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ABSTRACT
OBJECTIVE: Implementation of strategies to prevent vertical transmission is highly important steps in
reducing the global burden of chronic hepatitis B. We conducted this prospective study to observe the
clinical course and outcomes of untreated and treated HBV in pregnant.
STUDY DESIGN: HBsAg-positive pregnants were prospectively enrolled from 2013 to 2016 and antiviral therapy was administered to eligible patients. Pregnancy and neonatal outcomes were determined in
the treated (n=29) and untreated group (n=136). Active-passive immunoprophylaxis was administered
to infants and they were tested for HBsAg.
RESULTS: The risk factors for transmission (HBeAg positivity, history of previously-born HBsAg-positive child) were significantly higher in the treated group. All participants under treatment had sufficient
viral suppression. Half of the pregnant women for whom the treatment was withheld at the postpartum
period, experienced increased viral load. The treated group had significantly higher pre- and postpartum
alanine aminotransferase levels more than the untreated group, although there were no significant differences in other biochemical parameters. There were no significant differences regarding fetal outcomes between the two groups. All infants were HBsAg-negative at seven months postpartum.
CONCLUSION: While the untreated group included inactive carriers, there were more patients at risk
for transmission of HBV to their offsprings in the treated group. Half of the pregnant women for whom
the treatment was withheld at the postpartum period, experienced increased viral load. Antiviral therapy
did not adversely affect the outcomes of infants. As a result, we successfully prevented perinatal HBV
transmission by close monitoring of participant pregnant women and starting antiviral therapy when
needed.
Keywords: Chronic hepatitis B, Hepatic flare, Mother-to-child transmission, Perinatal transmission,
Pregnancy
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Accurate management of chronic hepatitis B (CHB) during pregnancy and implementation of strategies to prevent
vertical transmission is a highly important step in reducing the
global burden of CHB (1). The prevention of mother-to-child
transmission (MTCT) is based on the combination of active
and passive immunization of the newborn. The main risk factor of MTCT despite immunoprophylaxis is being the offspring of hepatitis B e antigen-positive and highly viremic
mother (2). Thus, antiviral therapy in pregnant women is suggested with an HBV DNA level of >200 000 IU/mL (i.e.: 1
million copies/mL). According to guidelines’ recommendations, antiviral therapy should be started at 28-32 weeks of
gestation and continued for up to 12 weeks after delivery
(3,4). Most studies show that tenofovir or telbivudine during
pregnancy may be safe and effective in preventing MTCT (5).
We conducted this prospective study to observe the clinical
course and features of untreated and treated CHB pregnant
women, explore the differences between two groups in terms
of laboratory parameters and their newborns’ characteristics.
1
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Material and Method
1. Study Design: Hepatitis B virus (HBV)-infected pregnant women were prospectively enrolled at the University of
Health Sciences- Kartal Dr. Lutﬁ Kirdar Research and
Training Hospital, from December 2013 to May 2016. All recruited participants in this study fulﬁlled the following criteria: (a) pregnant women aged ≥ 18 years (b) being HBsAgpositive (+), (c) having no evidence of liver cirrhosis; (d)
agreement to participate (all patients signed informed consent
forms before screening). Our study was conducted in accordance with the principles of the Declaration of Helsinki and
has been approved by the Institutional Review Board (Ethics
board approval number is 89513307/1009/213; Registered
Date 12.19.2013.)
2. Screening of participants: Pregnancy and neonatal outcomes that we studied were: risk factors for MTCT (HBeAg
positivity and history of previously HBsAg (+) child), high
viremia (HBV-DNA levels above 200,000 IU/ml), hepatic
ﬂare (an increase of ALT levels to 5 times the upper limit of
normal level), full-term delivery, preterm delivery (<37 gestational weeks), post-term delivery (>40 gestational weeks),
miscarriage (loss of a baby <20th week), live birth, way of delivery (C-section/ Normal birth), low birth weight (LBW,
<2500 g), high birth weight (HBW >4000), detection of
HBsAg at seven months of age were collected.
3. Data Analyses: In this study, we used LH780 (Beckman
Coulter, Mervue, Ireland) for complete blood count measurement and AU5800 (Beckman Coulter, Mervue, Ireland) for
biochemical tests. The upper limits of all biochemical test parameters were based on the reference limits that were determined by the Biochemistry Laboratory. Architect i2000 SR
enzyme-linked immunosorbent assay (ELISA) was used for
HBsAg, HBeAg, anti-HBe tests. Serum HBV DNA level was
determined by Roche COBAS® TaqMan® (a real-time polymerase chain reaction assay) with the detectable level of 20
IU/ml and upper limit of >170.000.000 IU/mL. Statistical
analyses were performed using SPSS 17.0 software (SPSS
Inc., Chicago, IL, USA). Results were shown as means ± standard deviation (SD). For categorical variables, the chi-square
test was used for comparisons between the groups. For continuous variables, the Mann-Whitney U test was used for comparisons between the two groups. A p-value of less than 0.05
was considered statistically signiﬁcant.

Results
In total, 167 pregnant women were screened from
December 2013 to May 2016. After 2 patients were excluded
for misdiagnosis of pregnancy, 165 participants were enrolled.
Figure 1 summarizes the clinical follow-up of pregnant
women in our study. Overall, the median age was 30.6±5.4
years and 15.8% (26/165) of patients were HBeAg-positive.
We categorized pregnant women into two groups; the treated

group [n=29; Patients that were initiated therapy (n=15) and
patients that became pregnant under antiviral therapy (n=14)]
and the untreated group (n=136). The differences between
these two groups were summarized in table I and table II.
Most of the pregnant women in the untreated group were
HBeAg-negative and anti-HBe positive. Generally, CHB was
well-tolerated in this group. Postnatal alanine aminotransferase (ALT) levels were found to be signiﬁcantly higher than
prenatal levels.
During this study, we decided to initiate antiviral therapy
to 15 pregnant women (9.1%) according to our treatment protocol (n=2 due to hepatic ﬂares during pregnancy, n=13 due to
high HBV viremia). The mean time of initiating antiviral therapy was 24.2±6.0 weeks of gestation (initiation of treatment
earlier than 24 weeks was due to hepatic ﬂares). We administered either tenofovir disoproxil fumarate (TDF) (n=11) or telbivudine (LTD) (n=4) to pregnant women. All participants
under treatment had sufﬁcient viral suppression (HBV-DNA
<200.000 IU/mL).
Treatment of twelve out of 15 patients was stopped in the
ﬁrst month of the postpartum period (we decided the termination time of the treatment together with the patient, considering the patient's medical condition) and increased postnatal
HBV-DNA levels were detected in %50 (n=6/12) of these
pregnancies and treatment was restarted (all viral load became
normal during follow up).
Patients who became pregnant under treatment for CHB
(n=14) were followed-up (TDF: n=7, Entecavir: n=2,
Lamivudine: n=5) in the treated group. In the TDF group; two
pregnant women had abortus (thus we continued antiviral
treatment after abortion). Antiviral therapy was withheld in
the remaining 12 patients in the ﬁrst trimester of pregnancy
during the organogenesis of the fetus and no hepatic ﬂares occurred during the untreated period. However, increased HBVDNA levels were detected in 25% (n=3/12) of these pregnancies after withholding antiviral drugs during pregnancy, then
treatment was reinitiated (all patients had sufﬁcient viral suppression at prepartum period).
The postpartum hepatic ﬂare occurred in two patients (one
in the untreated, one in the treated group). In the untreated
group, a patient had postpartum hepatic ﬂare despite a low
prepartum HBV-DNA level (335 IU/ml) and negative-HBeAg
status. In the treated group, a pregnant had postpartum hepatic
ﬂare due to withheld TDF treatment immediately after delivery. Both patients’ transaminase levels became normal spontaneously during follow-up.
During the study period, 97.6% (n=161) of pregnant
women gave live birth and 2.4% (n=2 in the untreated group,
n=2 in the TDF-treated group) of them had abortus. Also,
newborns experienced some problems such as breech presen-
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tation (n=3), congenital VSD (n=1), congenital eyelid abnormalities (n=1), neonatal resuscitation (n=1), corpus callosum
agenesis (n=1), Rh incompatibility (n=1), neonatal hypoglycemia (n=1). However, there were no signiﬁcant differ-

ences between the treated and untreated groups in terms of
these problems. In the follow-up period, 133 infants became
seven months old so they were tested for HBsAg. All were
HBsAg negative.

Figure 1:. Clinical follow-up of pregnant women
women(n=167)
HBsAg (+), aged≥18, pregnant women
2 women excluded for misdiagnosis of pregnancy
(n=165)

• HBsAg, anti Hbs, HbeAg, Anti HBe, HBV-DNA levels, ALT, AST, ALP, GGT, bilirubin, total protein, INR and complete blood count
were tested at the first visit.
• HBV- DNA was monitored at the first, third trimester and at the first month of postpartum period.
• We determined a protocol for prenatal antiviral therapy to minimize fetal exposure to HBV, according to universal guidelines.
We have started antiviral therapy to pregnant women who have high viremia (>200.000 IU/ml) and who have serious hepatic flare
during pregnancy (3,5).

UNTREATED GROUP (n= 136)

Pregnant women that became pregnant while under antiviral therapy (n=14)

TREATED GROUP (n=29)

Pregnant women whom antiviral therapy was initiated (n=15)

We planned initiating therapy at 24 weeks of gestation. We
started TDF or LTD which are FDA pregnancy category B
drugs to each pregnant who required therapy (5).
If the treatment was stopped at the first trimester and then
there is an increase in the HBV-DNA level, therapy was reinitiated at the third trimester. (ETV was replaced with TDF,
LAM was substituted for LTD)

• We recommended to continue therapy for up to 12 weeks after delivery and then we decided the termination time of the treatment
together with patient, considering the patient’s medical condition.
• All infants received 200 IU of HBIG and 10µg of HBV vaccine intramuscularly within 12 hours after birth, and two additional vaccinations at 1 and 6 months of age. Serum HBsAg and Anti-HBs of these infants were tested at 7 months of age.
ALP: alkaline phosphatase, ALT: alanine amino transferase, AST: aspartate amino transferase, ETV: entecavir, FDA: Food and Drug Administration,
GGT: gamma glutamyl transferase, HBIG: hepatitis B Immune globulin, HBV: hepatitis B virus, INR: international normalized ratio, LAM: lamivudine,
LTD: telbivudine, TDF: tenofovir disoproxil fumarate
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Table I. Differences between the treated and the untreated groups.
UNTREATED GROUP
(n= 136)

TREATED GROUP
(n=29)

p

n(%)

n(%)

Age group (n=165)
20-29 years old
30-39 years old
≥40 years old

56 (41.2)
73 (53.7)
7 (5.1)

12 (41.4)
16 (55.2)
1 (3.4)

0.145*

HBeAg (n=151)
Negative
Positive

126 (96.9)
7 (33.3)

4 (3.1)
14 (66.7)

<0.001*

Previously HBsAg-positive child (n=128)
No
Yes

110 (90.9)
3 (42.9)

11 (9.1)
4 (51.1)

0.004*

Increased postpartum HBV DNA levels (n=124)
No
Yes

70 (92.1)
39 (81.3)

6 (7.9)
9 (18.8)

0.128**

Postpartum hepatic flare (n=2)

1 (50,0)

1 (50.0)

0.421*

Status of pregnancy (n=165)
Miscarriage
Live Birth

2 (50.0)
134 (83.2)

2 (50.0)
27 (16.7)

0.226*

Type of delivery (n=131)
Spontaneous vaginal delivery
C/S

39 (84.8)
68 (80.0)

7 (15.2)
17 (20.0)

0.661**

Weight of newborns (n=131)
Normal
Low Birth Weight
High Birth Weight

95 (82.6)
5 (100)
7 (63.6)

20 (17.4)
0 (0)
4 (36.4)

0.021*

Time of delivery (n=131)
Preterm delivery
Full-term delivery
Post-term delivery

10 (83.3)
93 (81.6)
4 (80.0)

2 (16.7)
21 (18.4)
1 (20.0)

0.984***

* Fisher’s exact test, ** Yates corrected chi-square test, *** Pearson chi-square test, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase,
C/S: Cesarean section

Table II: Comparison of laboratory values between the treated and the untreated groups.

Albumin (mg/dL)
Total bilirubin (mg/dL)
ALP (U/L)
GGT (IU/L)
Platelet 109/L
INR
Prenatal ALT (U/L)
Postnatal ALT (U/L)
AST (U/L)

Untreated group
(n=136)

Treated group
(n=29)

3.8+0.5
0.4+0.3
87 (26-223)
14.4+7.2
224.2+65.6
0.8+0.2
18 (4-132)
22 (9-1163)
22 (6-981)

3.8+0.6
0.4+0.2
87.9 (16-179)
17.1+11.5
229+75.9
0.8+0.2
26 (8-426)
37.5 (10-299)
25 (14-132)

p
0.927*
0.397*
0.591**
0.437*
0.933*
0.604*
<0.001**
<0.001**
0.013**

*Independent T-test, **Mann–Whitney U test, ALP: Alkaline phosphatase, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, GGT:
Gamma-glutamyl transpeptidase, INR: International normalized ratio
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Discussion
Management of CHB during pregnancy and prevention of
MTCT is a highly important precaution in reducing the global
burden of CHB (6). In this study, we aimed to; observe the
clinical course and features of the untreated and treated
chronic Hepatitis B in pregnant, explore the differences in the
two groups in terms of laboratory values and their newborns’
characteristics.
In accordance with numerous studies, our untreated group
generally included inactive HBsAg carriers (HBeAg-negative,
anti-HBe positive, low viral load). Also, we have found that
the HBeAg positivity ratio is signiﬁcantly higher in the treated
group. HBeAg-positive and highly viremic mothers (as in our
treated group) are the riskiest group for MTCT (7). In this
study, no MTCT occurred in this group due to close follow- up
and management. Some studies have reported that if perinatal
transmission did occur in a prior pregnancy, then the risk of
MTCT in the current pregnancy would likely be higher (8).
Also, according to recent studies, starting antiviral therapy is
recommended in women with a previous history of HBsAgpositive children regardless of the level of HBV DNA.
Although this was not considered as a treatment indication in
our study, we have found that the history of the previous
HbsAg-positive child ratio was signiﬁcantly higher in the
treated group. Therefore, we should follow this group more
carefully for MTCT.
In this study, there were no signiﬁcant differences in terms
of biochemical parameters between the treated and the untreated groups, except ALT levels. The treated group had signiﬁcantly higher pre- and postpartum ALT levels more than
the untreated group. In the untreated group, postnatal ALT levels were found to be signiﬁcantly higher than prenatal levels.
Similarly, in a study about HBV carriers, serum ALT levels
were signiﬁcantly higher than the control group (9). So even
in the inactive carriers’ group, there will be a deterioration of
the liver histology in the postpartum period.
According to universal guidelines, antiviral therapy is recommended to be started at 24-28 weeks of gestation for prevention of MTCT (3, 4) and we referred to those guidelines for
the decision of treatment initiation time. We preferred TDF as
initial therapy because of its antiviral potency and due to the
data showing the reliability of its usage during pregnancy. A
meta-analysis showed that TDF reduced the rates of MTCT
with no increased risk for any adverse reactions or unfavorable maternal or fetal outcomes (10). In another study, tenofovir signiﬁcantly reduced maternal viral load with a mean reduction of 3.64 ± 0.9 log10 IU/mL and dramatically decreased
the incidence of MTCT (11). Our study supports that data, sufﬁcient viral suppression was achieved in pregnant women receiving either TDF or LTD and there no MTCT occurred. In
the group receiving TDF, abortions could not be attributed to
TDF because the other causes of abortion could not be inves-

tigated and ruled out. Similarly, in a study with HIV-infected
pregnant women, spontaneous abortion occurred on TDF
treatment, but it was not attributed to TDF, either (12). Thus,
we need conﬁrmation from studies involving longer-term follow-up of larger numbers of pregnant participants and ruling
out other possible causes of spontaneous abortion.
Recent guidelines recommend continuing antiviral therapy
for up to 12 weeks after delivery (4). Although all participants
were sufﬁciently informed about these recommendations,
most of the pregnant patients preferred to terminate the treatment immediately after delivery due to the concern of breastfeeding. Discontinuation of therapy requires serial monitoring
of ALT and HBV DNA levels (13). By serial monitoring, we
observed a high rate of an increase in postpartum HBV-DNA
levels (n=6/12, 50%).
For patients who are already on treatment and become
pregnant, the decision to withhold or continue therapy should
be discussed considering disease stage and liver histology. For
mothers with cirrhosis, treatment should be continued
throughout pregnancy to prevent decompensation (14). There
was no liver cirrhosis in our participants, so we decided
whether to continue the treatment or not, together with both
parents, by considering the health status of the pregnant and
the fetus. Generally, antiviral therapy was withheld in the ﬁrst
trimester. In a study, eight out of twelve patients (66.7%) had
a viral rebound after stopping antiviral drugs during pregnancy and severe hepatitis ﬂares were observed in six patients
(50%) (15). This study also showed that pregnant women with
high pretreatment ALT levels or those treated less than one
year before pregnancy had a high risk of hepatic ﬂares. In our
study, no hepatic ﬂares occurred in this group and our viral rebound ratio was also lower than the study mentioned above
(%25). The probable cause may be that all patients were
treated more than one year before pregnancy in our study (no
data for pretreatment ALT).
Postpartum hepatic ﬂare occurred both in the treated and
the untreated group. It was remarkable that the patients’ prenatal HBV-DNA levels were lower than 2000 IU/mL in the
untreated group. In a study, it was shown that 29.6% (n=8) of
HBeAg-negative participants had postpartum HBV reactivation, but only one of them had HBV-DNA level lower than
2000 IU/mL (16). Therefore, we had to monitor HBsAg-positive pregnant women closely for postpartum hepatic ﬂare even
if they had low prenatal HBV-DNA levels or were on antiviral
therapy.
In a study, pregnant women were classiﬁed into two
groups according to their viral load, and they found that gestational week at birth and birth weight in the immune active
group were lower than those in group immune inactive group
(17). When we examined the differences regarding fetal outcomes between the treated (immune active) and the untreated
groups (immune inactive), there were no signiﬁcant results for
the type of delivery, the weight of the newborn, the status of
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pregnancy or the time of delivery. This may be due to the reduction of the viral load in the treated group in our study.
The problems that newborns experienced could not be attributed to antiviral therapy in our study. Similarly, recent
studies showed that initiation of telbivudine or tenofovir treatment during pregnancy did not adversely affect the outcomes
of infants (13,18,19). However, a further study with a larger
population and longer research period is required to conﬁrm
the effects of antiviral treatment against HBV during pregnancy on maternal and infant outcomes.

Conclusion
In this prospective study, while the untreated group included inactive carriers, there were more patients at risk for
perinatal transmission in the treated group. Although, receiving antiviral therapy can reduce viral load successfully, most
pregnant women in whom treatments were withheld, experienced increased HBV DNA levels. Also, the postpartum hepatic ﬂare was rare but occurred in both the treated and the untreated groups. When compared with the untreated group, we
found that antiviral therapy in the treated group did not adversely affect the outcomes of infants. As a result, we successfully prevented MTCT by starting antiviral therapy if necessary and close monitoring of patients and administering active and passive immunoprophylaxis to newborns.
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