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WE: B HiT B % WiFE Chepatitis B virus, HBV) J&YLBERFTAELE3 I 4
JERE T e B G L e e R 25 . F57& DL20174F1H TH 220184E5 H 1 H T E #R = AL
KAt A A B e 7= A 23 Wk T HBV s e 2240 Je Ho o i () 22 LR e X 5, 221
SE RIS I O W B Bl I O e R BR B VRS, R BRI 3% . 185 3% B
KO B2 )L B RT R IR FE R M PLE Chepatitis B virus surface antigen, HBsAg) . ZHYAT
RIFTELRIMPLAA (hepatitis B virus surface antibody, HBsAb) V. ATThAE KX I E H
%, EIdEBEHIS RGFILIS R GUEE 22 1022 7= Bl R AE Pk Fa br . HBV DNA, 44
PUR IR ITIE I R A P2 AR ROE S . 1% )L HE3 % I HBsAb/K K B2 K )L 5 AT /59
MNZH (HBsAb < 100 mIU/ml) Fl5&MNZ4H (HBsAb = 100 mIU/ml) . X Logistic
B M3 % J LB P B e N I R &R . SR I FFA & FITHBV B 4L
20 Je Fo o i R ) LA 15540, A BAR B FH PO B 25047 BEEEBE W #3941, FH 252 11641
(AR RE30H], HEReEseh)) , FZAHZH I (FZ5H7) HBV DNAYY (7.35 +
0.57) 1g TUMmI, KAZGHZhHHBY DNAK (726 £ 0.71) Ig IU/ml, ZRLESHFE X
(t=-0.856, P=0393) ; FHZ54 5385 FTHBV DNAK (3.69 + 0.88) 1glU/ml, KHZ541%>
WATHBYV DNAN (6.77 + 1.22) 1glU/ml, ZRAF S5 E L (1=17.04, P < 0.00D) .

235 )LE A JETN H ~3% AN T, 3% I HBsAbH A7 i 25208.84 mIU/ml;

1320 A4, 3% BFHBsAbH 73 ¥ 994.07 mIU/ml, #{1% K (370.66 mIU/ml) &
FHIFL (2 =-0.607, P < 0.001) , Ml L3 % BT HBs A FE 2 3 m T AR Mz
MLE (z=-2402, P=0.016) . K¥FHZRFZETJLE LR I LR T TC/55 N &N
25.75% (34/132) , 3B /9N ZEN51.52% (68/132) , FMhZ T JL#E3 % I
T/ NEZN21.74% (5/23) o 155(IRFEETH IR L2 23 5 i T 164 HBV . £ [A]
FLogistic[a] 44> 1 2 Bk Fh 2 S B 23 %0 )L 38 20 JHF 90 28 S 285 280 0 IR ST AR 4 R 2=
(OR =0.259, 95%CI: 0.09~0.741, P=0.012) . Z&it ZAR FH Z MR PR
Al R EBEIKHBY DNAJKY, A28 JLAT O W e N2, N O HE T 23 %
JUEE £ T e 2 97 25 BRI AR R R

KR AFREE, OB P GIERIE; TREFHE

The immune response and influencing factor of hepatitis B virus vaccine on 3-year-old
children born to mothers infected with HBV

Cao Xiuzhen, Yi Wei, Liu Xuemei, Li Jing, Liu Xing (Department of Obstetrics, Beijing Ditan
Hospital, Capital Medical University, Beijing 100015, China)

Abstract: Objective To investigate the immune response and influencing factor of hepatitis
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Methods HB V-infected pregnant women and their babies delivered in Beijing Ditan Hospital,
Capital Medical University from January 1st, 2017 to May 1st, 2018 were collected. The
infants received standard hepatitis B virus vaccine and immunoglobulin injection, and were
followed up to 3 years old. Hepatitis B virus surface antigen (HBsAg), hepatitis B virus
surface antibody (HBsADb) titer, liver function and hemoglobin of the infants were detected at
1 year and 3 years old. Clinical biochemical indexes, HBV DNA, antiviral treatment during
pregnancy and complications were collected through HIS system and LIS system. Mothers
and children were divided into no/weak response group (HBsAb << 100 mIU/ml) and strong
response group (HBsAb = 100 mIU/ml) according to children’s HBsAb level at 3 years
old. Logistic regression was used to analyze the influencing factors of immune response to
hepatitis B virus vaccine for 3-year-old children. Results A total of 155 eligible HBV-infected
pregnant women and their delivered infants were included. A total of 39 cases did not take antiviral
drugs during pregnancy and 116 cases took antiviral drugs (lamivudine: 30 cases; tibivudine:
86 cases). In the middle of pregnancy (before treatment), HBV DNA load of pregnant women
in treatment group was (7.35 £ 0.57) 1g IU/ml, which was (7.26 + 0.71) 1g IU/ml in untreated
group, the difference was not statistically significant (¢ = -0.856, P = 0.393). There was
statistical difference in HBV DNA load before delivery between pregnant women in treatment
group and untreated group [(3.69 + 0.88) Ig IU/ml vs (6.77 £ 1.22) Ig IU/ml; = 17.04, P << 0.001].
Total of 23 infants (reseed group) were vaccinated again with hepatitis B virus vaccine between
7 months and 3 years old after birth, the median value of HBsAb of children at 3 years old was
208.84 mIU/ml. There were 132 cases who were not vaccinated again with hepatitis B virus
vaccine, the median value of HBsAb of children at 3 years old was 94.07 mIU/ml, which was
significantly lower than that at 1 year old (370.66 mIU/ml, z = -0.607, P < 0.001). HBsAb
titer of children at 3 years reseed group was significantly higher than that in unreseed group (z =
-2.402, P = 0.016). The rates of no/weak response to hepatitis B virus vaccine of children in
unreseed group were 25.75% (34/132) at the age of 1 year and 51.52% (68/132) at the age of
3 years, respectively, which was 21.74% (5/23) at the age of 3 years in reseed group. None of
the 155 children with successful mother-to-child blockade was infected with HBV at the age
of 3 years old. Multivariate Logistic regression analysis showed that hepatitis B virus vaccine
supplementation was an independent protective factor for the effect of immune response in
3-year-old children (OR = 0.259, 95%CI: 0.09~0.741, P = 0.012). Conclusions Treatment
with antiviral drug during pregnancy could reduce HBV load significantly and not affect the
immune response of infants to hepatitis B virus vaccine. Hepatitis B virus vaccine reseeding
was an independent protective factor of hepatitis B immune response in 3 years old children.
Key words: Hepatitis B virus; Vaccine; Immune response; Mother-to-child block
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HHATIIST, LA JYHBVIE L RESE B AR L I BE DT
TSP LA o

1 ZEREFE

1.1 AFRAf % ABHFCN— DR R T, EE20174
1HTHZ201845H 1 HAEH #EE R 22 M &AL Hy
T B2 B P2 A6 3500 o (R 18 PEHB VIR e BESE K =/ 16 1)
WL, XHEJLMEVI R3S, B 5 RORT AR L H AR
Ji TRUT G 92 8 ol 5 2 i R 2% S DT 2400 S B 2% ) L B 8 o
ZRORM KRR WG, JLE SRR K17
Ko, ARFRAEGASHE RS, S
HiAE BT (2018) 25 (043) -02%5,

1.2 h GERATAE  TRBIAINFRAE: OBESEHBsAgHF
AT 6 N H; @HBV DNA > 2.0 x 10° IU/ml;
OHAFULER; @ZA | B S INAH 7T+ 25 8 J15 [F
B ©ONERHETAE)LHEAE)E2 higyES10 neE il 2
T COREDUSEHRIZH R AT &100 IUZ
o EekEE (REREEZ) , HAERINH.
6/ HHRVES 10 ng B Z AT CORES A=
HHEWRATD Gk, WEIHEER R E: O%ig4
WG IR RN B AT R TRALRT 29
BE MEEE SN IS G s B 0 B S L Ath s S R e
@Z N R BRE (R IT %5 ©ZF A K
R SREREER B sl sEE; @)LERE 5
BERBRELA E 8, ©%)L1% I K AZHBVIR G2
® ) LE B R s -

1.3 Fophlcde it ERTHIS RS AILIS RS REE
FELBTTRL, A FRY. 2R, ZHHBY DNAJK
SRR B R war D o AR B WA TS
Bl ZOHFFShEEREI . Zor= IR RORESS . Bk ) Lk}
FEAR. HAEZEE. EH. 5K BAERRE.
5 min ApgariE5y. HARRTHBVIRE R4 2t
N O R E s LS . LB ~3 5 BE 1T B
SRR, WABRELEHAERARFME.
TR EERh 5E BB DL P B ANRE L 18 3% )
1) m AT L, [RISRAE L Sk A I HBsA g
HBsAb. JFIIRERIMATER 5%

1.4 #l 75 ik BaRM-46 47 HBsAgFIHBsAbRS Il 5%
FH M 55 fOkE 14k 22 ROGvR A I (S5 [ e 8% 2 =]k
7, FEEFI20004x H B A HREE SO - HBsAg <
0.05 IU/ml, HBeAg < 1.0 S/CO. HBsAb < 10 mIU/ml
91 HBV DNASK %80t e & 5 & W 5k I B4
ARAEM CHii £ 2 KA F], Light Cycler 480 PCR%
g, LigEEAFRAE) , HBV DNAK IR
920 TU/ml,  JIT A A 35 HH A e A 36 0 58 il o

- ERIEE - 59

Y bR N ) LEHBsAbIR &, HBsAb << 10 mIU/ml
ESCNTENZ, et 77; 10 mIU/ml < HBsAb <
99.9 mIU/mlE X NFIMZ, {K{%47717; HBsAb =
100 mIU/mlE SN Z, miRY )1, % JLHE
3% INHBsAb/K -4 BESE J L2 4 S o/ 55 2 21
(HBsAb < 100 mIU/ml) Fl5&N 220 (HBsAb =
100 mIU/ml) .

1.5 %itspa3® SRR SPSS 20.08 4 HE T 4i it 2% 4>
ro fFEIESSMPTHETE (IFER. 2K, 7
R~ ALB%E) Dl + sEox, PALA SR FBALRE
KRR, AEEIESAAREER (WALT,
TBil%) UM (pys, p,s) Fow, Wi [aILLECSR A FE
ZHK K (Mann-Whitney UK ) o PR, =il
JE o OBE PR S THE TR DA A B Ay B R R, W
20 ZA 4 vy A R HR R R T R R LA Y b RCR
Fisher¥s W5, H AR HPearson Yy fr % . % H
Logistic[| 5 5#73 %5 JLE T £, K92 W G e B 25 15
A Z. PP < 0.05HZERA R E L.

24R

2.1 —#TH A ARFFEIN KA H1EHEHBV
PeZpid S LB 1554, BERTIFER N (28.61 +
3.47) . ZMIRAYURFEAYSAEL166] (Hh
ek RE30f, BEeREsel) , RIRHAIUREZ
WAia3ofl, MZidZzh il (HZE7) HBV DNA
N (735 +0.57) 1g IU/ml, Kz Z b HHBV
DNAN (7.26+0.71) 1gIU/ml, ZRLEGit2¥E X
(t=-0.856, P=0.393) ; HZH /3R FTHBV DNA
9 (3.69 + 0.88) 1g IU/ml, & FHZ54H 4> 1 RTHBV
DNAJN (6.77 +1.22) 1gIU/ml, ZRH %% X
(+=17.04, P <0.001) .

155@3 A J LA 22 (39.44 £ 1.51) [,
AR (3399.35 £ 351.99) g, HK (50.08 +
0.50) cm. 13961 4E JLH A J521~30 dfhl Z T 4
EEREE, 166 R, 236 )LE B A FTANH ~
3G AN Z T, 3% NHBsAbH A7 E N
208.84 mIU/ml; 13245 K%M, 3% KHBsAbH i
W N94.07 mIU/ml, #5158 (370.66 mIU/ml) &
R (z=-0.607, P < 0.001) , ¥NFhZ R )L
3% N HBsAbJ 2 2 5 T RN L& (2 =
2402, P=0.016) . K¥FhOHERILEIZ R &
JHF 25 P T/ 59 NI 2 N25.75% (34/132) , 35 /5%
N NS1.52% (68/132) , #Mh T ) LE3 S
To/3R R 26 21.74% (5/23) o 155461 BF B FH T & h
JLEE3IL TR YLHBV . SR N 413820, T/
SN HILTIE) (AR ToRESHl, §58%6861) .
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2.2 UE TR % R R & /PN
ZRoH RN N B A 210 4 R HALT/K P 8 ) LR 2 F
P LB ZE AR E N (PE<0.05) , WL
PA3 % B LA O 9% o e R N R AR &, 4t
ZA R HALT/KSP RN R L2 B M Fl 2 3 P 4 R B AR

) ) 20224F F14% 2

YN Z K K Logistic[al JH 5047, 45 RFRHZH LA
HHALT/KPAS 2 L i ) L 28 £ 2 1 G 9% B 25 1R Bk
SRR (P =0.137) , #MPOHPER A3 )LE
LGB B R ST AR R R (OR = 0.259,
95%CI: 0.09~0.741, P=0012) , W#E1. F2.

R1 I/ BERFEMBRNEFE OBV BRERZARFEILE—RER

S

ALT [M (pyss pss) » UL] 22.0 (17.05, 3225)

TBil [M (pys, pss) > pmol/L] 8.5 (6.6, 11.4)
ALB ( x+s, g/L) 42.76 +£3.19
TSH [M (p,s» pss) » mU/L] 1.38 (0.86, 1.38)
HGB ( x+s, g/L) 130.06 + 9.64

HBV DNA [M (psss pys) » lg TU/mI]

7.44 (7.15, 71.70)

HBV DNA [M (py, ps) > lg [U/ml] 3.82 (3.02, 5.25)

ALT [M (pys, pys) » U/L] 15.0 (12,65, 19.9)
73 (5.85, 9.35)
35.90+2.71
25 (2.0, 5.25)

117.62 + 15.54

TBil [M (pss: pss) » pmol/L]
ALB ( x+s, g/L)
TSH [M (pss, pss) » mU/L]
HGB ( x+s, g/L)

# AL
g~ [ (%) ] 27 (37.0)
B (%) ] 37 (50.68)
BAZR (x+s5, A) 39.22+1.92
HAZK (¥£s, cm) 50.11+0.59

BAKREE (x5, g) 3377.39 +373.05

Apgarit4 (x+s, 4) 9.99 +£0.12

AN LI REIHREEG [ (%) ] 67 (91.78)

1%
4% (x+s, cm) 77.31+£3.28
HwRE (x+s, kg) 1049+ 1.15
ALT [M (pss, pys) » UL] 18.8 (16.15, 22.10)
TBil [M (pss: pss) » pmol/L] 6.0 (3.0, 12.0)
ALB (x5, g/L) 4523 +1.98
HGB (x=+s, g/L) 117.06 +7.16

M Fo/88 L 4n (734)) 3%y A (824)) st 21h Pi&

%
Fih (x*s, F) 28.56 +3.34 28.66 +3.58 t=-1.73 0.86
2R (x£s, R) 1.48+0.78 1.39+0.72 t=0.74 0.46
R (x£s, K) 1.12+0.33 1.09+0.28 t=0.75 0.46
PR EL T (B (%) ] 56 (76.71) 60 (73.17) 7 =026 0.16
HE [ (%) ] 0(0) 1(0.12) - 1.000
TR R F [ (%) ] 1(1.37) 2 (2.44) - 1.000
B hksm (B (%) ] 18 (24.66) 31 (37.80) 7 =3.09 0.08

26.10 (20, 38.8) z=-1.98 0.048
9.2 (7.75, 10.75) z=-131 0.19
42.65+4.30 t=0.18 0.86
1.43 (1.02, 2.07) z=-0.28 0.78
130.54 + 10.93 t=-0.29 0.78
7.41 (7.06, 7.71) z=-0.53 0.59
4.15 (3.10, 5.60) z=-0.53 0.60
15.45 (11.7, 22.83) z=-0.36 0.72
7.85 (6.88, 9.53) z=-1.53 0.13
36.24+4.22 1=-0.58 0.56
2.5 (2.0, 45) z=-0.79 0.43
120.49 + 11.89 t=-1.30 0.20
32 (39.0) 2 =007 0.79
42 (51.23) 7 =0.004 0.95
39.64 +0.99 t=-1.74 0.09
50.06 + 0.40 t=0.61 0.54
3418.90 +333.21 t=-0.73 0.47
10.00 = 0.00 t=-1.06 0.29
72 (87.80) 2 =0.66 0.42
77.46 +3.48 t=-0.23 0.82
10.65 + 1.06 t=-0.77 0.44
19.60 (16.55, 23.45) z=-126 0.21
6.0 (5.0, 10.75) z=-0.94 0.35
45.16+1.99 t=021 0.84
117.24 + 6.94 =-0.14 0.89
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FR1
B F/55 4R (734)) P&y AR (824)) st =1h Pi&
3%
4% (x+s, cm) 97.79 £ 4.46 98.34 £4.70 1=-0.68 0.50
WHEE (x+s, kg) 15.16 +£2.08 15.05 = 1.67 t=0.31 0.76
ALT [M (pys, pss) » UL] 12.7 (10.9,15.45) 13.75 (12.00, 15.40) z=-131 0.19
TBil [M (pas> pss) » umol/L] 6.3 (5.1, 8.1) 6.9 (5.48, 9.53) z=-1.50 0.13
ALB (x#s, g/L) 46.55+2.12 46.42 +2.49 t=034 0.73
HGB (x*s, g/L) 12430 + 16.07 123.20 £8.72 1=0.54 0.59
AN TR (B (%) ] 5(6.85) 18 (21.95) 1 =697 0.008
E: “-7 N R M Fisher #y V) 8% % vk, K E K G it B, & Y ¥ N Pearson f {ii; ALT 5 & B2 & 2 % % B (alanine

aminotransferase) , TBil MAHZZ (total bilirubin) , ALB H#&E A (albumin) , TSH {£HVIRARZ (thyroid stimulating hormone) , HGB Ifil

2L H (hemoglobin) .

R2 35 ECHEEREN

Z 2 ImEZEM Logistic [E]YI 447

- B SE Wald y* PA ORIE (95%CI)

ALT (Z+ ) 0.008 0.006 2.207 0.137 1.008 (0.997~1.019)
G -1.353 0.537 6.335 0.012 0.259 (0.09~0.741)

E 0.987 0.540 3.340 0.068 2.684

3 41 fE= 10 mIU/mlR, BAFPTHBVIERKI/ER,

BB AEZHBVEREN T ERE, &
30%~50%", JLEER, XTHBsAgPH M REE Frifsi 4
JUIEAT G e O S e Bk R A & B sl e
925 LA S WTHBY DNA 17 B K i 242 U0 22 9 B FH 07 B¢
W7 HStE,  RESR I R Ih ERIA E199% LA EPY, (H
HH T 5 HBsAgRH M RESE % U H i, HBsAgRHM:REE
A AT RSIRAS s I AHBY B UK BE )
mfE NEE, Dby P w2 ) L s g% i A
R B 5 1 HBV R RGeS, (1
TR G THRERA T, 8 P T 10 G2 S B
BN, B O ENUR A Pk R p ik
Pt A BT AR, B N O 1 e 3Rk A
(AR 3 1 B A T R 30410, i SRl LR R 4L
RER B MATEE, W R R, H72e)
JUH B Rh 2% )5 7= AR T HBs Ab 2 BE AR 8 16
W RN, KEAEPEY, ChenZ!"
HF 5T K BLHBs A g [H 1 w9 25 20 02 B 2 B 0 22 )L B
WLRH W T, 7TH BTG, 38 N AT REH B
HBsAgPH 1, HiEM T ERW A . AHE 5T b RE 2L
W 8 ) FHE R M Fh 2 9% T LB B T 223 55 B G B
HN3.T9%, NAHJLEIARKIHBVEY:, WHes
FEARBAMRDA K. AWFFLR BRI, HBsAb
KT N, R T, SEEER AT,
H 7T — A W HBs A g [ 14 B 5% BT 466 2 ) LHBs A b3

HBsAg[H % BE Frdse 22 )L VHB VI e i i N,
HBsAb = 100 mIU/mli ] 3R43 8 47 4, A
BfF 7 Hp B 2 BHL BT RS D R A Bl & 9% e ) LB 1 i)
I RE T 2 0/55 RLERAS # H25.75% (HBsAb <
100 mIU/mD) , 5 BEAE SCHRHRIE 18.53%~30.2%
AL AH RT3 E — B ABEIS%~10%"21, 35 A
PR T 2 I0/55 MRS B 451.25%,  HkRT L,
BB ) LA TR HBV IR, T 058 £ AT e
B o ik E P AR R I LB B R Z T
J 7= AR THBs AbE 4F 8 39 N2> 388~ %, HBsAb#
R4S FWE B, A FRAME R L3S E, At
FhZ ST 22 )13 % I HBsAb {7 %194.07 mIU/ml,
B (370.66 mIU/mD) S35 N, B bHEm4 %
FTHBsAbE A (R BRI LR EAL, AL Egs s
T4 ) LK HIHBs Ab/K AR 44 J G R4 RO o
HBsAgPHPEBESE 70 U 1 22 )L B Fl & 5 1
Jei, XF PR T PR AT 99 N 2 I HBsAb T AR 7 4L st
V) P 52 ) DR 2% 0 R W, A AT 90 38 W 2 T8 g e
JE B ROR 5 R BT U N R R AP, A
WARHAAZARN HPURERAY (kK. &
tbRE) « Z2HHBV DNAZ & 527 I KO0E
A JLEAZRE . WAl R E. ApgariFiar. B
AL AR JE N 2 e B IR R Y 5 LI
LT N BRI ARG, SRR AR,
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HBV DNA & #5244 15 2 v 1 39 IR B0 28 25 9 0
flmEE N, BIORERE, PR TR
Wrp ph R, (ER I B ) LA 2 T 8 1 1 i i 25
Logistic[Al 950 #7 3 B 4N Fh Z P T 23 % )L LT
P35 T G 38 B R O AR R R, e AT g B
17 PR T ANF, (FHBsAbE 4E 55 — 2K F, Wk
D JLEE TG/ 55 B R AR ] it — 2D BHIBTHB VK 4%
#

g5 I, HBVIEYZE T 7 i B %)) ) LIE 58 il 4= 72
ORI e G, A IR HBsAbAR
th, BN T AP R s, R4 LR
HB VIS L 1 i 3 MEHBsAb/KE, R BE L I 17 f5
B ) LR EHBV RS o AT 5T RE A E 2 2>
SV (B WA, 5 S0 KR A B I I K Bl Ui )
8] DA — B 2R BR 41 )L 2 T3 W G 33 N0 25 e T %
BN, DUHIE— 2D PR 2R %) ) LHB VIR e R

EE R
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