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Abstract

Introduction: This study aimed to determine the seroprevalence of hepatitis B virus (HBV) infection in children and females in the middle
Black Sea Region of Turkey and to assess the impact of the universal infant hepatitis B vaccination program started in 1998.

Methodology: The laboratory records of 12,057 patients who attended the Samsun Maternity and Children’s Hospital between January 2007
and November 2009 were evaluated retrospectively. In this period, hepatitis B surface antigen (HBsAg), the antibody to hepatitis B surface
antigen (anti-HBs), was studied from serum samples using the enzyme linked immunosorbent assay method.

Results: In the total population, HBsAg seropositivity was found to be 3.8% (456/12010); anti-HBs was 32.6% (3526/10800). HBsAg was
3.5%, in the 0-14 year age group, 8.2% in the 15-18 group, 3.3% in the 19-49 group, and 8.0% in the over 49 group. The seropositivity of
HBsAg decreased by half in patients between zero and 14 years of age (4.2%) who were included in the universal vaccination program when
compared with those in the 15-18 year group (8.2%) who were not included in the program. There was a significant difference in HBsAg
seropositivity between boys (5.8%) and girls (3.9%) (p < 0.05).

Conclusions: According to the hepatitis B seroprevalence records of our region, HBsAg was 3.5% in the 0-14 year age group, 8.2% in the 15-
18 year group. It may therefore be suggested that, since 1998, the vaccination program in our region has been successful.

Key words: hepatitis B; seroprevalence; children; women; vaccination

J Infect Dev Ctries 2013; 7(12):960-965. doi:10.3855/jidc.4102

(Received 07 August 2013 — Accepted 08 September 2013)

Copyright © 2013 Karatekin ez al. This is an open-access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Introduction

Hepatitis B virus (HBV) was first discovered in
1966. HBV is transmitted through the blood or bodily
fluids of an infected person perinatally, through direct
transmission, sexual contact, transfusion, or injection.
Acute and chronic liver disease can develop and cause
asymptomatic or fulminant hepatitis or cirrhosis and
hepatocellular carcinoma as complications [1,2].
According to the World Health Organization (WHO),
two billion people have been infected with the
hepatitis B virus and more than 240 million people
have chronic liver infections. About 600,000 people
die every year due to the acute or chronic infections of
hepatitis B [3]. It is still a major public health problem
that can be prevented with vaccination. A plasma-
derived vaccine was licensed in 1981 and a
recombinant hepatitis B vaccine was licensed in the
United States in 1986.

The endemicity of hepatitis B is revealed by the
prevalence of HBsAg. Countries are classified
according to the seroprevalence of hepatitis B. If
HBsAg seroprevalence is < 2%, the country has low
endemicity. If the seroprevalence is between 2% and
8% the country has intermediate endemicity, and if the
seroprevalence is > 8%, the country has high
endemicity [4]. In highly endemic areas, HBV is most
commonly transmitted from mother to child at birth, or
from person to person in early childhood.

Turkey is a country with intermediate endemicity.
Hepatitis B seroprevalence of Turkey has decreased to
between 2% and 8% from between 20% and 40% with
the universal infant immunization program started in
1998 for the prevention of perinatal transmission. All
infants are vaccinated at birth, at one month, and at six
months of age in their follow-up. The prevalence of
HBV decreased in the years after the vaccination
program was implemented; the aim should be to
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Figure 1: Distribution of HBsAg by age (%)
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decrease this ratio to below 2%. To reach the goal of
the immunization programs, vaccination programs
should be implemented timely and completely for each
part of the population. The first dose of hepatitis B
vaccine within 24 hours of birth should be a
performance measure for hepatitis B immunization
programs.

This study was conducted to determine the
seroprevalence of hepatitis B in children and women
and to evaluate the impact of the hepatitis B
vaccination program in Samsun, Turkey.

Methodology
Study area and patients

Samsun is one of the metropolises in the Black Sea
Region of Turkey. Its total population is about
1,250,000. Samsun Maternity and Children’s Hospital
is a second-step health center where the majority of
the children and women of the city take health care.

The laboratory records of a total of 12,057 patients
one year of age and older attending Samsun Maternity
and Children’s Hospital between January 2007 and
November 2009 were evaluated retrospectively.
Patients up to and including 18 years of age were
considered children, and those 19 years and older were
considered adults. Records were analyzed and grouped
according to gender, age, and date of application.
HBsAg and anti-HBs parameters in the laboratory
records of the patients were included in the study.

Serological testing

The serological markers of hepatitis B surface
antigen (HBsAg), the antibody to hepatitis B surface
antigen (anti-HBs), were investigated in serum
samples using the enzyme-linked immunosorbent
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Figure 2: Distribution of anti-HBs by age (%)
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Statistics

Statistical analysis was conducted using SPSS
software version 10.0. The Chi square test was used in
the statistical analyses. A value of p < 0.05 was
considered statistically significant.

Results

A total of 12,057 patients’ laboratory records were
evaluated. Of the 12,057 patients, 2,598 were 18 years
of age and younger, and 9,459 of the patients were
women over the age of 19.

HBsAg concentrations were studied in 2,551 of
2,598 children (1,258 male, 1,293 female). HbsAg
seropositivity was found to be 4.86% (124/2,551) in
the 0-18 age group. A total of 58.9% (73/124) of
HBsAg seropositive children were boys, and 41.1%
(51/124) were girls. HBsAg seropositivity was 5.8%
(73/1,258) in boys, and 3.9% (51/1,293) in girls (Table
1). There was a significant difference in HbsAg
seropositivity between boys and girls (p < 0.05).

Anti-HBs concentrations were studied in 2,598
children (1,267 male, 1,331 female). Anti-HBs
seropositivity was found to be 67.8% (1,762/2,598) in
the 0-18 age group. Anti-HBs seropositivity was
49.3% (869/1762) in boys and 50.7% (893/1,762) in
girls. Anti-HBs seropositivity among genders was
68.6% (869/1,267) in boys, and 67.1% (893/1,331) in
girls (Table 1). There was no significant difference in
anti-HBs seropositivity between boys and girls (p >
0.05).
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Table 1: Seropositivity of HBsAg and anti-HBs in children
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Male Female Total P
WN (%) W/N(%) N (%) )
HBsAg (+) 73/1258 (5.8) 51/1293 (3.9) 124/2551(4.86) <0.05
Anti-HBs (+) 869/1267 (68.6) 893/1331 (67.1) 1762/2598 (67.8) >0.05
Table 2: Seropositivity of HBsAg and anti-HBs in women
n/N %

HBsAg (+) 332/9459 35
Anti-HBs (+) 1764/8202 21.5
Table 3: Distribution of HBsAg and anti-HBs seropositivity by age

0-5y 6-10 y 11-14y 15-18 y 1949 y >49y Total
HBsAg (+)
/N 21/595 28/910 42/643 33/403 308/9161 24/298 456/12010
% 3.5 3.0 6.5 8.2 33 8.0 3.8
Anti-HBs (1) /N ;4,59 654/952 447/653 243/403 1675/7925 89/277 3526/10800
% 70.8 68.7 68.4 60.3 21.1 32.1 32.6
Table 4: Distribution of HBsAg and anti-HBs seropositivity in children and women

Children Women Total
n/N % % p n/N %

HBsAg (+) 124/2551 4.86 332/9459 35 <0.05 456/12010 3.8
Anti-HBs (+) 1762/2598 67.8 1764/8202 21.5 <0.05 3526/10800 32.6

HBsAg concentrations were examined in 9,459
women 20 years of age and older. HBsAg
seropositivity was found to be 3.5% (332/9,459)
(Table 2).

Anti-HBs seropositivity was found in 8,202 of the
women; the seropositivity was found to be 21.5%
(1,764/8,202) (Table 2).

In terms of seropositivity of HBsAg according to
age group, two peaks were observed between the ages
of 15 and 18 and over the age of 49 (Figure 1). The
seropositivity of HBsAg in the 15 -18 age group
(8.2%) was twice that of the 0-14 age group (4.2%).

A significant decrease was observed in anti-HBs
titers with age (Figure 2).

The seropositivity of anti-HBs of patients 18 years
of age and younger (67.8%) was three times higher
than that of patients over the age of 19 (21.5%) (Table
3).

HBsAg seroprevalence of the whole patient
population was 3.8% and anti-HBs was 32.8% (Table
4). There was a significant difference in the
seropositivity of HBsAg (4.86%, 3.5%, p < 0.05) and

anti-HBs (67.8%, 21.5%, p < 0.05) in children and
women (Table 4).

Discussion

Hepatitis B seroprevalence in the general
population of Turkey was reported to be between 2%
and 8% in various regions in the European Centre for
Disease Prevention and Control’s (ECDC) September
2010 technical report about hepatitis B. According to
this report, compared with European countries, Turkey
is one of the countries with the highest prevalence of
hepatitis B [5]. In Italy, the prevalence was found to
have decreased from 5.1% in 1991 to 1.3% in 2005
after the vaccination program was implemented in
1999 [6]. In Greece, the prevalence was found to be
low (0.6% in children, 3.4% in adults) after the
vaccination program, but the prevalence was higher
among immigrants (1.7% in children; 5.9% in adults)
and different religions (5.1% in children; 9.9% in
adults) [7]. Hepatitis B prevalence in Turkey varies by
region. This prevalence is over 10% in the eastern
regions [8].
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In 1995, HBsAg seroprevalence in 1,316 patients
16 years of age and younger was found to be about
3.2%, and the anti-HBs prevalence rate was found to
be 13.3% [9] in Samsun, Turkey. In this study, none of
the patients were vaccinated. The seroprevalence of
HBsAg among the 15-18 age group was 8.2%; this
group of patients was not included in the universal
vaccination program. This value decreased to 4.2% in
the 0-14 age group whose members were included in
the universal vaccination program. We found a very
significant increase in seropositivity of anti-HBs (from
13.3% to 67.8%) in the child population by year. This
shows that the wuniversal infant hepatitis B
immunization program, which was started in 1998 in
Turkey, has had a substantial impact on children’s
immunities. In an epidemiological analysis of hepatitis
B in the Republic of Moldova, it was found that the
incidence decrease was significant in children under
15 years of age; the incidence dropped from 80.8 in
1989 to 2.0 per 100,000 in 2006 after the vaccination
program was implemented [10].

In a 1998 study in Turkey, of 2,157 patients 30
years of age and younger, HBsAg and anti-HBs
seropositivities were found to be 17% and 5.4%,
respectively, with no age and sex differences [11]. The
long-term effects of the universal vaccination program
started in 1998 in Turkey are evident through lower
HBsAg seropositivity and higher seropositivity in anti-
HBs titers in all ages in the current study. In our study,
HBsAg seropositivity was higher in boys than in girls
(Table 1). Also, an increase in HBsAg titers was
observed as age increased. Higher seropositivity of
HbsAg in boys and older children may be due to
different lifestyles between genders, or because of
socio-demographic differences. Seropositivity of anti-
HBs, however, did not differ between genders in
children. This may be because the vaccination
program succeeded in reaching each part of the
population. Although HBsAg titers increased with
increasing age (from 3.5% in the 0-5 age group to
82% in the 15-18 age group), anti-HBs titers
decreased with increasing age (from 70.8% in the 0-5
age group to 21.5% in the 19-49 age group). There are
two possible explanations for this situation. One is the
decline of the protection effect of the vaccination over
time [12]. The second and more likely reason is that
the vaccination programs are more effective in
younger populations. Anti-HBs titers may decline over
time; it has been documented that anamnestic
immunity protects against hepatitis B virus among
immuncompromised people [13]. It has been
suggested that some hepatitis B virus mutants that may
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cause immunization failure be studied for new
vaccines [14]. Age-specific seroprevalence studies
show that HBsAg seroprevalence increases with age
and region [15,16].

Asian countries have high seropositivity of
HBsAg. In China, the rate is 9.5% [17]; in French
Guiana, 11% [18]; and in India, 4.2% [19]. In the
fertility period of women, this ratio was found to be
about 23.3% in South America [20] and 18.5% in
South Africa [21]; lower rates were found in the
Middle East (about 1%-4%) [22]. We found the
HBsAg seropositivity to be about 3.3% in the 19 - 49
age group. Patients over the age of 49 had 8.0% of
HBsAg seropositivity in our study. The group of
patients over the age of 19 was not vaccinated because
the vaccine was found in 1982; this seroprevalence,
therefore, shows the exact value of seroprevalence of
HBsAg for this age group in our region. A study about
the differences in hepatitis B seroprevalence in urban
and rural areas in Turkey showed a significant
difference between rural (8.2%) and urban (6.2%)
areas [23]. This also shows the effect of region,
education, and age on the endemicitiy of hepatitis B.
The distributions of the living areas of women in our
study were varied, so we did not distinguish the
difference in endemicity according to region.

In a systematic review of the 129 studies
conducted in Turkey between 1999 and 2009 about the
seroprevalence of HBsAg based on age and region,
patients were grouped into seven age groups and three
main regions according to geography, population size,
and socioeconomic status. The overall population
seroprevalence was found to be 4.57%. The
seroprevalence of the Black Sea region was found to
be 3.52%. Age-specific seroprevalence was the lowest
in the 0-14 age group (2.84%) and the highest in the
24-34 age group (6.36%). Our results differed from
these; we found the lowest seroprevalence in the 6-10
age group (3%) and the highest in the 15-18 age group
(8.2%). The seroprevalence of the overall population
of our region was 3.2%, lower than those from various
regions and across the country [24].

Generally, studies about hepatitis B seroprevalence
usually include healthy populations; the current study,
however, focused on hospital patients. The
seropositivity of the healthy population may be lower
than our results in our region. Nevertheless, the low
results of the seropositivity of HbsAg in our region
may be the result of the importance placed on the
universal vaccination program and its regular
administration.
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Our study included a large population and different
age groups. We investigated patients 14 years of age
and younger who were included in the universal
vaccination program started in 1998, and patients
between 15 and 18 years of age who were not included
in this program. These results clearly demonstrate the
effects of the universal vaccination program.

Anti-HBs titers of the patients in the 15-18 age
group (60.3) was high; this may be because the
information about the vaccination given to the public a
few years prior to 1998 had been effective for this age
group, and they might have been vaccinated during
this period. The low values of anti-HBs found in the
19 years and older age group were from the population
that was not vaccinated.

In our study, there was a lack of precise
vaccination records of the study group, so the results
of the seropositivity of hepatitis B in our region might
not be exact.

Conclusion

Hepatitis B is still a major worldwide health
problem with acute and chronic complications.
Morbidity and complications can be prevented through
universal vaccinations. The aim of Turkey’s health
policies should be to vaccinate everyone. Vaccination
program in the Black Sea region of Turkey should aim
to decrease the seroprevalence to below 2%.

References

1. Shepard CW, Simard EP, Finelli L, Fiore AE, Bell BP (2006)
Hepatitis B virus infection: epidemiology and vaccination.
Epidemiol Rev 28: 112-125.

2. Oluyemi A, Odeghe E (2012) Facing the challenges of
hepatitis B management in a developing country. J Infect Dev
Ctries 6:299-300.

3. World Health Organization (2012) Hepatitis B fact sheet. No
204 (revised July 2012). Geneva: World Health Organization,
2012.

4. Centers for Disease Control and Prevention (2010) Viral
Hepatitis Statistics and Surveillance United States, 2010.
http://www.cdc.gov/hepatitis/Statistics/2010Surveillance
(December 08, 2013)

5. European Centre for Disease Prevention and Control (ECDC)
(2010). Hepatitis B and C in the EU neighbourhood:
prevalence, burden of disease and screening policies.
Technical Reports 14 Sep 2010.
http://ecdc.europa.eu/en/publications/Publications/TER 1009
14_Hep_B_C%?20_EU_neighbourhood.pdf (December 08,
2013)

6. Mele A, Tosti ME, Mariano A, Pizzuti R, Ferro A, Borrini B,
Zotti C, Lopalco P, Curtale F, Balocchini E, Spada E,
National Surveillance System for Acute Viral Hepatitis
(SEIEVA) Collaborating Group (2008) Acute hepatitis B 14
years after the implementation of universal vaccination in

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

J Infect Dev Ctries 2013; 7(12):960-965.

Italy: areas of improvement and emerging challenges. Clin
Infect Dis 15: 868-875.

Zacharakis G, Kotsiou S, Papoutselis M, Vafiadis N, Tzara F,
Pouliou E, Maltezos E, Koskinas J, Papoutselis K (2009)
Changes in the epidemiology of hepatitis B virus infection
following the implementation of immunisation programmes
in northeastern Greece. Euro Surveill 13 pii: 19297.

Tirk Karaciger Arastirmalari Dernegi Ulusal Hepatit Siklig
Cahigmast (TURKHEP 2010), Turkey Liver Research
Association, The National Study of Prevalence of Hepatitis
http://www.tasl.org.tr/dosya/tas] Ulusal Hepatit sikligi Cali

smasi.pdf (December 08, 2013)

Cetinkaya F, Gilrses N, Oztirk F (1995) Hepatitis B
seroprevalence among children in a Turkish hospital. J Hosp
Infect 29: 217-219.

Iarovoi P, Rimis C, Spinu C, Isac M (2008) Epidemiology of
hepatitis B virus infection in the Republic of Moldova. J
Infect Dev Ctries 2: 190-192.

Kanra G, Tezcan S, Badur S; Turkish National Study Team
(2005) Hepatitis B and measles seroprevalence among
Turkish children. Turk J Pediatr 47: 105-110.

Chongsrisawat  V, Yoocharoen P, Theamboonlers A,
Tharmaphornpilas P, Warinsathien P, Sinlaparatsamee S,
Paupunwatana S, Chaiear K, Khwanjaipanich S, Poovorawan
Y (2006) Hepatitis B seroprevalence in Thailand: 12 years
after hepatitis B vaccine integration into the national
expanded programme on immunization. Trop Med Int Health
11: 1496-1502.

Shepard CW, Simard EP, Finelli L, Fiore AE, Bell BP (2006)
Hepatitis B virus infection: epidemiology and vaccination.
Epidemiol Rev 28: 112-125.

Hsu HY, Chang MH, Ni YH, Chiang CL, Chen HL, Wu JF,
Chen PJ (2010) No increase in prevalence of hepatitis B
surface antigen mutant in a population of children and
adolescents who were fully covered by universal infant
immunization. J Infect Dis 15: 1192-1200.

Sidal M, Uniivar E, Oguz F, Cihan C, Onel D, Badur S (2001)
Age-specific seroepidemiology of hepatitis A, B, and E
infections among children in Istanbul, Turkey. Eur J
Epidemiol 17: 141-144.

Kangin M, Turhanoglu M, Gulsun S, Cakabay B (2010)
Seroprevalence of Hepatitis B and C among Children in
Endemic Areas of Turkey. Hepat Mon 10: 36-41.

Zhang Y, Fang W, Fan L, Gao X, Guo Y, Huang W, Du Y
(2013) Hepatitis B surface antigen prevalence among 12,393
rural women of childbearing age in Hainan Province, China: a
cross-sectional study. Virol J 10: 25.

Mahamat A, Louvel D, Vaz T, Demar M, Nacher M, Djossou
F (2010) Short Report High Prevalence of HBsAg during
Pregnancy in Asian Communities at Cayenne Hospital,
French Guiana. Am J Trop Med Hyg 10: 711-713.

Batham A, Narula D, Toteja T, Sreenivas V, Puliyel JM
(2007) Sytematic review and meta-analysis of prevalence of
hepatitis B in India. Indian Pediatr 44: 663-674.

Bertolini DA, Pinho JR, Saraceni CP, Moreira RC, Granato
CF, Carrilho FJ (2006) Prevalence of serological markers of
hepatitis B virus in pregnant women from Parana State,
Brazil. Braz ] Med Biol Res 39: 1083-1090.

Kolawole OM, Wahab AA, Adekanle DA, Sibanda T, Okoh
Al (2012) Seroprevalence of hepatitis B surface antigenemia
and its effects on hematological parameters in pregnant
women in Osogbo, Nigeria. Virol J 9: 317.

964



Karatekin ez al. — Hepatitis B seroprevalence in Turkey

22.

23.

24.

Merat S, Rezvan H, Nouraie M, Jamali A, Assari S,
Abolghasemi H, Radmard AR, Zaer-Rezaii H, Zeid-Abadi-
Nejhad M, Hosseini MR, Amini-Kafiabad S, Maghsudlu M,
Pourshams A, Malekzadeh R (2009) The prevalence of
hepatitis B surface antigen and anti-hepatitis B core antibody
in Iran: a population-based study. Arch Iran Med 12: 225-231.
Mehmet D, Meliksah E, Serif Y, Gunay S, Tuncer O, Zeynep
S (2005) Prevalence of hepatitis B infection in the
southeastern region of Turkey: comparison of risk factors for
HBYV infection in rural and urban areas. Jpn J Infect Dis 58:
15-19.

Toy M, Onder FO, Wormann T, Bozdayi AM, Schalm SW,
Borsboom GJ, van Rosmalen J, Richardus JH, Yurdaydin C
(2011) Age- and region-specific hepatitis B prevalence in
Turkey estimated using generalized linear mixed models: a
systematic review. BMC Infect Dis 11: 337.

J Infect Dev Ctries 2013; 7(12):960-965.

Corresponding author

Associate Professor Giiner Karatekin, MD

Zeynep Kamil Maternity and Children's Training and Research
Hospital, Department of Pediatrics, Division of Neonatology,
Uskudar, Istanbul, Turkiye

Tel:++90 216 391 0680 /1102

Fax: ++90 216 391 0690

Email: gunerkaratekin@yahoo.com

Conflict of interests: No conflict of interests is declared.

965



