
IInnttrroodduuccttiioonn

Hepatitis B virus (HBV) is a double-stranded
DNA virus belonging to Hepadnaviridae

family. The incubation period is six weeks to six
months (1). HBV infection affects over 350 million
people worldwide and over one million die annually
of HBV-related chronic hepatic disease. These
chronically infected persons are at high risk of death
from liver cirrhosis and cancer (2).

The prevalence of HBV infection, according to
the geographical area, may be high (8%),
intermediate (2%–7%) or low (<2%) (3). In several
studies from different regions of Turkey, the
prevalence of hepatitis B surface antigen (HBsAg)
among normal population was reported from a
minimum of 2% to a maximum of 14.3%—average

6.8 % (4). In Europe and America, chronic HBV
carriers are found in <2% of the population (5). In
endemic areas, most individuals are infected by
vertical transmission (6). In Africa, more than half of
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Background and Aims: Prevention of vertical transmission of hepatitis B virus (HBV) is extremely important because
HBV infection in early life usually results in a chronic carrier state. The objective of this study was to assess the
prevalence of HBV markers among pregnant women in the Middle Black Sea Region in Turkey.
Methods: Between March 2003 and May 2004, 2654 women in the first trimester of pregnancy who attended the
Samsun Maternity and Women's Disease and Pediatrics Hospital pregnancy fallow-up clinics were enrolled into this
study. Blood samples were taken and tested for hepatitis B surface antigen (HBsAg) by enzyme-linked immunosorbent
assay (ELISA). Hepatitis B e antigen (HBeAg), antibody against hepatitis B e antigen (anti-HBe), hepatitis B surface
antibody (anti-HBs), and total hepatitis B core antibody (anti-HBc) tests were studied for only HBsAg positive cases.
Results: HBsAg was found positive in 56 (2.1%; 95% confidence interval [CI]: 1.6%-2.7%) and negative in 2598
(97.9%) women. Serological markers of HBV could be investigated in 40 HBsAg-positive cases. HBeAg and anti-HBe
were found positive in 5 (12.5%; 95% CI: 2.3%-22.8%) and 31 (77.5%; 95% CI: 64.6%-90.4%) cases, respectively.
In all the 40 patients, anti-HBc was found positive and anti-HBs was negative.
Conclusions: Despite routine vaccination introduced in the Turkey national program, we suggest that pregnant women
be routinely investigated for HBV infection. In this way, feto-maternal transmission of HBV may be reduced that might
play an important role to break the cycle of HBV infection in Turkey.
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the population becomes HBV infected during their
life time and about 8% of inhabitants become
chronic carriers; most of the infections take place
during delivery or infancy (5).

HBV is transmitted primarily through parenteral
and sexual exposure to HBsAg positive blood or
other body fluids, from those who are chronic HBV
carriers or who have acute hepatitis B (3). HBV is
also transmitted perinatally. Prevention of vertical
transmission is extremely important because HBV
infection in early life usually results in a chronic
carrier state. HBV infection does not appear to be
teratogenic. Recent studies showed a higher
incidence of low birth weight among infants born to
mothers with acute infection during pregnancy (7).
The objective of this study was to assess the
prevalence of HBV markers among pregnant
women in the Middle Black Sea Region in Turkey
(northern parts).

PPaattiieennttss  aanndd  MMeetthhooddss

Subjects
Samsun is a city in the Middle Black Sea Region

in northern Turkey, on the coast of the Black Sea,
with a population of 1,324,000. Samsun Maternity
and Women’s Disease and Pediatrics Hospital is a
350-bed governmental hospital that serves patients
in mid-Black Sea region of Turkey. The hospital
offers an array of clinical services, ranging from
primary to secondary care. The Hospital also
provides services to other Middle Black Sea Region
cities, such as Ordu, Tokat, Amasya, Çorum, and
Sinop provinces with a total hinterland population of
2.5 million citizens. All the women in their first
trimester of pregnancy who attended the pregnancy
follow-up clinics between March 2003 and May
2004 were enrolled into this study. Blood samples
collected from an antecubital vein were taken from
the studied group, centrifuged on site within 1–2 hr
and the serum was separated using a standard
protocol.

Serology
HBsAg was tested in the study group using a

commercial enzyme-linked immunosorbent assay
(ELISA) kit (DiaSorin S.p.A., Italy) by an
automated analyzer (Eti max, Italy). HBsAg-positive
sera were stored at -20°C and were tested for
hepatitis B e antigen (HBeAg), antibody against
hepatitis B e antigen (anti-HBe), hepatitis B surface
antibody (anti-HBs) and total hepatitis B core
antibody (anti-HBc) markers (DiaSorin S.p.A.,
Italy). Samples were considered positive when the

“sample optical density”/“assay cut off ” (OD/OC)
ratio was higher than 1.1 according to
manufacturer’s instructions.

Statistical analysis
SPSS, version 10.0, was used for descriptive

statistics. A P value <0.05 was considered statistically
significant.

RReessuullttss

A total of 2654 pregnant women in their first
trimester were enrolled into the study. The mean±SD
age of the study group was 28.0±6.2 (range: 17–45)
years. HBsAg was found positive in 56 (2.1%; 95%
CI: 1.6%–2.7%). The mean±SD age in HBsAg-
positive was 26.7±3.5 (range: 17–40) years; it was
not statistically different from mean±SD age of
HBsAg-negative subjects (28.4±4.2; range: 17–45
years).

For some limitations (e.g., insufficient sera, lost of
samples, lose of contact with subjects, etc.) of 56
HBsAg-positive patients, only 40 (71%) could be
evaluated for HBeAg and anti-HBe markers. HBeAg
and Anti-HBe were positive in five (12.5%; 95% CI:
2.3%–22.8%) and 31 (77.5%; 95% CI:
64.6%–90.4%) of HBsAg-positive patients,
respectively.  All the 40 HBsAg-positive patients were
positive for anti-HBc antibody and were negative for
anti-HBs.

DDiissccuussssiioonn

Hepatitis B is a liver disease caused by HBV. It
ranges in severity from a mild illness, lasting a few
weeks (acute), to a serious long-term (chronic) illness
that can lead to liver cirrhosis or cancer (1). In
patients with acute hepatitis B vertical transmission
occurs in up to 10% of neonates when infection
occurs in the first trimester and in 80%–90% of
neonates when the infection occurs in the third
trimester (8). Ten percent to 20% of neonates born to
HBsAg-positive mothers and 90% of those born to
both HBsAg- and HBeAg-positive mothers will be
infected with HBV (9, 10). Immunization with
hepatitis B immunoglobulin G (HBIG) and vaccine,
starting at birth, reduces the risk of transmission to
less than 10% among infants who have
HBsAg/HBeAg positive mothers (11, 12). HBIG has
high levels of antibody to HBsAg; it is immediately
effective, and seems to be protective for several
months (13).

Several studies have been conducted on hepatitis



B and pregnancy. In the U.S., HBsAg positivity was
reported in 5.8% of the Asians, 1.0% in non-
Hispanic blacks, 0.6% of non-Hispanic whites and
0.1% of Hispanics (14). HBsAg was found in 1.7%
of pregnant women in Brazil (15). In Africa, HBsAg
was positive in 4.6% of pregnant women in Nigeria
(16) and in 5.6% of pregnant women of Sudan (17).
In another study, the seroprevalence of HBsAg
among the pregnant women in the countries of the
Persian Gulf territory revealed a rate 7.1% in Oman,
1.0% in Qatar and 1.5% in UAE (18). In France,
HBsAg was positive in 0.29% of the pregnant
women of French origin, 7.15% of Southeast Asian
origin, and 6.52% for Sub Saharan African origin
(19). In a study conducted in six regions of Italy,
HBsAg was positive in 1.1% of pregnant women
born in Italy, but it was 5.9% among immigrants
(20).

Turkey is geographically located between
Europe and the Asia and Samsun province is at the
Middle Black Sea Region, northern Turkey.
However, the prevalence of HBsAg among
pregnant women in our country was similar to
other reports from Balkan and Black Sea countries.
Other studies revealed an HBsAg  seroprevalence
rate of 3.87% for Greece (21), 1.1%–6.9% for
Russia (22) and 8.4% for Romania (23). In Turkey,
according to a meta-analysis, HBsAg seropositivity
was 4.4% (between 1.9% and 15.3% pooled from
22 reports) among pregnant women from different
regions (4). This meta-analysis showed that HBsAg
seropositivity rate is widely different for region to
region in Turkey. There are some other new reports
about HBV among pregnant women from various
regions of Turkey; HBsAg was positive in
3.2%–4.33% of pregnant women in Ankara (24,
25), in 3.75% in Kayseri (26) from Central Anatolia,
in 3.5% in Mersin (27) from southern Turkey, in
12.3% in Diyarbakir (28) from southeastern
Anatolia, and in 4.2% of the women in Istanbul
(29) from Marmara region (northwestern Turkey).
In our study, the HBsAg seropositivity was 2.1% in
the Middle Black Sea region, northern Turkey.
Compared to other reports form Turkey, it seems
that the rate we observed is lower. This could be
due to the higher social and economical status in
northern and western Turkey compared to other
regions and the level of hygiene and vaccination
coverage in this region.

HBeAg is a seromarker related to infective HBV
particles and its seropositivity might represent a
high level of viral replication in hepatocytes (30). In
the absence of immunoprophylaxis, the risk of
transmission from HBsAg/HBeAg-positive mothers
is almost 90%. The risk of perinatal transmission is

related to the maternal HBeAg status and HBV
DNA load (31). In a study from Turkey, Kuru et al.,
(29) reported HBeAg positivity rate of 6.2% among
HBsAg-positive pregnant women. We found a
positive rate for HBeAg of 12.5% among HBsAg-
positive pregnant women. In a study, the
seroprevalence of HBsAg was found to be 91.6% in
infants born from pregnant women who were
positive for both HBsAg and HBeAg (28).
Therefore, HBeAg should be tested in HBsAg-
positive pregnant women and measures must be
employed to prevent vertical transmission of the
HBV.

Pregnancy is not a contraindication for
vaccination for HBV (31, 32). No apparent risk for
adverse events to developing fetuses has been
demonstrated when HBV vaccine was administered
to pregnant women—even in early pregnancy (32).
Therefore, those pregnant women who are
identified at risk for HBV infection during
pregnancy should be vaccinated (31). World Health
Organization (WHO) and Center for Disease
Control and Prevention (CDC) advise that HBsAg
should be examined in all pregnant women and
that infants born to HBsAg-positive mothers
should receive hepatitis B vaccine and 0.5 mL
HBIG within 12 hours of birth (1, 2). This offer has
begun to be applied widely all around the world. In
addition, viral hepatitis preventive board (VHPB)
suggests routine screening of pregnant women for
HBsAg; if one found positive, active and passive
prophylaxis, and vaccination of the newborn to
prevent the perinatally transmission of HBV (33) are
recommended. Hepatitis B vaccination was first
included in the National vaccination program in
Turkey in 1998 by Turkish Ministry of Health.
According to this campaign, infants were
vaccinated with three doses of vaccine at 0, 3, and
9 months.

CCoonncclluussiioonnss

Turkey is in a region with intermediate prevalence
of HBV. Routine vaccination was started in 1998, so
there are already some unvaccinated women in
childbearing age who are at risk for HBV infection.
Despite routine vaccination introduced in the Turkey
National program, we suggest that pregnant women
be routinely investigated for HBV infection. If HBV
carriers are detected, newborns must be immunized
and HBIG must be given. In this way, fetomaternal
transmission of HBV may be reduced that might
play an important role to break the cycle of HBV
infection in Turkey.
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