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Seroprevalence of Hepatitis A Infection in the Turkish
Republic of Northern Cyprus

Aims: This study was conducted to determine the seroprevalence of hepatitis A virus (HAV) infection in the
Turkish Republic of Northern Cyprus.

Materials and Methods: A total of 660 unvaccinated persons 1 to 30 years old were selected for the study
with cluster sampling. Information on sociodemographic characteristics was gathered for each participant and,
in 641 of them, anti-HAV antibodies were assayed using an enzyme immune assay.

Results: Anti-HAV prevalence in the Turkish population under the age of 30 in Northern Cyprus was 23.9%.
For the age groups 1-5, 6-10 and 11-15 years, seroprevalence rates were relatively low (11.4, 9.4 and 129%,
respectively). For age groups 16 years and over, HAV seroprevalence gradually increased with age, rising to
30.4% in 16 to 20 years and to 52.5% in 21 to 30 years of age. In addition to age, other variables
significantly associated with HAV seroprevalence included low family income, family size, waste water sewage,
and the education level of parents.

Conclusions: Anti-HAV seroprevalence in the Turkish Republic of Northern Cyprus shows an intermediate
prevalence. As well as expanding health education and improving sanitation, a hepatitis A universal mass
vaccination program would be logical for the population.
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Kuzey Kibris Tirk Cumhuriyeti'nde Hepatit A Seroprevelansi

Amac: Kuzey Kibris Tirk Cumhuriyeti'nde (KKTC) Hepatit A virus (HAV) enfeksiyonu seroprevalansini
saptamak

Materyel ve Metod: 1-30 yas arasi toplam 660 Kisi calismaya alindi. Calismaya alinan Kisilerle ilgili
sosyodemografik dzellikler kaydedildikten sonra bunlarin 641'inde anti- HAV antikorlari enzyme immunoassay
yontemi ile calisildi.

Bulgular: KKTC'de 30 yas altinda anti-HAV seroprevalansi % 23.9 olarak saptandi. Anti-HAV prevalansi, 1-
5, 6-10, 11-15 yas gruplarinda sirasiyla % 11.4, 9%9.4 ve % 12 idi; 16 yas Uzerindeki populasyonda HAV 1
giderek artis gostererek 16-20 yas grubunda HAV 1 9% 30.4, 21-30 yas grubunda ise % 52.5'e yikseldi. Yasin
yaninda anti-HAV seroprevalansini etkileyen diger degiskenler ailenin disuk gelirli olmasi, ailede yasayan birey
saylsl ve ebeveynin egitim dlzeyi idi.

Sonuc¢: KKTC HAV acisindan orta endemisite goéstermektedir. HAV enfeksiyonunu &nlemek icin toplum
bazinda saglik egitimi ve hijyen kosullarinin iyilestiriimesi yaninda ulusal agi programina HAV asisinin
eklenmesi akilci bir yaklasim olarak gorinmektedir.

Anahtar Sozcukler: Hepatit A, seroprevalans, Kuzey Kibris Tirk Cumhuriyeti

Introduction

Hepatitis A virus (HAV) infection is an important public health problem throughout
the world. Approximately 1.5 million new HAV infections are estimated to occur
worldwide each year (1). In order to take appropriate preventive health care measures
against hepatitis A and develop vaccination protocols in a region, it is very important to
know the incidence of the disease. The true incidence of HAV infection is not reflected
in the number of reported cases of acute hepatitis A, since most infections are
subclinical, particularly in children, and many cases are not reported (2). Determination
of the anti-HAV antibodies in a population provides more reliable estimates of HAV
infection prevalence.
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According to serological studies, the age-specific
prevalence of infection with HAV shows three
epidemiologic patterns (low, intermediate, and high) (3).
Industrialized Mediterranean countries such as France,
Italy, Spain, Portugal and Greece are low endemicity
areas for HAV infection (4-8), whereas other
Mediterranean countries such as Turkey and Lebanon are
considered to be intermediate endemicity areas (9,10). A
seroepidemiologic study that looked into the anti-HAV
prevalence in the Larnaca area of Southern Cyprus
revealed a low prevalence (1.6%) in the Greek population
in the age group 6-18 years (11). However, the
epidemiology of HAV infection in the Turkish Republic of
Northern Cyprus is not known, as no seroprevalence data
are currently available. We therefore conducted this study
to determine the seroprevalence of HAV infection in the 1
to 30- year-old Turkish population in Northern Cyprus
and to identify the relationship between HAV
seroprevalence and several characteristics of the study
subjects.

Materials and Methods

A prospective seroepidemiologic study of HAV
infection was carried out in all areas of the Turkish
Republic of Northern Cyprus in March 2006. The
population of Turkish Cypriots was estimated to be
148,000 in 2003 by the United Nations. Of this
population, about 72,000 (48%) were between 1 and 30
years. The study was approved by the Ethical Committee
of the Ege University Medical Faculty.

The study population included healthy subjects aged
1-30 years who were born in Northern Cyprus. Subjects
living in Northern Cyprus, but who had moved from
Turkey, were excluded from the study. None of the
subjects in the study group had been vaccinated with HAV
vaccine.

The sampling method of 30 clusters recommended by
the Expanded Programme on Immunization/World Health
Organization (EPI/WHO) for field studies (12,13) was
used for selecting subjects of a pre-determined number.
The selection procedure was carried out by creating a
cumulative list of community populations and selecting a
systematic sample from a random start.

Although 600 subjects were sufficient to represent
the studied population, a total of 660 subjects (22 for
each cluster) were chosen for the study, taking into
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consideration probable loss of the blood samples. A
starting household was selected in each community by
locating the ward’s center, randomly selecting a house
from a list of all houses falling along the line drawn from
the ward center to the periphery in the chosen direction.
The house was then examined to determine whether
subjects of eligible age and sex were living there.
Subsequently, the nearest household to the right was
visited and the steps repeated until the desired number of
persons were obtained. Only one individual for each
family was selected for the study.

A questionnaire addressing several characteristics of
the subjects was administered to obtain basic descriptive
data on HAV epidemiology. The information was obtained
from the parents of the children and from the adult-aged
subjects themselves. The educational levels of those aged
>16 years and of one of the parents (parent with the
highest level) for those aged <16 years, were classified as
“group 1" (university level) or “group 2" (less than
university level).

After written informed consent was obtained, blood
samples were taken from each participant for
seroprevalence analyses. Sera were stored at -20°C until
tested and were further tested at the Microbiology
Laboratory of Ege University Faculty of Medicine for total
anti-HAV, using an enzyme-linked immunosorbent assay
(RADIM S.p.a., Roma, Italy).

Statistical analyses were performed using SPSS for
Windows version 13.0. A descriptive analysis was
followed by bivariate analysis using a XZ test for
comparison of the various sub-groups with a 5%
statistical significance level. A multivariate logistic
regression model was used to determine predictor
variables associated with seroprevalence among the
significant variables found by bivariate analysis.

Results

A total of 641 blood samples were examined (19
samples were excluded due to inadequate sample size or
hemolysis). Anti-HAV antibodies were detected in 23.9%
of 641 subjects under the age of 30 in the Turkish
Republic of Northern Cyprus.

The distribution of HAV seroprevalences by age group
is shown in Figure. For age groups 1-5, 6-10 and 11-15
years, seroprevalence rates were relatively low (11.4, 9.4
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Figure.  Seroprevalence of anti-HAV antibodies in the Turkish

Republic of Northern Cyprus by age group. B Anti-HAV
positive; [ Anti-HAV negative.

and 12%, respectively). For age groups 16 years and
over, HAV seroprevalence gradually increased with age,
rising to 30.4% in the 16 to 20 years of age group and
to 52.5% in the 21 to 30 years of age group (Table). In
addition to age, other variables significantly associated
with HAV seroprevalence included low family income,
family size, waste water sewage, and parental level of
education. Seroprevalence was considerably higher in
subjects with monthly family income <500 Euro than in
those with monthly family income >501 Euro. Anti-HAV
prevalence was also higher in large families with five and
more members (35.5%) than in small families with four
or fewer members (18.7%). The education level of
parents was significantly correlated with HAV
seroprevalence, with 4% prevalence in children with
parents with a university education versus 12.9% in
those with less education.

Anti-HAV prevalence was similar in different regions
of Northern Cyprus (Table). There was no difference in
seroprevalence rate between rural and urban areas. No
significant association was found between seroprevalence
and gender.

Discussion

To our knowledge, this is the first study in which the
prevalence of anti-HAV was assessed in the Turkish
Republic of Northern Cyprus. This study, which was
conducted using the 30 cluster sampling method in all
parts of Northern Cyprus, including both rural and urban
areas, provides a representative data for the Turkish
Republic of Northern Cyprus.

In our study, HAV seroprevalence in the Turkish
population under the age of 30 in Northern Cyprus was
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found as 23.9%. Because no participants reported active
or passive immunization against HAV, we may assume
that the seroprevalence mainly reflects prior exposure to
HAV. Anti-HAV prevalence in Northern Cyprus is
markedly lower than that reported from Turkey (14-16).
In a recent seroprevalence study, HAV seroprevalence
was found as 71.3% in the sera of 4462 subjects under
the age of 30 in Turkey (10). According to the study
results reported by Kanra et al. (10), HAV seroprevalence
in children aged 10 years was 50% in Turkey, whereas
the seroprevalence in the same age group of children was
found as only 9.4% in Northern Cyprus.

Anti-HAV seroprevalence rates may generally vary by
ethnic origin, socioeconomic status, urbanization level,
and general hygiene conditions (17-20). When subjects
were considered according to their area of residence,
seropositivity rates were comparable in rural and urban
areas in Northern Cyprus. The main reason for this is that
general hygiene conditions such as toilet facilities and
clean water supplies are similar among rural and urban
areas of Northern Cyprus. However, HAV seroprevalence
in the Turkish Republic of Northern Cyprus is still higher
than seroprevalences reported in the Larnaca area of
Southern Cyprus, where HAV seroprevalence was 1.6%
in the Greek population in the age group of 6 to 18 years
(11). This can be explained by the high level of
socioeconomic and health conditions in the Greek
population in Cyprus. In fact, as reported previously, our
study shows clearly that indicators of low socioeconomic
status (i.e. low family income, crowding, absence of
waste water sewage, and lower education level of
parents) were significantly associated with higher anti-
HAV prevalence (7,19-23).

Several studies in the literature have reported that
HAV seroprevalence rates were similar in females and
males (14,16,17,23-26). However, some studies have
reported a slightly higher HAV prevalence rate in females
(10,21,27). In the present study, HAV prevalence in
females was slightly higher than in males, but the
difference was not statistically significant.

The results of our study show that Northern Cyprus is
an intermediate endemicity area for HAV infection.
Exposure to HAV occurs generally in young adults or
those older. Improvements in sanitary conditions and
hygiene standards will reduce childhood exposure and
hence increase the proportion of susceptible adolescents
and young adults, in whom symptomatic disease is more
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Table. Seroprevalence of anti-HAV by sociodemographic variables in the Turkish Republic of Northern Cyprus (n=641).

Number Seroprevalence (%) QOdds ratio (95% CI)
Age
1-5 123 114 Reference
6-10 126 09.4 0.82 (0.35-1.88)
11-15 132 12.0 1.06 (0.49-2.24)
16-20 125 30.4 3.40 (1.71-6.74)
21-30 135 52.5 8.57 (4.50-16.34)
Gender
Male 304 20.7 Reference
Female 337 26.7 1.39 (0.96-2.01)
Region of residence
Lefkosa 169 21.4 Reference
Girne 136 25.2 1.22 (0.59-2.51)
Magosa 134 32.8 1.51 (0.72-3.17)
Guzelyurt 120 20.1 1.89 (0.86-3.54)
Iskele 82 18.2 1.14 (0.53-2.41)
Location
Rural 273 22.6 Reference
Urban 368 26.1 1.21 (0.84-1.76)
Family size
<4 444 18.7 Reference
>4 197 35.5 2.39 (1.64-3.49)
Family income (monthly)
> 501 Euro 578 18.9 Reference
< 500 Euro 63 69.8 16.21 (8.06-32.62)
Water consumption
Tap 428 z22.1 Reference
Well 213 25.0 1.38 (0.73-2.61)
Waste water sewage
Yes 605 22.5 Reference
No 36 47.2 3.09 (1.56-6.10)
Parental* education (n=381)
University 99 4.0 Reference
Less 282 12.9 3.51 (1.22-10.10)
Cl: confidence interval, For children aged < 16 years.
prevalent (28). Consequently, the potential risk of HAV Acknowledgements

outbreaks in Northern Cyprus exists. The differences in
HAV seroprevalence between the lower and higher
socioeconomic groups may also increase the potential for
outbreaks. Therefore, in addition to improved living
conditions, large-scale childhood HAV vaccination as
recommended by the WHO (3) in areas of intermediate
endemicity seems to be logical in the Turkish Republic of
Northern Cyprus.
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