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Abstract

Objective To investigate the effect of antiviral therapy and drug withdrawal on the incidence of hepatitis B after delivery in
pregnant women with chronic hepatitis B virus (CHB) infection who received tenofovir disoproxil fumarate (TDF) treatment.
Methods Eligible CHB pregnant women were enrolled, and received TDF at 32 weeks gestation. The drug was stopped
immediately or at 6 weeks after delivery. The HBV biomarkers and clinical biochemical parameters were monitored during
gestation and 24 weeks after delivery.

Results There were 264 women completed the observation, including 96 untreated subjects in control group. Among 168
treated subjects, 131 cases stopped drug immediately after delivery and 37 cases delayed the drug withdrawal at 6 weeks
after delivery. The incidence of postpartum hepatitis in control, immediate drug withdrawal, and delayed drug withdrawal
were 28.1% (27/96), 23.7% (31/131), and 24.3% (9/37), showing no significant difference (#*=0.607, p=0.738). No factor
was found to be associated with the occurrence of postpartum hepatitis. It’s noteworthy that 96.3% of postpartum hepatitis in
control group and 92.3% of postpartum hepatitis in immediate drug withdrawal group occurred within 12 weeks after delivery.
While in delayed drug withdrawal group, the rate of postpartum hepatitis occurred within 12 weeks after delivery was 77.7%.
Conclusion Withdrawing antiviral drug immediately or at 6 weeks after delivery did not affect the incidence of postpartum
hepatitis in CHB women, but delaying drug withdrawal might delay the onset of postpartum hepatitis.

Clinical trial registration number: NCT03214302.

Keywords Antiviral therapy - Hepatitis B virus - Mother-to-child transmission - Postpartum hepatitis - Tenofovir dipivoxil
fumarate

Introduction

Hepatitis B virus (HBV) infection is a global public health
issue that can lead to chronic liver disease, cirrhosis, liver
failure and liver cancer [1-4]. In China, there are approxi-
mately 28 million patients with chronic hepatitis B, with
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nearly 1 million new cases in 2020. About 84%-92% of
hepatocellular carcinoma (HCC) in China is related to
chronic HBV infection and 330, 000 people die of HCC
every year [5-7]. Mother-to-child transmission of HBV is
an important reason for the high prevalence of chronic HBV
infection. To improve the blocking effect of mother-to-child
transmission of HBV, antiviral therapy during pregnancy has
been widely promoted in pregnant women with HBV infec-
tion. Many studies have confirmed that antiviral treatment
in the last 1/3 of pregnancy for pregnant women with high
HBYV DNA content could significantly improve the blocking
rate of HBV vowel transmission compared with pregnant
women without antiviral treatment [5, 8-10].

Although short-course antiviral therapy is currently rec-
ommended to reduce the risk of mother-to-child transmis-
sion in pregnant women with chronic HBV infection with
high viral load and HBsAg above 4 log10 IU/mL, some
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pregnant women are reluctant to take antiviral drugs because
of concerns about the safety of breastfeeding. A consider-
able proportion of patients with chronic HBV infection have
postpartum hepatitis after delivery, with a proportion as high
as 50% [11], especially within 6 months after delivery [12],
and some patients present with severe chronic hepatitis B
and liver failure [13]. Our previous findings suggest that
HBYV DNA positivity at delivery and postpartum alanine
aminotransferase (ALT) elevation in chronic HBV infection
patients without antiviral therapy are independent predictors
of acute exacerbation of chronic hepatitis B [14]. However,
the predictors of acute exacerbation of chronic hepatitis B
after short-term antiviral therapy in pregnant women with
chronic HBV infection are still limited. Whether withdrawal
of antiviral therapy after delivery will affect the occurrence
of postpartum hepatitis is unclear. In this study, we observed
the incidence of postpartum hepatitis in pregnant women
with chronic HBV infection who were treated with or with-
out antiviral drugs, and explored the impact of different
timing of stopping antiviral treatment on the occurrence of
hepatitis after delivery.

Some studies reported the recurrence of postpartum hep-
atitis in patients with chronic HBV infection, focusing on
the blocking effect of antiviral therapy during pregnancy on
mother-to-child transmission of HBV [15-19]. In these stud-
ies, inconsistent timing of postpartum drug discontinuation
among pregnant women might influence the development of
postpartum hepatitis [15-19]. We published a large sample
retrospective study in 2018 showing that abnormal postnatal
liver function was common in both non-HBV-infected and
HBV-infected women, and abnormal postnatal liver func-
tion in HBV-infected women occurred in those with viral
load greater than 10° IU/ml [14]. Currently, there are few
studies on the occurrence and influencing factors of postpar-
tum hepatitis in pregnant women with chronic HBV infec-
tion. In this prospective study, we studied the occurrence
of postpartum hepatitis in untreated pregnant women with
chronic HBV infection, pregnant women who received TDF
treatment for the prevention of mother-to-child transmission
of HBV during pregnancy and stopped treatment immedi-
ately after delivery or 6 weeks after delivery. The results
will more accurately reveal the effect of TDF treatment and
drug withdrawal during pregnancy on the occurrence of
postpartum hepatitis.

Patients and methods
Subjects and study design
This is a prospective observational cohort study of HBeAg-

positive and HBV-DNA positive pregnant women. Eligi-
ble mothers with chronic HBV infection who underwent
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prenatal examination and delivered at Beijing Ditan Hospi-
tal between January 1, 2017 and December 30, 2019 were
enrolled. This study was approved by the Ethics Committee
of Beijing Ditan Hospital Affiliated to Capital University of
Medical Sciences (Jing Di Lun Ke Zi 2017 No. 004-02), and
was registered with Clinical Trials (NCT03214302).

Inclusion criteria were: HBeAg positive and HBV DNA
> 10° IU/ml; No anti HBV drugs were taken before entering
the group; No pregnancy induced hypertension, premature
rupture of membranes, prenatal bleeding and other diseases;
No history of amniocentesis during pregnancy; No other
virus infections (HCV, HIV, CMYV, efc); No hepatic fibrosis
and cirrhosis.

After enrollment, pregnant women were divided into
groups according to their willingness to receive antiviral
treatment or not. The group without antiviral treatment dur-
ing pregnancy was set as control. In the treated group, teno-
fovir dipivoxil antiviral therapy was started at 32 weeks of
gestation and discontinued immediately or at 6 weeks after
delivery. Adverse reactions, especially renal impairment,
were closely monitored during TDF antiviral therapy.

Both Chinese and American guidelines recommended 24
weeks of postpartum follow-up for all HBV-infected mothers
[20, 21]. Delivery and pregnancy complications were exam-
ined at 6 weeks postpartum. Blood routine examination, liver
function, renal function, coagulation and other biochemical
indicators, serum HBV DNA content and serological indi-
cators were examined at 6 weeks, 12 weeks, and 24 weeks
postpartum. Liver function was rechecked 1 month later in
patients with ALT > 40 U/L at 12 weeks postpartum.

Definition of the onset of hepatitis after drug withdrawal
was: ALT is 2 times higher than the upper limit of normal
(40 U/L), HBV DNA is positive, and other diseases leading
to abnormal liver function are excluded. 5 ULN < ALT <
10 ULN (normal ALT < 40 U/L) is defined as ALT flare,
and ALT > 10 ULN is defined as ALT exacerbation [22].

All newborns born to mothers with chronic HBV infec-
tion were injected with HBIG 200 IU and 10 micrograms of
hepatitis B vaccine within 2 hours of birth, and then injected
with 10 micrograms again at 1 and 6 months of birth.

Biochemical examination

HBV DNA, HBsAg, HBeAg and liver function were
detected at 30-32 weeks of pregnancy, 4 weeks of antiviral
therapy, before delivery and 2, 6, 12 and 24 weeks after
delivery. Liver function and renal function were detected
by Hitachi automatic biochemical analyzer. Serum HBV
DNA load was detected by Roche (Cobas AmpliPrep/
Cobas TagMan 96) automatic real-time fluorescence quan-
titative PCR detection reagent (detection limit: 20 IU/ml);
HBsAg/anti-HBs level and HBeAg/anti-HBe were detected
by Abbott architac 12000 microparticle chemiluminescence
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reagent. The detection range of HBsAg level was 0.05-250
IU/ml. If the HBsAg level was greater than 250 IU/ml, it’d
be automatically diluted 500 times. The actual HBsAg level
was calculated by multiplying the test value by 500. HBsAg
< 0.0 5 TU/ml was defined as the disappearance of HBsAg.

Statistical analysis

The continuous variables were described by mean, stand-
ard deviation, maximum, minimum, median and interquar-
tile range. The classified data are statistically described by
frequency and rate. Chi-square analysis, Fisher test, ¢ test
and Wilcoxon nonparametric test were used for comparison
between groups.

Chi-square test, Mantel-Haenszel hierarchical analysis,
trend chi-square analysis, and analysis of covariance were
used to find the correlation with the occurrence of hepatitis
after drug withdrawal.

Because there are many factors affecting the failure of
HBV mother-to-child transmission interruption and the
occurrence of hepatitis after delivery, unconditional logis-
tic regression analysis was conducted, in which the success
of HBV mother-to-child transmission interruption or the
occurrence of hepatitis is taken as the dependent variable,
and study factors are taken as the independent variables.
Stepwise regression method was used for variable selection.

Results
Patient enroliment and deposition

A total of 397 HBeAg-positive pregnant women with
chronic HBV infection and age 30.74 + 3.85 years were
enrolled during the study, of whom 112 received no anti-
viral treatment (Control group) and 251 were treated with
tenofovir dipivoxil (Treated group). In the Control group,
106 women delivered and 96 were followed up till the onset
of postpartum hepatitis or till 24 weeks postpartum. In the
Treated group, 232 delivered and 168 were followed up till
the onset of postpartum hepatitis or till 24 weeks postpar-
tum. Among them, 131 cases stopped taking drug imme-
diately after delivery and 37 cases stopped taking drug 6
weeks after delivery (Fig. 1). All subjects enrolled in this
study were HBeAg-positive pregnant women. They could
hardly recall their hepatitis B vaccination status a long time
ago.

Changes of biochemical indexes and HBV DNA
during pregnancy

There was no difference in clinical biochemical parameters
between the two groups at baseline. The HBV DNA content

in Treated group was significantly lower than that in Control
group at 4 weeks of antiviral treatment and before delivery,
suggesting that tenofovir dipivoxil had good antiviral effect
(Table 1).

Changes of HBV DNA content during pregnancy
and after delivery

A total of 264 pregnant women were followed up for HBV
DNA levels after delivery, 96 (36.4%) of whom were in the
Control group and 168 (63.6%) were treated with tenofovir
dipivoxil.

The HBV DNA content in the Control group remained
at a relatively stable high level during pregnancy and after
delivery. In the Treated group, HBV DNA decreased sig-
nificantly at 4 weeks of treatment and continued to decrease
during pregnancy. The virus quickly rebounded to high
levels after 6 weeks of discontinuation (Table 2). However,
there was still a decrease in overall viral levels compared
with baseline (Fig. 2), owning to occurrence of hepatitis in
some patients.

Occurrence of postpartum hepatitis and treatment

A total of 67 patients’ ALT reached the diagnostic level of
hepatitis after delivery, including 28.1% (27/96) of patients
in the Control group and 23.8% (40/168) in the Treated
group (Table 3). There was no significant difference between
the two groups (p>0.1). There was also no significant dif-
ference in the incidence and prevalence of hepatitis between
patients with immediate withdrawal and delayed treatment
withdrawal. 96.3% of postpartum hepatitis in control group
and 92.3% of postpartum hepatitis in immediate drug with-
drawal group occurred within 12 weeks after delivery. While
patients stopped taking drug 6 weeks after delivery, 77.7% of
Hepatitis occurred within 12 weeks after delivery. There was
not significant difference of the rates of postpartum hepa-
titis occurred within 12 weeks after delivery (°> = 2.876,
p = 0.237) (Table 4).

5 ULN < ALT < 10 ULN (normal ALT < 40 U/L)
is defined as ALT flare, and ALT > 10 ULN is defined
as ALT exacerbation [22]. Among patients who devel-
oped postpartum hepatitis, ALT flare occurred in 7 cases
(25.92%) in the control group, 9 cases (29.03%) in the
immediate withdrawal group and 1 case (11.11%) in the
delayed withdrawal group (X2 = 1.190, p = 0.551). ALT
exacerbation was observed in 3 (11.11%) cases, 2 (6.45%)
cases, and 1 (11.11%) case, respectively (X2 = (0.444,
p = 0.801). Bilirubin levels were normal in all patients
with postpartum hepatitis and no patients had severe hepa-
titis. A total of 60 patients were treated with antiviral ther-
apy after the diagnosis of hepatitis, including 32 patients
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397 pregnant women with HBeAg positive chronic HBV infection were enrolled at the gestational week 32 and assigned into the two
groups based on the mother’s preference

112 pregnant women received prenatal care without
antiviral therapy (Control Group)

[ ettt
> 6 pregnant women undelivered :
Y
106 mothers delivered
.: 10 mothers did not complete 24 weeks of |
. postnatal follow-up :

96 mothers were followed up to the onset of postpartum
hepatitis or postpartum week 24

Fig. 1 Patient enrollment and deposition

treated with TDF and 28 patients treated with PEG-IFN
or PEG-IFN combined with TDF.

The results of logistic regression analysis showed that
the occurrence of hepatitis after delivery was not related to
the patient's age, antiviral treatment, DNA content before
enrollment and before delivery, and whether to stop antiviral
drug immediately (Table 5).

HBV markers at birth and blocking effect of HBV
mother-to-child transmission in newborns

A total of 346 newborns were delivered, including 189 males

and 157 females, with body length 50.07 + 1.07 cm, weight
3311.78 + 424.04 g, Apgarl score 9.97 + 0.26, Apgar 5
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' )
— 34 pregnant women with Telbivudine treatment .

251 pregnant women received prenatal care with tenofovir
disoproxil fumarate treatment (Treated Group)

.......................................

. 19 pregnant women undelivered _—
232 mothers delivered
o oo sieies miainin eimeeinnmieaee sin. ey
* 64 mothers did not complete 24 weeks of '_
i postnatal follow-up :
-

168 mothers were followed up to the onset of postpartum
hepatitis or postpartum week 24

*131 mothers stopped antiviral therapy immediately after
delivery

*37 mothers stopped antiviral therapy at postpartum
week 6

score 9.99 + 0.22, Apgar 10 score 10.00 + 0.00. There were
7 cases of fetal malformation, including 5 cases of syndactyl,
1 case of genital malformation and 1 case of cryptorchidism.
In 326 patients who obtained HBV serum markers in venous
blood at birth, 41.4% (135) were HBsAg positive (HBsAg
> 0.05 TU/ml) and HBsAg level was 0.14 (0.08, 0.41) IU/ml.
96.3% (314) were HBeAg positive (HBeAg > 1.0 S/CO), the
HBeAg level was 64.46(18.15, 169.72) S/CO. 98.5% were
anti-HBe negative (anti-HBe > 1.0 S/CO). 98.5% (321) were
anti-HBc positive (anti-HBc > 1.0 S/CO). Serum HBV DNA
content was detected in 321 cases, 14.0% positive (HBV
DNA > 201U/ ml), and HBV DNA content was 3.47 + 1.33
log IU/ml.
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Table2 HBV DNA levels in HBV-positive patients during pregnancy and after delivery

HBV DNA level Control Immediate with- Delayed withdrawal T test/p value Con- T test/p value T test/p value Imme-
(log,, IU/mL) drawal trol vs. Immediate ~ Control vs. Delayed diate withdrawal vs.
withdrawal withdrawal Delayed withdrawal
Before antiviral 7.99+0.62 8.05+0.51 7.98+0.52 —0.708/0.479 0.077/0.939 0.648/0.518
therapy
4 weeks after antivi- 7.55+0.80 5.24+0.62 521+0.94 11.226/<0.001 6.966/<0.001 0.207/0.837
ral therapy
Before delivery 7.87+1.20 4.51+0.99 4.53+0.96 22.875/<0.001 15.275/<0.001 -0.016/0.987
6 weeks after 7.87+0.93 7.98+0.73 4.80+1.79 —0.866/0.388 9.339/<0.001 10.212/<0.001
delivery
12 weeks after 741+1.50 7.83+1.21 7.43+1.55 -1.276/0.211 —0.049/0.961 1.336/0.184
delivery
24 weeks after 7.13+2.11 7.34+2.03 7.10+2.13 —0.535/0.593 0.056/0.956 0.476/0.635
delivery
Notes: Control: no antiviral treatment during pregnancy
Immediate withdrawal: withdrawal of antiviral drugs immediately after delivery
Delayed withdrawal: withdrawal of antiviral drugs at 6 weeks after delivery
10+
9- ¥ —© GroupA
— & Group B
- 8_
% -4~ Group C
o 71
i)
o 6-
©
ke
< 57
o
S 4
£
e ¥
2
3 7
1-
C T T 1

Atenrolled 4 weeks
after enrolled

L) ]
At delivery 6 weeks

L) L)
12 weeks 24 weeks
after delivery after delivery after delivery

Group A: women untreated with antiviral drugs during pregnancy
Group B: women withdrawal antiviral drugs at delivery
Group C: women withdrawal antiviral drugs at 6 weeks after delivery

Fig.2 Changes of HBV DNA content in pregnant women infected with HBV during pregnancy and postpartum

All newborns in this study received anti-HBV HBIG 100
IU injection and 10 pg hepatitis B vaccine within 6 hours
after birth, and returned to the community to receive hepa-
titis B vaccine at 1 and 6 months after birth. In this study,
a total of 262 newborns received the follow-up results of
blocking HBV mother-to-child transmission, and the success
rates of blocking was significantly different in the treatment
group (155/156, 99.35%) and the control group (96/106,
90.56%)(y*=12.132, p < 0.001).

@ Springer

Discussion

Guidelines recommend short-course antiviral therapy to
reduce the risk of mother-to-child transmission of chronic
hepatitis B virus in pregnant women with high viral load
[5, 8-10, 23]. Unfortunately, some patients have postpartum
chronic hepatitis B after the end of short-course antiviral
therapy. The aim of the study was to examine the timing of
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Table 3 Incidence of postpartum hepatitis in different population groups

22/p value control vs.  #%/p value immediate  y? /p value Control vs.

£*/p value control vs.

Delayed withdrawal

(n=37)

96) Immediate withdrawal

Control (n

withdrawal vs. delayed Treated

delayed withdrawal
withdrawal

immediate withdrawal

(n=131)

24.3% (9) 0.580/0.446 0.195/0.658 0.007/0.934 0.601/0.438

23.7% (31)

Incidence of hepatitis% 28.1% (27)

(n

Notes: Control: no antiviral treatment during pregnancy

Immediate withdrawal: withdrawal of antiviral drugs immediately after delivery

Delayed withdrawal: withdrawal of antiviral drugs at 6 weeks after delivery

drug withdrawal on occurrence of hepatitis after delivery in
pregnant women with chronic HBV infection.

Antiviral therapy during pregnancy is an important meas-
ure to improve the blocking rate of mother-to-child trans-
mission of HBV. However, HBV infected pregnant women
with significant hepatitis, liver fibrosis or cirrhosis during
pregnancy must continue antiviral therapy even after deliv-
ery, so we excluded these patients from our study [20, 21,
24, 25]. Currently, there is no consensus on when to stop
antiviral drugs after delivery and its effect on the occur-
rence of postpartum hepatitis in these pregnant women who
take antiviral drugs during pregnancy to prevent mother-to-
child transmission of HBV [20, 21, 24, 25]. The aim of this
study was to investigate the effect of withdrawal of TDF
after delivery on the occurrence of postpartum hepatitis and
hepatitis development in pregnant women who had been
using TDF for prevention of HBV mother-to-child transmis-
sion during pregnancy, thus HBV-infected pregnant women
with significant hepatitis, liver fibrosis or cirrhosis during
pregnancy were excluded. Meanwhile, in order to reduce
the pregnancy complications (such as gestational hyperten-
sion) and delivery complications (such as postpartum hem-
orrhage) on the safety of TDF use, occurrence of postpartum
hepatitis and deterioration of liver function, patients with
gestational hypertension, premature rupture of membranes,
prenatal bleeding and other pregnancy and/or delivery com-
plications were excluded in this study. Patients with other
causes of liver disease, liver fibrosis and cirrhosis were also
excluded. Adverse reactions, especially renal impairment,
were closely monitored during TDF antiviral therapy.

TDF is recommended as the first choice for preventing
mother-to-child transmission of HBV because it can effec-
tively inhibit HBV replication, with little drug resistance and
high safety in pregnancy [25, 26]. Studies have shown that
on the basis of regular neonatal immunization, if the serum
HBV DNA of pregnant women was reduced to 10° IU/ ml
before delivery, the mother-to-child transmission of HBV
could be effectively blocked [27-30]. Some studies did not
recommend antiviral therapy during pregnancy for blocking
mother-to-child transmission of HBV in pregnant women
with HBVDNA < 10° TU/ml [31]. Although most current
guidelines recommend antiviral therapy for prevention of
mother-to-child transmission of HBV from 28 weeks of ges-
tation, TDF can reduce HBV DNA by more than 3 log (HBV
DNA < 10° TU/ml) in pregnant women after 4 weeks of treat-
ment due to its strong inhibition of virus replication [32]. To
minimize the risk of fetal exposure to TDF and reduce the
side effects of drugs on pregnant women, antiviral therapy
was started at 32 weeks of gestation in this study.

Our study results showed that the success rate of mother-
to-child block in tenofovir group at 32 weeks of gestation
was 99.35%, which was significantly higher than that in
Control group (90.56%). At the same time, HBV DNA
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Table 4 Occurrence time of

o Group Patients with hepa- 6 week 12 week 24 week
postpartum hepatitis titis (n)
Control group 27 18 (66.7%) 8 (29.6%) 1(3.7%)
Immediate withdrawal 31 14 (45.2%) 14 (45.2%) 3(9.7%)
Delayed withdrawal 9 3 (33.3%) 4 (44.4%) 2(222)
Total 67 35(52.23%) 26 (38.80%) 6 (8.95%)

Note: 91.04% (61/67) of infections occurred within 12 weeks postpartum

Control: no antiviral treatment during pregnancy

Immediate withdrawal: withdrawal of antiviral drugs immediately after delivery

Delayed withdrawal: withdrawal of antiviral drugs at 6 weeks after delivery

Table 5 Factors related to postnatal hepatitis

Univariate analysis OR 95%CI p value
Age 0.957 0.891-1.027 0.221
Gestational weeks 1.009  0.800-1.271  0.942
Mode of delivery (self-delivery)  0.774  0.569-1.053  0.102
Delivery times 1.237  0.740-2.069  0.417
HBYV DNA level at enrollment 0.757 0.481-1.191  0.228
HBV DNA level before delivery  0.981  0.845-1.140  0.806
Antiviral therapy 0.785 0.448-1.376  0.398
Withdrawal of treatment immedi- 0.872  0.575-1.321  0.517

ately after delivery

levels were significantly lower in the treated group at 4
weeks of antiviral treatment and before delivery than those
in the untreated group, suggesting that tenofovir dipivoxil
has a good antiviral effect [23, 33]. Our study showed that
HBYV DNA remained at a relatively stable high level during
pregnancy and after delivery in the Control group. After 4
weeks of treatment, HBV DNA was significantly reduced
in the tenofovir group, and the virus quickly rebounded to
a high level after 6 weeks of withdrawal. But there was still
a decrease in HBV DNA levels after delivery compared
with baseline, which was associated with the occurrence of
hepatitis in some patients. Because the high estrogen and
progesterone of pregnant women can inhibit the function
of immune cells of pregnant women, the immunity against
HBYV can also be inhibited during pregnancy. After deliv-
ery, due to the decrease of hormone levels, the inhibition
of immune function is relieved, thus inducing the immune
response to HBV, causing damage to liver tissue and leading
to the occurrence of hepatitis.

In this prospective study, the incidence of postpartum
hepatitis B in HBeAg-positive pregnant women with chronic
HBYV infection was 23.8%-28.1%, which is consistent with
the incidence of postpartum hepatitis in our previous large
retrospective study [14]. In our study, more than 90% of
postpartum hepatitis occurred within 12 weeks after delivery
in women without antiviral therapy or patients treated but

@ Springer

withdrawal drug immediately at delivery, while it was 77.7
% in women with delayed withdrawal drug after delivery.
It was suggested that, in pregnancy women who take drugs
for blocking mother-to-child transmission of HBV, delayed
withdrawal drug after delivery might delay the occurrence
of postpartum hepatitis in some subjects.

In contrast, majority of postpartum hepatitis occurred
within 12 weeks after withdrawal of antiviral therapy in the
treated group. Chronic hepatitis B occurs in some patients
with chronic HBV infection after delivery, and studies have
shown that the rate of postpartum hepatitis is as high as
50% [11], mostly occurring in the early postpartum [12],
especially within 6 months after delivery [11]. It is charac-
terized by a sudden elevation of glutamic-pyruvic transami-
nase to more than five times the upper limit of normal, and
the occurrence of postpartum hepatitis is associated with a
human type I leukocyte antigen restriction, cytotoxic T-cell-
mediated immune response to HBV [34]. Studies have also
shown that immune changes during pregnancy, such as sup-
pression of Thl responses and induction of Th2 immunity,
lead to impaired immune responses to HBV, stimulating
viral activity, and reduction of CD8 T cells, which are asso-
ciated with postpartum hepatitis [13, 35].

In 2018, we reported that HBV DNA positivity at deliv-
ery and elevated postpartum ALT were independent predic-
tors of acute exacerbation of chronic hepatitis B in patients
with chronic HBV infection without antiviral therapy [14].
Other previous studies have shown that age, HBeAg posi-
tivity, baseline ALT level, baseline HBV DNA level, and
gestational order are not associated with the onset of chronic
hepatitis B after childbirth [19]. Our study showed that the
incidence of postpartum hepatitis B was not associated with
age, antiviral therapy, DNA content before enrollment and
before delivery, and timing of discontinuation of antiviral
therapy. For patients receiving antiviral therapy during preg-
nancy, immediate and delayed discontinuation of antiviral
therapy after delivery had no significant effect on the inci-
dence of postpartum hepatitis. It is suggested that the occur-
rence of hepatitis cannot be predicted by antiviral treatment
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during pregnancy, HBV DNA level before delivery and the
time of drug withdrawal.

In conclusion, withdraw of antiviral treatment immedi-
ately or at 6 weeks after delivery did not affect the incidence
of hepatitis after delivery. Above 90% of hepatitis occurred
within 12 weeks after delivery in those without antiviral
treatment and who immediately stopped antiviral treatment
after delivery. Delaying drug withdrawal might delay the
onset of postpartum hepatitis. Our results also suggest that
postpartum or 12 weeks after drug withdrawal is the key
follow-up period to monitor the occurrence of hepatitis.
However, due to the number of completed follow-up subjects
is limited in this study, the conclusions need to be further
verified. What’s more, because monitoring for only 24 weeks
after delivery may overlook the incidence of late flare, it’s
recommended to observe the incidence of hepatitis at 48
weeks of postpartum in future studies.
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