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Abstract
The aim of this study was to investigate the efficacy of antepartum administration 
of three doses of hepatitis B immunoglobulin (HBIG) in interrupting mother‐to‐child 
transmission (MTCT) of hepatitis B virus (HBV). In this trial, a total of 728 HBeAg‐
positive pregnant women with chronic HBV infection who had an HBV DNA level 
higher than 6log10  copies/mL were enrolled. They were divided into three groups 
based on individual preference. Subjects in group A and group B received 200  IU 
(unit) HBIG and 400 IU (unit) HBIG intramuscularly once a month at the third, second 
and first month before delivery, respectively. Subjects in the control group (C) re‐
ceived no special treatment. All the infants received passive‐active immunoprophy‐
laxis. The HBsAg‐positive rate of all infants at 7‐12 months of age was 5.1% (37/728). 
Specifically, the HBsAg‐positive rate of infants was comparable in all three groups 
(5.3% vs 5.1% vs 5%, P = 0.988). No significant difference was found in anti‐HBs lev‐
els between the infants aged 7‐12 months in the three groups (P = 0.469). HBV DNA 
levels of the umbilical cord blood in the HBV‐infected group were higher than those 
in the uninfected group (5.2 vs 3.4log10 copies/mL, P < 0.001), and these with family 
history of HBV infection were also higher (45.9% vs 28.5%, P = 0.034). To conclude, 
administration of passive‐active immunoprophylaxis to infants contributed to effec‐
tive prevention of the MTCT of HBV; extra antepartum administration of HBIG dur‐
ing pregnancy could not decrease the rate of MTCT or increase the anti‐HBs levels 
of infants born to HBsAg‐positive mothers with HBV DNA higher than 6log10 copies/
mL.
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1  | INTRODUC TION

Hepatitis B virus (HBV) infection is still one of the most promi‐
nent public health problems in China. Mother‐to‐child transmission 
(MTCT) is considered as the main transmission route of chronic HBV 
infection. Fifty per cent of infants born to hepatitis B surface antigen 
(HBsAg)‐positive mothers will become carriers without immuniza‐
tion.1 Hence, the prevention of MTCT is essential in reducing the 
global burden of chronic HBV infection.2-5

In the 1980s, studies showed that in newborns of HBsAg‐posi‐
tive mothers, the MTCT rate was reduced to 23% after vaccination 
without HBIG6 and to 3%‐7% after passive‐active immunization.7 In 
2010, the chronic hepatitis B (CHB) guidelines of China suggested 
that infants born to HBsAg‐positive mothers should be administrated 
passive‐active immunization by injecting HBIG within 24 hours after 
birth (preferably within 12 hours) and 10 μg HB vaccine at a different 
anatomical site.8 In addition, 10 μg of the HB vaccine was adminis‐
tered to infants at 1 and 6 months of age. But, 5%‐10% of newborns 
born to HBsAg‐positive mothers can still be chronically infected 
with HBV.9 It has been recognized that pregnant women with high 
viral load are the reason for passive‐active immunization failure.10 
Therefore, more and more scholars recommend application of anti‐
viral drugs in the third trimester to block MTCT in pregnant women 
with high HBV DNA load.11,12 However, it is still far from ideal in 
completely eradicating MTCT of HBV due to intrauterine infection 
and immunoprophylaxis failure in a small number of individuals.13

HBIG is a purified solution of human immunoglobulin with high ti‐
tres of antibody against hepatitis B surface antigen (anti‐HBs). It is de‐
rived from plasma donated by individuals immune to HBV infection.14 
Early reports showed that the antepartum administration of HBIG 
during pregnancy decreased the HBV DNA levels of mothers and the 
MTCT rates.15,16 However, recent reports suggested that antepartum 
administration of HBIG failed to improve the efficacy of preventing 
MTCT of HBV. Thus, the efficacy of antepartum administration of 
HBIG during pregnancy in preventing MTCT needs to be confirmed 
by further studies.

2  | MATERIAL S AND METHODS

2.1 | Patients

In this trial, all of the 728 HBsAg‐positive pregnant women were 
reviewed in a hospital clinic for routine antenatal care in the 
Department of Obstetrics and Gynecology in Beijing Youan Hospital, 
Capital Medical University, from 2014 to 2018.

The eligible criteria included the following: (a) HBsAg, HBeAg‐
positive; (b) 20‐40  years old; (c) HBV DNA level higher than 
6log10 copies/mL; and (d) participants willing to provide written in‐
formed consent and adhere to the trial protocol. Chronic HBV in‐
fection was defined as HBsAg seropositive status and/or HBV DNA 
positivity at 6 months or beyond. The diagnostic criteria for HBV‐
positive patients were based on the Guideline of Prevention and 
Treatment for Chronic Hepatitis B (2015 Update).8

The exclusion criteria were as follows: coinfection with human 
immunodeficiency virus (HIV) type 1, hepatitis C virus, or hepatitis 
delta virus; a history of congenital malformation in a previous preg‐
nancy; evidence of hepatocellular carcinoma or liver decompensa‐
tion; clinical signs of threatened miscarriage; and ultrasonographic 
evidence of foetal deformity.

The trial was performed in accordance with the International 
Conference on Harmonisation Good Clinical Practice guidelines and 
the Declaration of Helsinki.

2.2 | Methods

A total of 728 pregnant women were divided into three groups and 
administered different doses of antepartum HBIG based on individ‐
ual preference. Group A: 256 mothers received 200 IU (unit) HBIG 
intramuscularly once a month at the third, second and first month 
before delivery; group B: 302 mothers received 400 IU (unit) HBIG 
once a month at the third, second and first month before delivery; 
the control group (C): 170 mothers were given no special treatment. 
All infants received passive‐active immunoprophylaxis that received 
HBIG at birth and hepatitis B vaccine at birth and at 1 and 6 months.

2.3 | Laboratory methods

Maternal HBV DNA was tested before delivery; HBsAg, anti‐HBs, 
hepatitis B e antigen (HBeAg), anti‐HBe, anti‐HBc and HBV DNA of 
infants were tested at the age of 7‐12 months. For HBsAg‐positive 
mothers and their infants, alanine aminotransferase (ALT), aspartate 
transaminase (AST), total bilirubin (TBIL), blood glucose (GLU), cho‐
linesterase (CHE) and cholesterol (CHOL) were measured using an 
Olympus Automatic Biochemical Analyzer AU5400 (Olympus). HBV 
seromarkers were performed by chemiluminescence methods. The 
level of HBV DNA was examined using the Cobas HBV Amplicor 
Monitor assay (Roche Diagnostics). Nationality of Han was the major 
ethnic group in China.

2.4 | Outcome assessment

HBsAg positivity of infants at the age of 7‐12 months was consid‐
ered to be immunoprophylaxis failure and HBV infection. Infants 
were defined as hepatitis B positive if HBsAg ≥ 0.05 IU/mL or HBV 
DNA ≥ 20 IU/mL. Immunity was defined as anti‐HBs‐positive ≥ 10 IU/
mL.

2.5 | Statistical analysis

The data were analysed using Statistical Package for Social Science 
(SPSS) for windows, version 23.0. Continuous variables conforming 
to the normal distribution were characterized by the mean and stand‐
ard deviation (SD). The three groups were compared and analysed 
by one‐way ANOVA. The comparison between the two groups was 
analysed by Student's t test. The characteristics of the continuous 
variables not consistent with the normal distribution were described 
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using the median (25% to 75% IQR). The comparison between the 
three groups and the two groups were analysed by Kruskal‐Wallis H 
and Mann‐Whitney U test. Categorical variables were characterized 
by the proportion and analysed using the chi‐squared (χ2) test or 
Fisher's exact tests. Statistical significance was defined as P < 0.05.

3  | RESULTS

3.1 | Demographic characteristics

A total of 728 mother‐infant pairs were enrolled in this study, with 
maternal age 27.4 ± 4.2 years old. 96.2% (700/728) of mothers were 
Han. The HBsAg‐positive rate of infants aged 7‐12 months was 5.1% 
(37/728). The mothers who received no special treatment, 200IU 
HBIG injection and 400IU HBIG injection accounted for 23.4% 
(170/728), 35.2% (256/728) and 41.4% (302/728), respectively. 
Baseline characteristics of mothers and infants stratified by differ‐
ent doses of HBIG injection were comparable (P > 0.05, Table 1).

3.2 | The outcomes of different doses of HBIG 
injection on mothers

Based on the comparison between the HBV DNA levels of mothers 
injected with different doses of HBIG before delivery, antepartum 
administration of HBIG was found incapable of decreasing the HBV 
DNA levels (7.1 vs 7.3 vs 7.4log10 copies/mL, P = 0.555). AST, TBIL, 

GLU, HGB, PLT, CHE and CHOL of participants obtained in the three 
groups were comparable (P > 0.05, Table 2).

ALB between the control group, group A and group B exhibited 
statistically significant differences (P = 0.018). The control group had 
higher ALB than groups A and B (P  =  0.011, P  =  0.01). No signif‐
icant difference in ALB was found between group A and group B 
(P > 0.05). Similarly, there were statistically significant differences 
in ALT levels between the three groups (P = 0.023), with ALT lev‐
els in group A lower than those in the control group and group B 
(P = 0.013, P = 0.027). No significant difference in ALT was found 
between the control group and group B (P > 0.05, Table 2). The lev‐
els of ALT and ALB in the three groups were within normal limits, so 
there was no clinical significance.

3.3 | The effects of infants born to mothers injected 
with different doses of HBIG

The HBsAg‐positive rate of infants aged 7‐12 months between the 
three groups were comparable (5.3% vs 5.1% vs 5%, P  = 0.988). 
No significant difference was found in the age of mothers whose 
infants had different anti‐HBs levels (P  =  0.633, Table 3). The 
anti‐HBs‐positive rate of infants at the age of 7‐12 months who 
were born to mothers administrated 200  IU HBIG before deliv‐
ery reached 100%. Although there were no significant differ‐
ences in anti‐HBs levels between infants aged 7‐12  months in 
the three groups (P  = 0.469, Figure 1), the proportion of infants 

TA B L E  1  Baseline characteristics of the participants

Characteristics Control group (n = 170) Group A (n = 256) Group B (n = 302) P value

Maternal data

Age (y, mean ± SD) 28.0 ± 4.4 27.5 ± 4.2 27 ± 3.9 0.053

Nationality of Han 161 (94.7%) 249 (97.3%) 290 (96.0%) 0.400

Family history 52 (30.6%) 80 (31.3%) 82 (27.2%) 0.789

Delivery modes

Caesarean section 93 (54.7%) 132 (51.6%) 137 (45.4%) 0.112

Spontaneous labour 76 (44.7%) 124 (48.4%) 164 (54.3%)

Infant data

Sex (M/F） 93/76 144/112 161/141 0.432

Nationality of Han 162 (95.3%) 244 (95.3%) 289 (95.7%) 0.681

Intrauterine distress 35 (20.6%) 41 (16.0%) 43 (14.2%) 0.174

Amniotic fluid dyeing 91 (53.5%) 194 (75.8%) 248 (82.1%) 0.085

Birth weight (g, mean ± SD) 3370.9 ± 452.8 3327.1 ± 544.3 3370.5 ± 435.0 0.505

Apgar (score, mean ± SD)

1 min 9.4 ± 0.8 9.4 ± 0.8 9.4 ± 0.7 0.829

5 min 10 ± 0.1 10 ± 0.2 10 ± 0.1 0.991

10 min 10.0 10 ± 0.1 10 ± 0.1 0.639

Note: Group A: mothers received 200 IU (unit) HBIG intramuscularly, group B: mothers received 400 IU (unit) HBIG, and the control group mothers 
were given no special treatment. P values were calculated between groups by using analysis of variance for continuous variables and the χ2 test for 
categorical variables.
Abbreviation: SD, standard deviation.
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in 100‐1000 IU/mL and >1000 IU/mL rose as the dose of mater‐
nal injection of HBIG increased. Infants with anti‐HBs levels of 
100‐1000  IU/mL in the control group, group A and group B ac‐
counted for 25.7%, 31.3% and 34.7%, respectively. Those infants 
in the three groups with anti‐HBs levels of >1000 IU/mL accounted 
for 90(22.1%), 153(37.6%) and 164(57.5%), respectively.

3.4 | Association of different clinical characteristics 
with HBV infection in infants

The maternal HBV DNA levels before delivery in the HBV‐infected 
group and the uninfected group were comparable (7.5 vs 7.3log10 cop‐
ies/mL, P  =  0.176). A significant difference of HBV DNA levels was 

found in umbilical cord blood of the HBV‐infected group and the un‐
infected group (5.2 vs 3.4log10 copies/mL, P < 0.001). The two groups 
exhibited no significant differences in age, delivery modes, AST, TBIL, 
GLU, HGB, PLT, CHE, CHOL, intrauterine distress, amniotic fluid dyeing 
or Apgar score at 1 minute, 5 minutes and 10 minutes (P > 0.05, Table 4). 
Infants born to mothers with HBV family history were more likely to be 
infected by HBV (45.9% vs 28.5%, P = 0.034). HBV family history was 
defined as first‐degree relatives of pregnant women who had chronic 
HBV infection. Infants in the uninfected group achieved higher birth 
weight than those in the HBV‐infected group (P = 0.02). There was no 
significant difference in HBV infection status of infants born to moth‐
ers injected with different doses of HBIG (P = 0,988, Table 5).

4  | DISCUSSION

Passive‐active immunization is conducive to effective decrease in 
the rate of MTCT to 5%‐10%. However, pregnant women with high 
viral load are associated with passive‐active immunization failure.10 
Nucleoside/nucleotide analogs were useful and relatively safe in re‐
ducing the incidence of MTCT in pregnant women with high HBV 
DNA load.11,12 Pan et al17 enrolled 200 HBeAg‐positive mothers 
with HBV DNA level higher than 200 000 IU/mL who received the 
usual care without antiviral therapy or tenofovir disoproxil fumarate 
(TDF) (at an oral dose of 300 mg per day) from 30 to 32 weeks of 
gestation until postpartum week 4; they found the rate of MTCT 
was lower in the TDF group than in those without antiviral therapy. 
Jourdain et al18 also found that none of the 147 infants (0%) born 
to mothers who received TDF in the third trimester were infected. 
However, the efficacy of preventing MTCT could not reach 100%. 
Once the infection is already established, it is too late to stimulate 
the production of anti‐HBs by the HB vaccine.

Some experts recommend that HBsAg‐positive pregnant 
women receive small dosages of HBIG in their third trimester of 
pregnancy to interrupt HBV intrauterine infection.16,19 In theory, 

TA B L E  2  The effects of antepartum administration of HBIG on mothers

Characteristics Control group (n = 170) Group A (n = 256) Group B (n = 302) P value

ALT (U/L) 16.6 (11.7, 21.4) 13.7 (10.7, 19.5) 15.4 (11.3, 21.7） 0.023

AST (U/L) 22.9 (18.8, 30.2) 22.0 (18.5, 28.0) 23.3 (19.2, 30.5) 0.279

TBIL (mmol/L, mean ± SD) 11.0 ± 4.6 11.7 ± 5.4 11.7 ± 6.6 0.428

GLU (mmol/L, mean ± SD) 4.7 ± 3.3 4.4 ± 2.6 4.5 ± 2.6 0.681

ALB (g/L, mean ± SD) 32.9 ± 4.0 32.0 ± 3.6 32.0 ± 3.5 0.018

HGB (g/L, mean ± SD) 112.3 ± 16.7 112.8 ± 12.8 111.2 ± 14.2 0.432

PLT (×109/L, mean ± SD) 204.7 ± 56.9 198.3 ± 52.1 201.3 ± 52.4 0.487

CHE (mmol/L, mean ± SD) 5282 (4415, 6150） 4949 (4261, 5933） 5149 (4283, 6294） 0.096

CHOL (mmol/L, mean ± SD) 5.7 ± 1.2 5.5 ± 1.2 5.9 ± 3.1 0.133

HBV DNA levels (log10 copies/mL, 
mean ± SD)a

7.1 ± 0.7 7.3 ± 0.6 7.4 ± 0.5 0.555

Abbreviations: ALB, albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CHE, cholinesterase; CHOL, cholesterol; GLU, blood 
glucose; HGB, haemoglobin; PLT, platelet; TBIL, total bilirubin.
aThe maternal HBV DNA was measured as log10 copies/Ml. 

TA B L E  3  Age of mothers according to infant anti‐HBs levels

Anti‐HBs levels Age (y, mean ± SD) P value

<10 IU/mL 26.9 ± 4.4 0.633

10‐100 IU/mL 27.0 ± 5.0

100‐1000 IU/mL 27.6 ± 4.0

>1000 IU/mL 27.4 ± 4.1

F I G U R E  1  The outcomes of infants born to mothers injected 
with different doses of HBIG
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antepartum administration of HBIG during pregnancy can reduce 
the rate of MTCT. The possible mechanism is described below: 
(a) After 20 weeks of gestation, placental trophoblast cells have 
the function of actively transferring IgG‐type antibodies to the 

foetus. (b) HBIG regulates the immunodeficiency state caused 
by HBV infection. It promotes the secretion of interferon‐γ and 
interleukin‐12 by increasing the activation of Th1 cells, which is 
beneficial to the clearance of HBV in pregnant women as well as 
to the reduction of HBV DNA in vivo. (c) HBIG binds to HBV, acti‐
vating the complement system, increasing humoural immunity and 
rapidly clearing HBV.

In our study, antepartum administration of HBIG did not pre‐
vent MTCT of HBV. The HBsAg‐positive rate of all the infants aged 
7‐12 months was 5.1% (37/728). There were no significant differ‐
ences in HBsAg‐positive rates between the control group and the 
200  IU and 400  IU groups (5.3%, 5.1%, 5%, P  =  0.988). A study 
conducted by Zhang et al included 224 mothers who received an‐
tepartum administration of HBIG once a month in late pregnancy. 

Characteristics
HBV‐infected group 
(n = 37)

Uninfected group 
(n = 691) P value

Maternal data

Age (y, mean ± SD) 26.2 ± 4.6 27.5 ± 4.1 0.079

Nationality of Han 35 (95.6%) 665 (96.2%) 0.613

Family history 17 (45.9%) 197 (28.5%) 0.034

Delivery modes

Caesarean section 15 (40.5%) 347 (50.2%) 0.244

Spontaneous labour 22 (59.5%) 342 (49.5%)

ALT (U/L) 13.8 (11.1, 18.6) 15.0 (11.0, 20.9) 0.302

AST (U/L) 21.8 (17.4, 29.8) 22.8 (18.8, 29.2) 0.327

TBIL (mmol/L, mean ± SD) 11.6 ± 4.4 11.5 ± 5.8 0.931

GLU (mmol/L, mean ± SD) 4.3 ± 0.7 4.5 ± 2.9 0.707

ALB (g/L, mean ± SD) 33.0 ± 4.0 32.1 ± 3.6 0.146

HGB (g/L, mean ± SD) 111.3 ± 13.3 112.1 ± 14.4 0.758

PLT (×109/L, mean ± SD) 207.8 ± 49.3 200.7 ± 53.6 0.427

CHE (mmol/L, mean ± SD) 4950 (4592.5, 
6352.5)

5081 (4290.5, 6118） 0.603

CHOL (mmol/L, mean ± SD) 5.9 ± 1.3 5.7 ± 2.2 0.604

HBV DNA levels (log10 copies/
mL, mean ± SD)

7.5 ± 0.5 7.3 ± 0.6 0.176

Infant data

Sex (M/F) 19/18 379/312 0.885

Nationality of Han 34 (91.9%) 661 (95.7%) 0.213

Intrauterine distress 7 (18.9%) 112 (16.2%) 0.579

Amniotic fluid dyeing 27 (73.0%) 506 (73.2%) 0.967

Birth weight (g, mean ± SD) 3123.0 ± 611.9 3167.8 ± 469.2 0.02

Apgar (score, mean ± SD)

1 min 9.2 ± 0.9 9.4 ± 0.8 0.123

5 min 10 ± 0.2 10 ± 0.2 0.548

10 min 10.0 10 ± 0.1 0.7

HBV DNA levels in cord blood 
(mean ± SD)

5.2 ± 1.7 3.4 ± 0.8 <0.001

Abbreviations: ALB, albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; 
CHE, cholinesterase; CHOL, cholesterol; GLU, blood glucose; HGB, haemoglobin; PLT, platelet; 
TBIL, total bilirubin.

TA B L E  4  Clinical characteristics of 
infants and mothers stratified by HBV 
infection status

TA B L E  5  HBV infection status of infants born to mothers 
injected with different doses of HBIG

Characteristics
Infection 
(n = 37)

Noninfection 
(n = 691) P value

HBIG injection

Noninjection 9 (24.3%) 161 (23.3%) 0.988

200 IU 13 (35.1%) 243 (35.2%)

400 IU 15 (40.5%) 287 (41.5%)
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They also found no significant difference in HBV infection rate of 
infants between the groups of mothers with antepartum adminis‐
tration of HBIG and without HBIG (4.5% vs 3.1%, P = 0.293).20 This 
was in line with previous findings suggesting that injecting HBIG in 
HBsAg‐positive pregnant women during pregnancy was not effec‐
tive in preventing MTCT of HBV.21,22 Yuan et al was performed a 
study on 250 HBeAg‐positive pregnant women who were randomly 
divided into study (117 cases, received HBIG 400 IU intramuscularly 
once a month at the third, second and first month before delivery) 
and control groups (133 cases, no antepartum treatment). No sig‐
nificant difference was found in the proportion of HBsAg‐posi‐
tive infants between the two groups at one year of age (11.2% vs 
12.78%, P > 0.05).23 After analysing the cost‐effectiveness of differ‐
ent methods, some scholars found that passive‐active immunization 
on infants could reduce the rates of CHB infection in children at the 
lowest cost, without the necessity to inject HBIG to mothers during 
pregnancy.24

The reason for the negative result may be that the small dosage 
of HBIG injection (200 IU or 400 IU) did not decrease maternal HBV 
load and was insufficient for HBIG to enter the foetal circulation. In 
theory, complete neutralization of HBsAg by HBIG in vitro was pos‐
sible, and 50% inhibition with HBsAg levels of 68 and 120 ng/mL was 
achieved with concentrations between 100 and 250 IU/L of HBIG. 
HBsAg‐positive pregnant women cannot receive large doses of HBIG 
during pregnancy in China because massive HBIG injection may 
cause HBV mutation.25 This may subsequently result in the failure of 
passive‐active immunoprophylaxis and lead to increased resistance 
of mutated virus to antiviral agents.20,26 Furthermore, in vivo neu‐
tralization of HBsAg by HBIG was achieved only in patients with low 
HBsAg levels.27,28 In this case, the dose of antepartum HBIG adminis‐
tered to mothers was not enough to block MTCT of HBV. Moreover, 
the mean half‐life of HBIG was reported to be 24.0 ± 3.8 days.29,30 
By the time infants received the third dose of vaccine (6 months), the 
HBIG administered at birth would have been cleared. If HBV DNA is 
actively replicating, the neutralization efficacy of HBIG would be lim‐
ited and transitory. Thus, the third vaccination may play an important 
role in the development of anti‐HBs in infants.

In the present study, although the anti‐HBs‐positive rate of in‐
fants born to mothers injected with 200  IU HBIG reached 100%, 
there were no significant differences between the three groups re‐
garding anti‐HBs levels in <10 IU/mL, 10‐100 IU/mL, 100‐1000 IU/
mL or >1000  IU/mL group (P = 0.469). As a result, anti‐HBs levels 
were found to have no relationship with the injection of HBIG among 
mothers and the dose of administration of HBIG. This is consistent 
with several studies. Xiao et al reported the efficacy of HBIG in the 
interruption of HBV infection, but found no significant increase in 
the newborn anti‐HBs seropositivity rate, either.31 The study by Han 
et al32 displayed no significant decrease in maternal HBV DNA load, 
and none of their newborns had anti‐HBs.

In the present study, the maternal HBV DNA levels before delivery 
in the HBV‐infected group and the uninfected group were compara‐
ble (7.5 vs 7.3log10 copies/mL, P = 0.176); however, significant differ‐
ences of HBV DNA levels were found in umbilical cord blood between 

the HBV‐infected and the uninfected groups (5.2 vs 3.4log10 copies/
mL, P < 0.001). The results are consistent with some previous studies. 
Zou et al10 concluded that detectable HBV DNA in the cord blood 
(OR = 39.67, 95% CI: 14.22‐110.64) is an independent risk factor for 
immunoprophylaxis failure. Studies mentioned above suggest that 
the anti‐HBs levels of mothers may greatly decrease passing through 
the placental barrier, resulting in lower anti‐HBs titres in the infants. 
Therefore, the mechanism of placental barrier in preventing MTCT of 
HBV should be examined by further studies, in which additional fac‐
tors such as genetic factors, quality of vaccine or other causes can be 
considered.

Although there were statistically significant differences in ALT and 
ALB levels between the three groups, all the indicators were within 
the normal limits, so the clinical significance was considered to be 
small. In addition, HBV infection rates of infants born to mothers with 
family history were higher than those without family history (45.9% vs 
28.5%, P = 0.034). We consider that blocking failure may be related to 
genetic sequences. Some studies have found that there is aggregation 
of nonresponders in nonresponse family members. The positive rate 
and average levels of anti‐HBs of the first‐degree relatives in nonre‐
sponders/low responders were significantly lower than those in high 
responders after three doses of the hepatitis B vaccine, indicating that 
the response ability to the hepatitis B vaccine of first‐degree relatives 
in nonresponders/low responders was lower than that in strong re‐
sponders, indicating that nonresponse/low response is related to the 
individual's genetic background. Studies have also shown that ‘S’ gene 
mutations cause immune escape, leading to vaccine immune failure.33 
McDermott et al34 confirmed that DRBl*0701 and DQBl*02 were 
closely related to no response after vaccination. In addition, DRl4‐
DR52 was also associated with a low response to hepatitis B vaccine.35

To conclude, administration of passive‐active immunoprophy‐
laxis to infants contributed to effective prevention of the MTCT of 
HBV; extra antepartum administration of HBIG during pregnancy 
could not decrease the rate of MTCT or increase the anti‐HBs levels 
of infants born to HBsAg‐positive mothers with HBV DNA higher 
than 6log10 copies/mL.
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