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Abstract

Introduction: The effect of chronic hepatitis B virus (HBV) infection on pregnancy is not clear. Hepatitis B virus 
infection of newborns in the case of natural delivery occurs in 70-90% of cases. Risk factors of infection are the 
presence of serum HBeAg and HBV DNA level above 107 IU/ml. Active and passive prevention protect more than 
95% of neonates born to mothers infected with HBV. The aim of the study was to determine the course of preg-
nancy in HBV-infected women, the mode of delivery, efficacy of prophylaxis against HBV infection in newborns, 
and health condition of newborns within the first years of life.

Material and methods: The course of 104 pregnancies in 69 women infected with HBV was monitored. Hepa
titis B virus viral load was determined by PCR using the AmpliPre/COBAS TaqMan HBV system. Neonatal HBV 
infection and the health condition at birth and during the first year of life were analyzed.

Results: All included pregnant women were HBeAg negative. No clinically significant disorders were observed 
during pregnancy. Viral load measured in the third trimester did not exceed 107 IU/ml in any pregnant woman. 
Only 5 (8%) of them demonstrated levels above 105 IU/ml. Two women (1.9%) experienced a miscarriage, which 
was considered as not associated with HBV infection. The majority (56%) of pregnancies ended with spontaneous 
labor. Complete prevention against HBV was applied in 79% of newborns. Hepatitis B virus infection was diag-
nosed in 3 children who received incomplete or no prophylaxis. Hepatitis B virus infection occurred in 3 (2.9%) 
children born naturally, who did not receive proper prevention after delivery. The Apgar score in children born 
to mothers infected with HBV did not differ significantly from that in neonates born to healthy women from  
the same population. Allergic disorders developed in 17 children who underwent HBV prophylaxis.

Conclusions: Low viral load in pregnant women infected with HBV and the absence of HBeAg reduce the prob-
ability of infection of newborns. Proper prevention carried out after delivery seems to be the most important 
method to prevent HBV infection in newborns.

Key words: pregnancy, newborns, HBV infection.

Address for correspondence

Prof. Tadeusz Wojciech Łapiński, Department of Infectious Diseases and Hepatology, Medical University of Bialystok,  
14 Żurawia St., 15-540 Bialystok, Poland, e-mail: twlapinski@gmail.com 

Introduction

Prevalence of hepatitis B virus (HBV) infection 
among European pregnant women is estimated at ap-
proximately 1% [1]. The risk of fetal hepatitis B infec-
tion during pregnancy is minimal, whereas in the peri-

natal period, particularly in the case of spontaneous 
labor, it reaches up to 70-90%.

Hepatitis B e (HBe) antigen positivity and HBV 
viral load exceeding 107 IU/ml are predisposing risk 
factors for fetal infection [2]. Routine examinations 
assessing possible HBV infection are essential in all 
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pregnant women. In the case of existing infection, the 
viral load should be determined for possible introduc-
tion of appropriate management to protect a newborn.

Combined active and passive prevention protects 
neonates born to HBV infected mothers in more than 
95% of cases [3]. In 43% of breastfeeding HBV infected 
women the virus is present in mothers’ milk but the 
viral level is so low that it does not endanger newborns 
[4]. Most European and American pediatrician and 
gynecological associations give no contraindications 
for breastfeeding by HBV-infected mothers [1]. Asian 
studies concerning the preventive use of nucleoside or 
nucleotide analogues in the third trimester of preg-
nancy demonstrated efficacy and safety of these drugs 
[5]. However, in accordance with the Food and Drug 
Administration (FDA) classification, all nucleotide 
and nucleoside analogues are classified as B or C class 
because the safety studies in pregnant women were not 
carried out in the USA or European countries.

The aim of the study was to determine the impact 
of HBV infection on pregnancy, efficacy of prophylaxis 
against HBV infection in newborns, and health condi-
tion of newborns within the first year of life.

Material and methods

The study was carried out in 69 women, aged 21-42  
(mean 29) years, chronically infected with HBV, whose 
104 pregnancies were analyzed. Two women were 
pregnant 4 times, 6 had 3 deliveries, 19 had 2, and 42 
had a  single delivery. Twin pregnancies occurred in  
2 women and single pregnancies in 102 women. Mean 
time of HBV diagnosis was 4.5 years (from 1 year to 
20 years). All pregnant women were HBeAg-negative. 
The presence of HBV DNA in blood sera (qualitative) 
was demonstrated in all pregnant women in the ante-
natal period. Quantitative HBV DNA in blood sera in 
the third trimester was determined in the course of 59 
pregnancies. Prospective analysis involved 59 whereas 
retrospective analysis was carried out in 45 out of 104 
pregnant women. All pregnant women who were as-
sessed for HBV DNA in the 3rd trimester of pregnancy 
(59/104) were included in the prospective analysis. 

In 102 pregnant women no antiviral therapy was 
initiated before pregnancy.

Immediately prior to pregnancy, two women with 
elevated ALT and a HBV DNA viral load of 105 IU/ml 
were treated for 3 months with lamivudine and pegylat-
ed interferon (PEG-IFN). Treatment was discontinued 
at the moment of pregnancy diagnosis (6th week of preg-
nancy).

In all women in the first trimester HBsAg, HBeAg, 
and anti-HBe antibodies were analyzed in the sera us-

ing enzyme immunoassay (EIA, ABBOTT, Germany) 
and a qualitative HBV DNA test providing sensitivity 
of 5 IU/ml and linearity of 15 IU/ml.

Quantitative evaluation of HBV viral load in sera 
was performed in the third trimester of pregnancy in 
49 women. The presence and level of HBV DNA were 
determined by means of the PCR method using the 
COBAS AmpliPre kits/COBAS TaqMan HBV Test, 
version 2.0 (ROCHE company) [1]. The sensitivity of 
the assay was 9 IU/ml and linearity was 20 IU/ml.

Medical history and current health conditions were 
collected from all newborns. Data were obtained from 
the medical history documentation concerning new-
borns’ conditions in the 5th minute after the delivery ac-
cording to the Apgar score, birth weight and the mode 
of the delivery. The presence of HBsAg in blood sera 
was determined 6 months after the delivery in 93 out of 
103 children (90%). Information concerning children’s 
health conditions was obtained from mothers and 
the period of follow-up lasted from 1 year to 13 years 
(mean 5.4 years).

All participating women provided informed con-
sent in accordance with the protocol approved by the 
Bioethical Committee of the Medical University of Bia-
łystok.

The statistical analysis was carried out using the χ2 

test; statistical significance was considered at p < 0.05.

Results

Pregnant women had no history of serious diseases 
related to heart, pulmonary, renal, metabolic and au-
toimmune diseases. They were not infected with HCV 
or HIV. In 102 among 104 pregnant women elevated 
ALT activity was not demonstrated before pregnan-
cy. In 84 pregnant (81%) ultrasound examination was 
performed within 12 months prior to pregnancy, and 
no significant abnormalities were found in the liver 
structure.

After discontinuation of antiviral therapy due to 
pregnancy, no increase in alanine aminotransferase 
(ALT) activity (flares) and no abnormalities during 
pregnancy were observed in two women treated with 
antivirals before pregnancy. In both women HBV 
DNA was undetectable in the third trimester of preg-
nancy and both newborns were healthy with an Apgar 
score of 10 points.

Alanine aminotransferase activity was increased  
2 fold in 6 out of 104 pregnant women (5.8%). All pa-
tients felt well and no complications were observed 
during pregnancy. 

Two pregnant women had miscarriages in the 12th 
and 14th weeks of pregnancy. Miscarriages occurred 
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suddenly and were preceded by abdominal pain and 
vaginal bleeding without clear reason. These miscar-
riages were probably not related to HBV infection. 
Moreover, in one case a  newborn’s death occurred, 
which was also not connected with HBV infection but 
was a  consequence of staphylococcemia that devel-
oped in the postnatal period. The newborn was of the 
twin pregnancy which was delivered at the 28th week. 
One hundred three children were followed after birth.

Delivery occurred at a  mean time of 37 weeks 
(from 21 to 42 weeks) of pregnancy. In the case of 45 
pregnancies, children were born by caesarean section, 
while 57 deliveries were spontaneous (Table 1).

We did not find a viral load above 107 in the third 
trimester of pregnancy in pregnant women surveyed 
(Table 2).

According to Polish regulations, HBV infection is 
considered as a  relative indication for caesarean sec-
tion. The decision on the type of delivery is taken by the 
pregnant woman. In the studied group of patients there 
were no other medical indications for delivery by cesar-
ean section except HBV infection. Boys were born in  
55 cases (53%) and girls in 49 cases (47%) (Table 3). 
Three children developed HBV infection, which was 
connected with lack of prophylaxis in 2 newborns and 
incomplete prophylaxis (administration of a vaccine but 
not specific immunoglobulins) in one case (Table 4).

There was no statistically significant differences be-
tween mean Apgar score in girls and boys. In studies 
carried out previously in the Podlasie Province con-
cerning neonates born to healthy mothers (n = 206), 
the mean Apgar score was 8.98, and there was no sta-
tistically significant difference (9.32 vs. 8.98; χ2 = 3.796, 
p = 0.052) [6].

Allergic disorders occurred in 17 children who 
underwent HBV prophylaxis with the vaccine (2 chil-
dren) or serum and vaccine (15 children) (Table 5). 

Discussion

Studies on chronic HBV infection in the course of 
pregnancy have been inconclusive. Tse et al. [7] report-
ed higher risk of diabetes or antenatal hemorrhage in 
HBV-infected pregnant women. The studies by Wong 
et al. [8] did not reveal a negative effect of HBV infec-
tion on the course of pregnancy. It may be connected 
with a  high concentration of estrogens, endogenous 
antioxidants, which inhibit liver fibrosis, hepatocyte 
apoptosis as well as Kupffer cells in the liver [9]. Our 
own studies did not reveal a negative effect of HBV in-
fection on health condition of pregnant patients, either.

High concentrations of pro-inflammatory cytokines 
(IL) 2, 6, and 10, macrophage migration inhibitory fac-
tor, and TNF-α in HBV-infected pregnant women can 
lead to an increased percentage of preterm deliveries 
as well as worse condition of newborns (lower Apgar 
score) [7]. Our study revealed miscarriage in 2.1% of 
pregnant women. On the other hand, 16% of newborns 
had an Apgar score below 9. It is assumed that mis-
carriages in healthy women occur in 13-20% of cases.  

Table 1. Characteristics of patients

Number of all deliveries 104

Miscarriage, n (%) 2/104 (1.9%)

Newborn deaths, n (%) 1/104 (1%)

Spontaneous labor, n (%) 57/102 (56%)

Caesarean section, n (%) 45/102 (44%)

Table 2. Hepatitis B virus (HBV) DNA viral level in third trimester of pregnancy 
(n = 59)

HBV DNA (IU/ml) n (%) Mode of delivery n (%)

< 102 12 (20%) Caesarean section 6 (50%)

Spontaneous labor 6 (50%)

102-103 16 (28%) Caesarean section 8 (50%)

Spontaneous labor 8 (50%)

103-104 20 (34%) Caesarean section 7 (35%)

Spontaneous labor 13 (65%)

104-105 6 (10%) Caesarean section 2 (33%)

Spontaneous labor 4 (67%)

105-106 5 (8%) Caesarean section 2 (40%)

Spontaneous labor 3 (60%)

Table 3. Characteristics of neonates born to hepatitis B virus (HBV) infected women

n (%) Birth weight Number and percentage of births with Apgar score below 9* Apgar score; mean ± SE

Girls 49 (47%) 3261 (1400-4600) 5 (10%) 9.51 ± 0.25

Boys 55 (53%) 3393 (1330-4320) 10 (18%) 9.24 ± 0.27

Total 104 (100%) 3274 (1330-4600) 15 (14%) 9.32 ± 0.18

*Score 9-10 – newborn in good condition
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The rate of their occurrence decreases together with 
pregnancy development. After 8 weeks, the rate of 
miscarriages is assessed as 2-3% [10]. In the examined 
group of pregnant women, two miscarriages occurred 
in the 12th and 14th weeks of pregnancy. Our study con-
cerning miscarriages in HBV-infected pregnant women 
showed that they were comparable to those without the 
infection. In the study by Piec et al. [11], a very good 
condition of newborns (high Apgar score) occurred 
in 87% to 95% of newborns, delivered mostly through 
natural passages. In the group of 206 newborns born 
in the Podlasie Province to healthy women, the mean 
Apgar score was 8.98, so it was comparable to 9.32  
(χ2 = 3.796, p = 0.052) observed for children born from 
HBV infected mothers in our study [6]. In the exam-
ined group of newborns, 86% presented a  very good 
condition according to the Apgar score. 

In Europe, approximately 85% of HBV-infected 
pregnant women are HBeAg-negative, and this per-
centage is consistent with the general HBV-infected 
population in pregnancy, a high concentration of ad-
renal corticosteroids may stimulate increase of HBV 
viral load [1, 12]. In the pre-delivery period, high vi-
ral load (107 IU/ml) as well as HBeAg positivity can 
lead to newborn infection, specifically in the case of 
spontaneous labor [13]. Our study showed only 5 (8%) 
of HBeAg-negative patients with high HBV viral load  
(> 105 IU/ml) in the third trimester of pregnancy. In 
the perinatal period, a significant reactivation of HBV, 
resulting in severe liver damage accompanying hepatic 
encephalopathy, can sometimes occur [14]. It is inter-
esting to observe that prophylactic administration of 
lamivudine in the third trimester of pregnancy pre-
vents newborn infection but does not decrease the risk 
of liver failure, which can occur due to a significant in-
crease in viral replication [15]. We did not introduce 
any antivirals during pregnancy, which is line with the 
proposals by Whittaker and Herrera [16]. None of the 
women demonstrated a  HBV level above 106 IU/ml 
in the third trimester of pregnancy. Low viral load in 

HBeAg negative patients predicts lower probability of 
newborn infection in the perinatal period in the case 
of spontaneous labor.

All deliveries by cesarean section were scheduled 
and none were carried out urgently. According to Zou 
and Chen [17], the likelihood of neonatal HBV infec-
tion is lower after planned surgical intervention com-
pared to the need of urgent caesarean section.

We did not observe newborn HBV infection in the 
case of proper complete prevention. This observation is 
consistent with the conclusion from the study by Gen-
tile and Borgia [18]. Children born to mothers with 
HBV should obtain the specific immunoglobulin and 
the first dose of anti-HBV vaccine in the first 24 hours. 
It is disturbing to observe that the specific serum was 
not administered in 16% of cases and 5 newborns (5%) 
did not undergo prevention at all. Proper prevention 
protects a newborn against infection at labor and in the 
postnatal period as well as protecting breastfeeding [19].

None of the children showed congenital disorders. 
The frequency of allergy in children aged from 0 to 14 
years is estimated as 13.7% in girls and 18.3% in boys 
in Poland [20]. Immunoglobulins E (IgE) play the most 
important role in allergic reactions, and the gene that 
controls their excessive production is inherited and lo-
cated on the fifth chromosome. It can be activated by 
various external factors, usually proteins in food, grass 
pollen, mould spores, fur, and drugs [21, 22]. We think 
that probably these factors affect the common allergic 
reactions of newborns.

Conclusions

Low viral load in HBV-infected HBeAg-negative 
women is associated with minimal risk of newborn 
infection. Measurement of HBV viral load in the third 

Table 4. Prophylaxis of neonates born to hepatitis B virus (HBV)-infected 
mothers 

n (%) HBV infection, 
n (%)

Newborns who were given sera  
and HBV vaccines 

81 (79%) 0

Newborns who were given  
HBV vaccines

17 (16%) 1 (6%)

Newborns without any prophylaxis 5 (5%) 2 (40%)

All newborns* 103 (100%) 3 (2.9%)

*Except for one newborn who died in the course of septicemia

Table 5. Diseases occurring in 103 children born to HBV-infected mothers. 
Mean age 5.7 years (from 1 to 13 years)

Disease Girls  
n = 48*

Boys  
n = 55

Total  
n = 103

Food allergy 5 (10.4%) 5 (9.1%) 10 (9.7%)

Atopic dermatitis 0 5 (9.1%) 5 (4.9%)

Bronchial asthma 0 2 (3.6%) 2 (1.9%)

Lactose intolerance 2 (4.2%) 1 (1.8%) 3 (2.9%)

Diabetes 0 2 (3.6%) 2 (1.9%)

Pyelocaliectasis of both 
kidneys

1 (2.1%) 0 1 (0.9%)

Total 8 (16.7%) 15 (27.2%) 23 (22.3%)

*Except for the girl who died in the course of septicemia
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trimester of pregnancy may have a significant effect on  
the mode of delivery. Postnatal anti-HBV prevention 
plays a crucial role in the protection of newborns against 
HBV infection and possible serious consequences such 
as liver cirrhosis and hepatocellular carcinoma.
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