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Summary

Background Hepatitis B virus (HBV) and hepatitis C
virus (HCV) are very important infectious agents for
public health. The aim of this retrospective study was to
assess the seroprevalence of hepatitis B surface antigen
(HBsAg), hepatitis B surface antibody (anti-HBs) and
anti-HCV test results of patients who admitted to first-
step health organizations in central and peripheral dis-
tricts of Konya, the central region of Turkey during the
period 2005-2010.

Methods In this study, HBsAg, anti-HBs and anti-
HCV screening test results of patients who admitted
to first-step health organizations in Konya during the
period 2005-2010 were retrospectively investigated from
the laboratory records. This study was approved by the
Konya Health Directorate. All screening tests were per-
formed on the automatic third-generation enzyme-
linked immunosorbent assay (MEIA). This immunoassay
method was carried out according to the instructions of
the manufacturer. Borderline and positive results were
retested.

Results Konya is the largest city of Turkey in terms of
surface area and one of the economically developed cit-
ies. For HBsAg, anti-HBs and anti-HCV screening, whole
test results of 5 years are given in Table 1 and Figure 1.
The differences between the urban and rural for HBsAg
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(p=0.062>0.05) and anti-HCV(p=0.874>0.05) were not
statistically significant. Among the markers only for anti-
HBs, the difference between the urban and rural was
statistically significant (P=0.042<0.05). Of them, 4.15%
were positive for HBsAg, 36.46 % were positive for anti-
HBs and 1.16 % were positive for anti-HCV.

Conclusion In this study, Konya has been evalu-
ated as two regions: central and peripheral. Our study
showed us that distribution of the diseases vary from
one region to another. We consider that difference in
social diversity is one of the factors. These infections are
major health problems. So the results of immunodiag-
nostic tests for HBsAg, anti-HBs and anti-HCV will be
useful for guiding control actions and for new preven-
tive strategies.

Keywords Seroprevalence - Hepatitis B - Hepatitis C -
First step - Health organizations - Urban areas - Rural areas

Introduction

Hepatitis B is a potentially life-threatening viral infec-
tion that attacks the liver and can cause both acute and
chronic disease by hepatitis B virus (HBV) [1-5]. The
virus is transmitted through contact with the blood or
other body fluids of an infected person. World Health
Organization (WHO) reported that an estimated 600,000
persons die each year due to the acute or chronic con-
sequences of hepatitis B. Hepatitis B, for which there is
no specific treatment, is 95% preventable with a vac-
cine which is the first vaccine against a major human
cancer since 1982. It can take several months to a year
to recover or can be chronic and can cause cirrho-
sis or liver cancer. In developing countries transmis-
sion is mostly by the perinatal route (from mother to
baby at birth), blood transfusions and sexual contact.
In developed countries the majority of infections are
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transmitted during young adulthood by sexual activity
and injectable drug use. Young children who become
infected with HBV are the most likely to develop chronic
infections. So vaccination is most essential in childhood
[3-7]. In Turkey HBV vaccine has been applied to new-
borns, children and young adults up to 19 years of age
and risk groups since 1998.

Hepatitis C can be a mild illness lasting a few weeks
or can cause lifelong liver cirrhosis and cancer. Hepati-
tis C virus (HCV) infection is curable using increasingly
effective antivirals. There is no vaccine against this virus.
HCV is transmitted through exposure to infectious blood.
Being born to an HCV-infected mother and unprotected
sex with HCV-infected persons are also risk factors for
transmission. The presence of anti-HCV antibodies may
indicate that an individual has been infected with HCV,
it may show a false positive result or may be indicative of
previous resolved acute hepatitis and antibody detection
methods cannot distinguish between active and resolved
infections. To demonstrate active infection; nucleic
acid testing and HCV antigen detection methods are
required. Hepatitis C virus infection causes serious mor-
tality and morbidity, and so is a great financial burden
like the hepatitis B virus. Therefore, hepatitis C is also a
major health problem [8]. About 20 % of primer infection
leads to chronic infection such as chronic liver disease,
cirrhosis or liver cancer. So knowing infection status of
family members, close contacts etc. can prevent health
problems.

Nowadays, due to the advances in screening tech-
niques the risk of transmission has decreased, but due
to variations in the window period of infectious agents,
silent carriage and limitations in screening may cause
infection transmission [5].

The aim of this retrospective study was to assess
the prevalence of hepatitis B surface antigen (HBsAg),
hepatitis B surface antibody (anti-HBs) and anti-HCV
test results of patients who admitted to first-step health
organizations in central and peripheral districts of
Konya in the central region of Turkey during the period
2005-2010.

Patients and methods

In this study, during the period 2005-2010 HBsAg, anti-
HBs and anti-HCV screening test results of patients who
admitted to first-step health organizations in Konya
were retrospectively obtained from laboratory records.
All screening tests were performed on the automatic
third-generation enzyme-linked immunosorbent assay
(MEIA). This immunoassay method was carried out
according to the instructions of the manufacturer. Bor-
derline and positive results were retested. This study
was approved by the Konya Health Directorate. Ethical
approval was not required for this study because the data
involved in this project were retrospectively collected
from the patients’ records.

Table 1 HBsAg, anti-HBs, anti-HCV screening whole test
results

Tests Positivity (%)
HBsAg 415
Anti-HBs 36.46

Anti HCV 1.16

Table 2 HBsAg test results accoding to years and region.
For HBsAg the population was 177,282

Year Urban(%) Rural(%)
2005 39 56
2006 46 3.0
2007 5.7 38
2008 55 3.7
2009 47 3.1
2010 46 3.9
Results

Konya is the largest city of Turkey in terms of surface area.
Konya is one of the economically developed cities with
natural and historical richness. The Mevldna museum is
located in Konya.

For HBsAg, anti-HBs and anti-HCV screening, whole
test results of 5 years are given in Table 1 and Figure 1;
Table 2 and Figure 2; Table 4 and Figure 4.

Statistical analyses were performed using SPSS 15. The
associations between the year and geographic variables
were evaluated using the ¢ test. A p value <0.05 was con-
sidered to be statistically significant. Among the mark-
ers only for anti-HBs, the difference between the urban
and rural was statistically significant (p=0.042<0.05).
The difference between the urban and rural for HBsAg
(»=0.062>0.05) and anti-HCV (p=0.874>0.05) were not
statistically significant.

Discussion

In this study Konya has been evaluated as two regions:
central and peripheral. Our study showed us that distribu-
tion of the diseases varies from one region to another. We
thought that difference in social diversity is one of the fac-
tors. Our results have been obtained from a larger popula-
tion than the other studies planned in Turkey. All ages and
groups of patients have been included in this study. Patients
with chronic hepatitis B and asymptomatic viral carriers
are the sources for infections [9]. The modes of transmis-
sion of HBV vary between different regional, gender and
age groups [10]. Other important modes of transmission
include horizontal transmission of infections such as within
families [11]. Infection carriers need to be treated. There is
no ideal and specific cure for HBV infection. The economic
burden of HBV infection is substantial because of high mor-
bidity and mortality associated with end-stage liver disease,
cirrhosis and hepatocellular carcinoma. After the vaccina-
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Table 3 Anti-HBs test results according to years and re-
gion. For anti-HBs the population was 105,546

Year Urban (%) Rural (%)
2005 29 34

2006 37 32

2007 37.3 30

2008 40.7 29.4
2009 49 31.5
2010 57 35

The increase is seen after 2007
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Fig. 1 Whole screening test results of hepatitis B surface anti-
gen (HBsAg), anti-hepatitis B surface antibody (anti-HBs) and
anti-hepatitis C virus (anti-HCV)
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Fig. 2 Hepatitis B surface antigen (HBsAg) test results ac-
cording to years and region

tion programme, transmission between adults has become
the most expected mode of HBV spread. So families at risk
need to be closely monitored. Perhaps hepatitis B is the
most important infection as it is preventable with vaccine.
So all risk groups must be vaccinated [4]. The epidemiologi-
cal patterns of these infectious agents in Turkey generally
have been evaluated according to data from blood donors
or special groups and restricted areas. According to these
studies, seropositivity rate of HBsAg was 3.8% [12] in our
region, was 3.79 and 1.85 % in southwestern Turkey [13, 14],
was 2.55 and 1.8% in eastern Turkey [15, 16], was 2.6% in
southern Turkey [17] and was 2.75 and 3.3% in southeast-
ern Turkey [18, 19]. In our region Turan et al. reported the
seropositivity of HBsAg and anti-HCV as 1.53 and 0.5% in

Table 4 Anti-HCV test results accoding to years and re-
gion. For anti-HCV the population was 102,680

Year Urban(%) Rural(%)
2005 1.5 2

2006 1.1 1.2
2007 1.4 0.9
2008 1.1 0.6
2009 1.1 0.5
2010 0.9 2.2

60
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Fig. 3 Anti-hepatitis B surface antibody (Anti-HBs) test results
according to years and region
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Fig. 4 Anti-hepatitis C virus (Anti-HCV) test results according
to years and region

donors, respectively [20]. Zhang et al. reported the preva-
lence of HBsAg and anti-HBs as 4.38 and 35.66 %, respec-
tively, from China [3]. In India, Bhattacharya et al. reported
the seropositivity of HBsAg as 1.66% [21]. The prevalence
of HBV was reported as 4.4% in Romanian adult popula-
tion (18-69 years). Sociodemographic characteristics of
the participants affect the rate. Blood product transfusion,
surgery, tattooing and alcohol consumption are reported
as risk factors in Romania [22]. In our country tattooing
and alcohol consumption are not common. We found the
seropositivity of HBsAg and anti-HBs was 4.15 and 36.46 %,
retrospectively. The seroprotection marker anti-HBs had
increased year by year, which showed that National Immu-
nization Program Protocol for hepatitis B has been effective,
especially since 2007 as it is seen in Table 3 and Figure 3. In
our region most studies regarding HBV prevalence are per-
formed in blood donors. This is the first study that shows
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the prevalence of HBV in the general population. The rate
as shown is higher than in blood donors.

The studies about the seroprevalence of anti-HCV are
generally have been planned in blood donors like HBsAg.
According to these studies, seropositivity rate of anti-
HCV was 0.21% [12] in our region, was 0.63 and 0.16%
in southwestern Turkey [13, 14], was 0.17 and 0.2% in
eastern Turkey [15, 16], was 0.6 % in southern Turkey [17]
and was 0.55% and 0.3 in southeastern Turkey [18, 19].
From India the seropositivity of anti-HCV was reported
as 0.28 and 0.35 according to years in blood donors [21].
In our study the seropositivity of anti-HCV was 1.16 % in
general population as the first-step health organizations
serve all citizens and do not require referrals. Of course
these results belong to screening tests, and confirmation
is required.

Today, because of the advances in screening tech-
niques, the risk of transmission has decreased but due
to variations in the window period of infectious agents,
silent carriage and limitations in screening may cause
infection transmission [5]. Identifying risk groups can
also be useful in the development of national strategies
[2, 3]. For transmission, dental treatment has a great risk
[23]. In Turkey ear and/or skin piercing is not common.
As it is known, donor screening is an important factor for
the donation as well as for decreasing the infection rate.
And the studies about seropositivity rates of anti-HCV
and HBsAg are generally planned in blood donors, we
couldn’t compare our results. It is important that accord-
ing to population the serological status can change. For
instance, in the studies reported from Italy among refu-
gees, HBsAg positives were 9.3 % and anti-HCV positives
were 2.7 % [24]. In another study performed on refugees
in Greece, HBsAg positives were 27.3% and anti-HCV
positives of 12.5 % [25]. In Saudi Arabia the prevalence of
HBsAg among male Saudi blood donors was reported as
3.0% [26]. According to the Viral Hepatitis Surveillance
of Centers for Disease Control and Prevention (CDC), the
percentage of people ever infected with HBV is 4.3-5.6 %,
and the percentage of ever infected with HCVis 1.3-1.9%
in the USA. In the general population, assessing the
prevalence of these infection parameters is necessary for
the planning of health control measures in primary and
secondary prevention. In viral diseases; it is certain that
prevention is of great importance for public health [10].
Our study covers all age groups and also all geographic
regions of Konya; the results reflect the general popula-
tion. Determining serological profile of blood and/or
sexually transmitted diseases regionally can be helpful in
identifying new strategies for community health. Making
people aware of these infectious diseases and protective
measures can be helpful to decrease the infection rate.
Knowing the seropositivity is important as it can be used
for monitoring the epidemiological perspective of pub-
lic. This study showed that the incidence of the serologi-
cal parameters of infections had decreased among the
general population in years. In this result, the national
vaccination programme has a primarily important role.

As treatment carries a lot of cost and sometimes inef-
ficiency, prevention is more important. So all children,
adolescents younger than 18 years old and people in
high-risk groups should be vaccinated for HBV. To inform
household contacts of infected persons about the infec-
tions is another prevention method. The incidence of all
infections has dropped over the years. This decrease can
be related to donor screening [5] through improved his-
tory questioning and risk factor assessments, and also in
the public there is a higher awareness about health com-
pared to previous years.

In conclusion, this study shows the current epidemio-
logical situation for HBsAg, anti-HBs and anti-HCV in
our region. It is important to have awareness about how
these infections can be prevented and screening and
control of viral hepatitis and its related diseases. Know-
ing the serological status of community will be useful for
planning public health policies.
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