] H 43
Br K P R i B AR g A 2 R R A, i
T2 W EAE 5 logistic 1143 Hr. 2 44 BE 55 &
fitf HBV DNA %3 5 %R % 4 il — 3 28 11 % 5 b
J& #E4T logistic [8] 943 #r. HBV DNA & & 254k I
A0 A B0 R F LA 8 800 55 34 KO8 28 6 B0
g A 1 IE 23 A 77 10 HBeAg #1577 10 HBV
DNA WA M. A BF 58 o BT A 483 2 K 4 3 2 W
MR 36 o K 36 7K HE (o) 2y 0. 05,
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2.1 Fla kAL 413 B AR
(27.24 4. 8) %, R L DUJE R £ (402 £, 4
97.3%), 170 £ (41. 2%) A B WKW 22, 175 4
(42. 470 A E 2 1 R I HBsAg ;33 4
(8.000) FE A W 22 Wi 45 52 ik HU MG BEVR T3 5 4
L2V e AT T YR T 259 T 15 2 24 72
B @ O S BREE B (CHBIG) T 305 141 44
(34. 1%0) ZR & A7 Hofth i 51 & Y HBV,

413 #7711 HBsAg # Ry FHE . HBeAg B 133
4(32.2%) . Pi-HBe PHME 394 4 (95. 4%) , Hi-HBe
FHPE 224 4 (54.2%) . 208 44 (50. 4%) 77 1H HBV
DNA 7K 3F == 10° copies/mlL., 3 ¥ 7K 3F K 5. 25 X
10° copies/mL, W F| 387 44 7 I ¥ JIF Ly GE A6 ) 45
R Hrp SO 2T R A A (7. 5542, 94) pmol/L; B
PERH LD R A (1. 91+5. 99) pmol/L; P 44 B2 5 &
Tt 4948 4 (30. 01415, 400 U/L, >40 U/L # A 55
2 (14, 6%0) 5 47 S Bk % KBS 24 (62 (19. 80 8. 91)
U/L,>40 U/L 4 5 41.3%),

2.2 HAILEAKMER  FE A3 AL HIE T
210 £ (4§ 50. 820) . B Mkl 1.16 ¢ 1; HBsAg [H

PE 110 44 (26. 6 %) , HBeAg FHYE 122 44 (29. 5%) , Hi-
HBc BH P 387 44 (93. 7%), #i-HBe FH #£ 223 %
(54.0%) 341 £ (9. 9%0) i 4= JL HBV DNA /K =
10° copies/mL, JiAG B A JLIIFE 2 24 h R
EFZRF $E 1. Hovb 303 44 (73, 4%0) TR iF (@ 9% 2 b
100 TU HBIG. LAH A= LB bk . HBV DNA #1 HB-
sAg [F] i BF 4 15 R 42 )L HBV BH P 9 48 35 8 2 L
HBV FHMER K8, 0%(33/413)

2.3 #4AJLHBV miaHaEEt PHEEIESRN
logistic [ U773 M1 88755, 7 15 4 2 Tk % Ik ity i 5 40
U/L(OR=7. 885),HBeAg FH: (OR = 14. 667) Fl
HBV DNA §# & K T 10° copies/mL(OR=16. 222)
SR AL HBV A R fa |6 ] & L il 7 i3 Hi-HBe FH
P (OR=0. 100) f1#-HBc BHPE (OR=0. 214) J& B
AL HBV FHPE R E R R 1. KR E RS
A & B R 5] A2 R AR A logistic ] I 5
TYHEAT 43 M 45 R R W] 77 10 HBeAg FHME: 4 3 4 )L
HBV P B & A il S7 fa B &R (% 2), HB-
sAg.HBeAg XUFH 7 10 /9 5 4= L HBV FHAER Ry
26. 7% 1 HBsAg 5P ™ {1 (1 %7 4 JL HBV A %
AN 1. 8% (OR=10. 149, P<C0.05),

£ 1 F4EJL HBV PRME R 0D E =& B9 8 F & IE & 14 logistic [B] T4 81 43 47

Tab 1 Single-variable logistic regression analysis of factors influencing HBV infection of newborns
HBV positive
Factor OR(95%CD P
No n Yes n

Maternal ALT® 0. 439
<40 U/L 296 25 1
>40 U/L 49 1.450(0. 566, 3.715)

Maternal y-GT# 0.027
<40 U/L 343 29 1
>40 U/L 3 2 7.885(1. 266, 49.101)

Maternal family members infected with HBV 0.508
No 252 20 1
Yes 128 13 1.280(0.617, 2.655)

Delivery 0. 245
Natural labor 190 13 1
Caesarean section 190 20 1.538(0. 744, 3.182)

Maternal HBeAg <20.001
Negative 275 5 1
Positive 105 28 14.667(5.517, 38.992)

Maternal HBeAb <20. 001
Negative 160 29 1
Positive 220 4 0.100¢0. 035, 0.291)

Maternal HBcAb 0. 006
Negative 14 5 1
Positive 366 28 0.214(0.072, 0.638)

Maternal HBV DNA <0. 001
<C10% copies/mL 200 5 1
>>10° copies/mL 180 28 6.222(2.353, 16.457)

*: With missed data. HBV: Hepatitis B virus; ALT. Alanine aminotransferase; y-GT: y-Glutamyl transpeptidase
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®2 FEJLHBVHEEZMERNEXGSEE
logistic [E )38 43 £
Tab 2 Multi-variable logistic regression analysis of factors

influencing HBV infection of newborns

Factor Wald P OR(95%CD
Maternal HBeAg 4. 429 0.035 10.149(1.172, 87.855)
Maternal HBeAb 0.043 0. 836 0.784(0.078, 7.840)
Maternal HBcAb 2.546 0.111 0.368(0.108, 1.256)
Maternal HBV DNA 1. 291 0. 256 2.096(0. 585, 7.508)
Maternal y-GT 2.580 0.108 0.100(€0.006, 1.662)

HBV: Hepatitis B virus; y-GT: y-Glutamyl transpeptidase

B F 7710 HBeAg Fl7=1H HBV DNA X ¥ 4~ 4%
B UL ) 7 A A5 O A DG A AE — o R A JR R
P (r=0. 539, P=0. 000, fif LK 7= 41 HBV DNA
#1743 2 77 A AR HBV DNA JKF 5 HBeAg F
MR AHE A2 )L HBV BH M 2% 22 8] 3 A 591 - )2 g 6
., b HBV DNA JKF-Jh . 7= 10/ HBeAg B
K oA L HBV MR B 2 LT, W&k 3, Y
HBV DNA=>10° copies/mL i}, 4 JL HBV B
R 2.3% 1Tk 23,626, &8k )L HBV FH: A Bl
RAERFER R, & KK OR 2 13. 08895 % CI:
5.489~31.211)., K. HBeAg fiPE S HBV
DNA 5 (>=10° copies/mL) ¥ & 4£ JL HBV
BH P ) 5 i PR 2%

%3 714 HBV DNA k5 HBeAg FRME R
#HEJL HBY AR X &R
Tab 3 Relationship between HBV infection of newborns with

maternal HBV DNA level and HBeAg positive status

n( %)

Level of mfiternal HBV N Mater'rlgl HBeAg HBV positive
DNA (copies « mL~ 1) positive rate rate of newborns

<10° 205 14(6. 8) 5(2.4)

10%- 55 3(5.5) 0€0)

10*- 31 3(9.7) 2(6.4)

10°- 12 5(41.7) 0C0)

106- 37 36(97.3) 8(21.6)

107- 64 63(98.4) 15(23. 4)

108- 9 9(100. 0) 3(33.3)

The relationship between maternal HBV DNA level and
maternal HBeAg positive:linear y* =41. 000, P<C0. 001; the
relationship between maternal HBV DNA level and HBV in-
fection of newborns: linear y* =255. 179, P<C0. 001. HBV:

Hepatitis B virus

2.4 TAEREHAINCHAEG LAZLERE 104 4
WL, 4 4 (3.8%) HBsAg F#E H HBV DNA>

10° copies/mL (a5 BH KT 2 80 » 58 1 e 52 B U 5 3 44
(2.9%)HBsAg FHi-HBs ¥IFH M (F g To w25 597
(93, 3%) 4 JL HBsAg BAE Bt-HBs BHE (fuE
W) 522 4 (21, 2%) $i-HBe ¥, Hrp HBV [
M AR L 2 I35 B G 93 BEL BT 2 KR R 20, 09657
14 HBsAg 5 HBeAg XUFH 4 5 A= JL 4 328 BiL W7 2k I
4 10.0% ;7210 HBV DNA=>10° copies/mL #
L 5 BELIRT 26 G %6 11. 8% . #i2E JL HBV B .
724 HBeAg BA #1774 HBV DNAZ>10° copies/
mL J& HBV B} B AL 55 G iz BT 2 WO i B R R, I
F 4,

* 4 HBV £ 2% 150 % & BE BT R WU 5
Tab 4 Immunoprophylaxis failure in mother to

child transmission of HBV

Immunoprophylaxis

Factor N failure 7 %) Fisher’s P
HBYV infection of 0.045
newborns
Negative 94 2(2. D
Positive 10 2(20.0)
Maternal HBeAg 0.020
Negative 64 0C0)
Positive 40 4(10.0)
Maternal HBV DNA 0.010
<Z10% copies/mL 70 000)
=105 copies/mlL 34 4(11. 8)
Breast feed 1. 000
No 92 4(4.3)
Yes 12 0C0)
Hepatitlis B' vaccinz{tioq by 0.392
routine immunization
No 12 1(8.3)
Yes 92 3(3.3)
Injecting HBIG 0.196
No 22 2(9. 1D
Yes 82 2(2. 0

HBV . Hepatitis B virus; HBIG: Hepatitis B hyper-immue

globulin
3 3

BEEME 4G 2 L3 2 P18 MR 1 E B iR AR,

HBV fy BRI 37 A LA 38 A2 0 55 5 o S e L o Ik
IR A i g o B A B R R A
A& FF IR B 454 . & A HBV /Y B i, 7 4 7
JiE L0 I B Rk e . DR S R A B AR T
5 R WU LEAE bR SR 6L AR ARGE 19 HBY &
TR R L AT KL N 9. 100 F 36, 70 RAETY B
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B AT AR DL B L AR B AR A I 5 i A U ) HB-
sAg BRI Ay B Ay R e L 3 45 R 19 BIF 50 s o A L
MLAE R 22 45 46 I 51 HBV DNA FH P 5 £ %244 55 41
SEMETE RN AT 5T LB A LI R i A 0 %)
HBsAg #1 HBV DNA [a] if BH 4% D %7 4= )L HBV FH
PERY K 4 45 R WooR HBsAg B 7 13 /9 57 4 L
HBV BHE# N 8.0%,

RS JE i HBsAg HBcAg,HBeAg $it )5t
Fedit-HBs  $i-HBe F141-HBe Ht (& ¥ n] 3 1o Jif £ b
FEsim B NG LM . AS B 5E R BER HBsAg BH P Y
B LI i HBeAg 4i-HBe FiHit-HBe it R 5
BRAA LA — B0 i LY HBeAg, $ii-HBe F14i-HBe
Y02 dr BE R B A3, 82 % B AR L I R
HBeAg . $it-HBc Flfi-HBe. o] 48 /238 1 it £t bt i B
B F G L IFAE R G L T e n bR A . BRI
4= JL HBeAg . $ii-HBc Fi#i-HBe BH X2 Wr g 4 &
el K AR

HBeAg J& i IR & FI Y St HBV gk g 35 14
PEIR 55 A48 bR . HBeAg PHME ARG & K 4 HBV
S HiRe ek . BRI HBeAg W] il o if 85 57 i % 38
g LN . ARRESE R, BERCH HBsAg, HBeAg
KB B A )L HBV B R H 26. 7 %6, 1 B4
HBsAg ¥ [H 1% 84 )L HBV FIPERACA 1. 8%,
[ i 2 &R 3 i & B HBeAg [ 12 HBV &R 2%
ML RN E 2 —. ULl HBV & (L & 15 20
1 HBeAg R EAH £, X 5 Wiseman 2518 | Shao
EE S e

AWHFSE 7% 7 11 HBV DNA K F K F 4 F
10° copies/mL W, H ¥ 4 JL HBV [H ¥ £
23.6% ;1 X4~ 14 HBV DNA /K FEAEF 10° copies/
mL B, JHE B JL HBY L R A{UH 2. 3%, R
HBV DNA (57K -2 3 B 2244 55 19 KU, 5 2 30
WroTai R P~

F 43 B9 Sk E e 7 Rl 2 L HBV Bt i
RETE . ARWBESE P 50. 8% iy HBsAg BA 122 1A ik
PR E 7 AR TR 43 4% 07 X OB A= L HBV BH &
RIEFTCGETE A 3 S D I A AR s R O 43 0% o
HiE HBV 2 88 32 20U B A LA AR I . 1 K TS
e i s (R AL A AT REAS W] 23 88 07 A% HBV f9 £} %22
(FEiRTES AR

HBeAg % A 15 £4 Mg . M

WFIEIESE BRI HBeAg & 25 %728 L. Wit T 40 g %)
HBV (3850 % & 9 B 0 32 B850 8 53 7 A e g
Mif 5% . B 3 3R vt BHL KT 2k . & A HBV %
gulez2t - 7ou &) HBV DNA 5 BF & HBV
B A4 922 BH WY 2% A 2 N7 A B TR 2R . AR BIF 580
7SS LHEAT BT 45 R BN R AR E N ARG A
HBsAg 5 HBeAg ®UHM: =11 HBV DNA & i i
(1 B2 L G 3 BHL BT 2% K02 43 3 g 20,026, 10. 0%,
11.8% i TR KA B N &4, ™ 10 HBsAg H[H
P77 10 HBV DNA IRk B2 19 22 )L, $2 7 B 4= L
HBV B 5”10 HBeAg FHM: /" 10 HBV DNA &
WL S HBV 52 BH W7 2% O £ 6 B 3K

$i-HBe FHE 2 HBV ¥ gk Je al g 4 107 ) 9 i
PR, AT SR .21 2% 0 7 A %2 )LYi-HBe B
P PETR BUARAX 6. 700 ML K AE e R M ER G g TG
L2 ARTE G2 BT i L e B A S T A A IR
et HBV,

ik bk AW AR DT T R A JL HBY [HES
o35 PEL VBT 2 DL 1 = B2 5 ) TR 3R L AR I A B 5 45 R L 4
WCLAEATBOA T TAE A ™ 10 5 L 3 Of 8 3 op 72 30
A WX R A i S al L 3% i HBY DNA i i
[ K 0, %F T HBsAg, HBeAg ®FH ¥ L1 &% HBV
DNA 742 5 19 22 7= I HEAT T 6 i Bl U 5 48
IFERER B A L HBV gL 155 B IF i AH OC T T4 it
/b JLFE HBV 8 M8 e i R . AR GEX 7 H
i L LBt 15 I 2R D5 2 0 ey 5 H50OME 4 1T B W £ T
G PERR A e W E — 25 T J L 3 &P B 1 B I
URESVE TN

4 FEmHR
JIr A A 3 7 AR SO B AT AT i i 5
[Z % X W]

[1] Cheung K W.Seto M T,Wong S F. Towards complete
eradication of hepatitis B infection from perinatal trans-
mission: review of the mechanisms of in utero infection
and the use of antiviral treatment during pregnancy
[J]. Eur J Obstet Gynecol Reprod Biol, 2013,169:17-
23.

[2] Wright T L. Introduction to chronic hepatitis B infec-
tion[J]. Am J Gastroenterol,2006,101 Suppl 1:S1-S6.

[3] Nguyen V T,Law M G,Dore G J. Hepatitis B-related



+ 636 -

BRI 2014 4E 6 L5 35 %

(4]

[6]

7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

hepatocellular carcinoma: epidemiologicalcharacteristics
and disease burden[]]. ] Viral Hepat, 2009, 16: 453-
463.

The initiation or withdrawal of treatment for high-risk
newborns. American Academy of Pediatrics Committee
on Fetus and Newborn[]]. Pediatrics, 1995, 96 (2 Pt
1):362-363.

SRR AP REEIMD 6 R db et AR DA AL
2004 :157.

Chen Y,Wang L,Xu Y,Liu X,Li S,Qian Q,et al. Role
of maternal viremia and placental infection in hepatitis
B virus intrauterine transmission[ J]. Microbes Infect,
2013,15:409-415.

Bai G Q,Li S H,Yue Y F,Shi L. The study on role of
peripheral blood mononuclear cell in HBV intrauterine
infection[ J ]. Arch Gynecol Obstet, 2011, 283: 317-
321.

Guo Y,Liu J,Meng L., Meina H,Du Y. Survey of HB-
sAg-positive pregnant women and their infants regard-
ing measures to prevent maternal-infantile transmission
[J]. BMC Infect Dis,2010,10: 26.

FitzSimons D. Hendrickx G, Vorsters A, Van Damme
P. Hepatitis B vaccination: a completed schedule e-
nough to control HBV lifelong?: Milan, Italy, 17-18
November 2011[ C]. Vaccine,2013,31: 584-590.

Chen HL,LinL H,HuF C,Lee ] T,Lin W T,Yang Y
J,et al. Effects of maternal screening and universal im-
munization to prevent mother-to-infant transmission of
HBV[]]. Gastroenterology,2012,142.773-781.

JE I Tk, E AR SRR T LB RN B A
P gk LT S I B2 7, 1998, 14:19-20
XuD Z,Yan Y P,Choi B C.Xu J Q.,Men K, Zhang ]
X, et al. Risk factors and mechanism of transplacental
transmission of hepatitis B virus: a case-control study
[J].J Med Virol,2002,67 . 20-26.

Ngui S L, Andrews N J, Underhill G S, Heptonstall J,
Teo C G. Failed postnatal immunoprophylaxis for hepa-
titis B: characteristics of maternal hepatitis B virus as
risk factors[ J]. Clin Infect Dis,1998,27:100-106.

Yu M, Jiang Q,Gu X,Ju L,Ji Y,Wu K,et al. Correla-

tion between vertical transmission of hepatitis B virus

[15]

[16]

[17]

(18]

(19]

[20]

[21]

(22]

(23]

[24]

and the expression of HBsAg in ovarian follicles and
placenta[ ] ]. PLoS One,2013,8:e54246.
TRBEFT R 5.4 . B A B B AL B 5
RRHWILT]. o E S ALR & 2011,13:644-646
Choe B H, Lee ] H,Jang Y C,Jang C H,Oh K W,
Kwon S, et al. Long-tem therapeutic efficacy of lamivu-
dine compared with interferon-alpha in children with
chronic hepatitis B: the younger the better [ J]. J Pedi-
atr Gasteroenterol Nutr,2007,44.92-98.
Wang ] S,Chen H,Zhu Q R. Transformation of hepati-
tis B serologic markers in babies born to hepatitis B
surface antigen positive mothers[ J]. World ] Gastroen-
terol,2005,11: 3582-3585.
Wiseman E,Fraser M A, Holden S,Glass A.Kidson B
L,Heron L. G,et al. Perinatal transmission of hepatitis
B virus: an Australian experience [ J]. Med J Aust,
2009,190:489-492.
Shao Z J.Xu D Z.XuJ Q.LiJ H.Yan Y P, Men K,et
al. Maternal hepatitis B virus (HBV) DNA positivity
and sexual intercourse are associated with HBV intrau-
terine transmission in China: a prospective case-control
study [J]. ] Gastroenterol Hepatol,2007,22:165-170.
Zou H,Chen Y,Duan Z,Zhang H,Pan C. Virologic fac-
tors associated with failure to passive-active immuno-
prophylaxis in infants born to HBsAg-positive mothers
[J].] Viral Hepat,2012,19:e18-e25.
Liu S L,Dong Y,Zhang L,Li M W,Wo ] E,Lu L W,
Influence of HBV gene heterogeneity on the failure of
immunization with HBV vaccines in eastern Chinal J].
Arch Virol,2009,154:437-443.
Han L,Zhang H W,Xie J X,Zhang Q,Wang H Y,Cao
G W. A meta-analysis of lamivudine for interruption of
mother-to-child transmission of hepatitis B virus[ ] ].
World ] Gastroenterol,2011,17:4321-4333.
Milich D, Liang T ]. Exploring the biological basis of
hepatitis B e antigen in hepatitis B virus infection[ J].
Hepatology,2003,38:1075-1086.
Aganelli M, Stephenne X, Sokal E M. Chronic hepatitis
B in children and adolescents[ J]. ] Hepatol,2012,57;
885-896.

[AxHE] N &



