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ABSTRACT

ÖZ

Objectives: Our study aims to determine seroprevalence of
hepatitis A virus (HAV) in our region and to determine the prevalence
change over years and to evaluate the effects of various factors on
prevalence.
Materials and Methods: In our study, HAV diagnostic tests, which
were studied by the ELISA method in the microbiology laboratory
of our hospital for 10 years, were evaluated retrospectively from the
laboratory information system. In the diagnosis of acute hepatitis,
and anti-HAV immunoglobulin M (IgM) antibody was investigated in
the blood, and anti-HAV IgG antibody was investigated for immunity
to hepatitis A.
Results: Seropositivity of anti-HAV IgG was found to be 75.3%, In
comparison, while anti-HAV IgM positivity was found to be 2.7%.
While anti-HAV IgG and anti-HAV IgM positivity were found to be
higher in individuals living outside the city center compared to
individuals living in the city center, no significant difference was
found between the genders.
Conclusion: Virus transmission has decreased in our region in
recent years, and the encounter with the disease has shifted to
advanced ages. This change increases the number of individuals
susceptible to symptomatic infection. Therefore, hygiene and
sanitation conditions should be monitored carefully, infrastructure
should work adequately, and vaccination policies should be
implemented when necessary.
Keywords: HAV seroprevalence, anti-HAV IgG, anti-HAV IgM

Amaç: Bu çalışmada yöremizde hepatit A virüs (HAV)
seroprevalansının belirlenmesi ve yıllar içinde prevalansta oluşan
değişimin tespit edilerek, çeşitli faktörlerin prevalans üzerindeki
etkilerinin değerlendirilmesi amaçlanmıştır.
Gereç ve Yöntemler: Çalışmamızda, 10 yıllık süreçte hastanemiz
mikrobiyoloji laboratuvarında ELİSA yöntemiyle çalışılan HAV
tanı testleri laboratuvar bilgi sisteminden geriye dönük olarak
değerlendirilmiştir. Akut hepatit tanısında kanda anti-HAV
immünoglobulin M (IgM) antikor varlığı incelenirken, hepatit A’ya
karşı geliştirilen bağışıklık için ise kanda anti-HAV IgG antikor varlığı
araştırılmıştır.
Bulgular: Çalışmada anti-HAV IgG seropozitifliği %75,3 oranında
bulunurken, anti-HAV IgM pozitifliği %2,7 oranında bulunmuştur.
Anti-HAV IgG ve anti-HAV IgM pozitiflikleri şehir merkezi dışında
yaşayan bireylerde, şehir merkezinde yaşayan bireylere göre yüksek
bulunurken, cinsiyetler arasında anlamlı bir farklılık saptanmamıştır.
Sonuç: Yöremizde son yıllarda virüs bulaşı azalmış ve hastalıkla
karşılaşma ileri yaşlara kaymıştır. Bu değişim semptomatik
enfeksiyona yatkın duyarlı birey sayısını artırmaktadır. Bu nedenle
hijyen ve sanitasyon koşulları dikkatli takip edilmeli, altyapı düzgün
çalışmalı, gerekli durumlarda aşılama politikaları uygulanmalıdır.
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Introduction
Hepatitis is an inflammatory disease of the liver characterized
by hepatocellular injury (1). The primary etiology of acute hepatitis
is viral. Despite all advances, viral hepatitis is still a significant
cause of mortality and morbidity worldwide (2). Hepatitis A Virus
(HAV) is a non-enveloped-RNA virus in the Picornaviridae family
and is the most common cause of acute hepatitis worldwide. The
disease has different forms, ranging from asymptomatic hepatitis
to fulminant hepatitis, with no chronicity (3).
Fecal excretion in HAV infections is the primary source of the
virus. HAV, primarily transmitted by the fecal-oral route, has different
pathways (4). Accurate determination of the prevalence of hepatitis
A infections becomes difficult due to the excess of asymptomatic
patients and inadequate hospital discharge reports (5). In the
definite and specific diagnosis of acute hepatitis A, the detection
of immunoglobulin M (IgM) antibodies developing against HAV is
used. Anti-HAV IgG, which has protective and virus-neutralizing
properties, is positive within a few weeks of infection and may
remain positive for decades as an indicator of immunity (6).
The epidemiology of HAV varies greatly geographically.
Hygiene conditions, access to clean water resources, and other
socioeconomic conditions are the leading causes of geographical
differences in the prevalence of HAV infection. Even if the
improvement in these primary conditions reduces the incidence
of HAV, especially in developed countries, infection in developing
countries still has a high incidence. Routine vaccination programs
in countries also affect the epidemiology of HAV (7). In general,
improvement in hygiene and sanitation conditions leads to a
decrease in the number of cases, while seropositivity seems to
shift to advanced ages (8).
In terms of HAV infection, our country is in the middle
endemicity region and our country may have different rates in terms
of seroprevalence in its regions and with other countries (6). To
determine the preventive measures related to hepatitis A, a disease
affecting large masses of the population, causing mortality as well
as high morbidity, it is very essential to determine the prevalence
of the disease in that society and monitor the prevalence change
over the years (9). Our study aimed to determine seroprevalence
of HAV in Sivas province, change in prevalence over the years, and
evaluate the effects of factors on prevalence.

Materials and Methods
Our study was conducted at Sivas Cumhuriyet University
Faculty of Medicine Hospital, a tertiary level education and
research hospital with 1150 beds and 1544 polyclinics/day-patient
capacity. In our study, the serology test results obtained from the
samples sent from various departments to our laboratory between
2008-2017 were investigated retrospectively from the laboratory
information system.
In these serology tests, the presence of anti-HAV IgM antibody
in the blood was investigated in the diagnosis of acute hepatitis
and the presence of anti-HAV IgG antibody in the blood was
investigated for immunity to hepatitis A.
In order to detect anti-HAV antibodies in the serum within
2 hours at the latest, 3-5 mL blood samples taken from the
EDTA tubes were separated into their sera by centrifugation in

the laboratory. They were qualitatively analyzed according to the
manufacturer’s procedure using Chemiluminescent Microparticle
Enzyme Immunological Test method with Architect i2000SR
(Abbott Diagnostics, Illinois, USA) and Architect test kits (Abbott,
Wiesbaden, Germany). Lipemic and hemolysed sera were not
analyzed. Repeated results of the same patients for serology test
parameters (IgG and IgM) were not used in the study.
Statistical Analysis
The data obtained in our study were entered into SPSS (version
22.0), and the data was evaluated by using the chi-square test in
2x2 schemes. The Fisher’s exact chi-square test was used when
the hypothesis was not fulfilled, and the chi-square test was used
in the multi-chamber schemes. The level of error was taken as
p<0.05.

Results
In this study, 21,578 anti-HAV test results of patients who
applied to the outpatient clinics and clinics of Sivas Cumhuriyet
University Application and Research Hospital between 2008 and
2017. The 21,578 anti-HAV test results from blood samples sent
to the microbiology laboratory on suspicion of hepatitis and tested
with the ELISA method were retrospectively examined in the
patient records of the laboratory. The anti-HAV IgG test parameter
was evaluated in 10,550 of these test results, and the anti-HAV IgM
parameter was evaluated in terms of positivity and negativity in the
remaining 11,028 test results. Anti-HAV IgG positivity was found to
be 75.3% in all patients, and anti HAV IgM positivity was 2.7% in
all patients (Table 1).
When HAV IgG and HAV IgM test results were evaluated in
terms of gender, there was no statistically significant difference
between the genders in terms of seropositivity (p>0.05) (Table 2).
In our study, relatively low positivity rates were observed
between 0-10 years, 11-20 years, and 21-30 years and seropositivity
rates increased in older age groups. As a result, there is a difference
between 0-10 years, 11-20 years, 21-30 years, and other age
groups in terms of positivity rate. When anti-HAV IgG and anti
HAV IgM positivity were evaluated according to age groups, the
differences were significant (p<0.05) (Table 3).
When anti-HAV IgG positivity was compared by the years, the
difference was significant (p<0.005). The lowest positivity rate was
found in 2009 and 2010, and as the year increased, the positivity
rate increased. The highest positive rate was observed in 2016
and 2017. When the anti-HAV IgM positivity rates were compared
Table 1. Distribution of HAV diagnostic tests between 2008-2017
Test parameter

Anti-HAV IgG
Anti-HAV IgM
Total

Result

Total

Positive

Negative

n

7,940

2,610

10,550

%

75.3

24.7

100

n

301

10,727

11,028

%

2.7

97.3

100

n

-

-

21,578

%

-

-

100

HAV: Hepatitis A virüs, Ig: Immunoglobulin
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by years, the difference was also significant (p<0.05). The highest
positivity rates were observed in 2008, 2009, and 2011, while the
positivity rate gradually decreased in the following years (Table 4).
When the anti-HAV IgG positivity of 9,212 patients, whose
address information can be reached, were examined by location
and when the anti-HAV IgM positivity of 9,665 patients was
examined, it was seen that the positivity rates of those living
outside the city center were higher than those living in the city
center (Table 5).

Discussion
HAV infection is a common type of infectious hepatitis that
is common all over the world, especially in developing countries.
HAV, which is spread via fecal-oral transmission, infects millions
Table 2. Comparison of anti-HAV IgM and anti-HAV IgG test positivity
between 2008 and 2017 by gender (%)
Test parameter

Gender

Total

Female

Male

Anti-HAV IgG

75.9

74.6

75.3

Anti-HAV IgM

2.6

2.8

2.7

of people worldwide every year. Crowded living conditions, low
income, and education, living in rural areas and slums, access to
clean water are independent risk factors. Despite its low mortality,
HAV infection is still a substantial public health problem as it causes
outbreaks and loss of labor (8,10).
Seroepidemiological data are of great importance to prevent
common hepatitis A infections by developing effective prevention
and vaccination strategies (11). Hepatitis A seroprevalence varies
according to age groups, country, region, and hygiene/sanitation
conditions. Therefore, it is more critical to monitor age-specific
prevalence and change in prevalence over the years rather than the
average prevalence (12).
Although Turkey may be considered as one of the moderate
endemicity countries in terms of HAV infection, endemicity in
their geographic area, age, and socioeconomic status may vary
according to (10). In our study, the anti-HAV IgG positivity rate was
Table 4. Comparison of anti-HAV IgG and anti-HAV IgM test positivity
between years 2008-2017 (%) (IgG n=10550, IgM n=11028)
Year

HAV: Hepatitis A virüs, Ig: Immunoglobulin

2008

Table 3. Comparison of anti-HAV IgG and anti-HAV IgM test positivity
between 2008-2017 by age groups (%) (IgG n=10550, IgM n=11028)

2009

Age group

2010

0-10 age
11-20 age
21-30 age
31-40 age
41-50 age
51-60 age
61-70 age
71-80 age
81-90 age
91-100 age
Total

Test parameter
IgG

IgM

n

668

108

%

36.5

4.9

n

578

93

%

46.5

6.8

n

1,269

50

%

64.7

3.1

n

1,109

13

%

94.4

1.1

n

1,135

9

%

99

0.8

n

1,205

9

%

99.8

0.7

n

1,046

7

%

99.2

0.6

n

708

11

%

99.9

1.3

n

213

1

%

98.6

0.3

n

9

0

%

100

0

n

7,940

%

75.3

HAV: Hepatitis A virüs, Ig: Immunoglobulin

2011
2012
2013
2014
2015
2016
2017
Total

Test parameter
IgG

IgM

n

896

90

%

73.1

9.7

n

867

55

%

70.8

4.5

n

809

36

%

69.8

3.1

n

840

72

%

74.1

6.2

n

594

21

%

78.6

3

n

384

9

%

72.7

1.5

n

504

2

%

74.7

0.2

n

550

3

%

77

0.3

n

714

4

%

78.5

0.3

n

1,782

9

%

80.2

0.4

n

7,940

301

%

75.3

2.7

HAV: Hepatitis A virüs, Ig: Immunoglobulin

Table 5. Comparison of anti-HAV IgG and anti-HAV IgM test positivity
between 2008-2017 by location
Region

IgG Total patient/positive (%)

IgM Total patient/positive
(%)

301

Center

5,981/4,389

73.4

5,992/144

2.4

2.7

Rural

3,231/2,577

79.8

3,673/140

3.8

HAV: Hepatitis A virüs, Ig: Immunoglobulin
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found to be 75.3%, and anti-HAV IgM positivity was 2.7% for all
patients undergoing the HAV IgG test between 2008-2017. Our
results are consistent with other studies in the literature. Several
studies in the Central Anatolia region have reported anti-HAV IgG
antibodies between 77% and 81% (13,14). Seropositivity was
found to be 69.7% in Afyonkarahisar and 78.8% in Çanakkale
(15,16). In a study conducted in Rize from the Black Sea region,
seropositivity was 75% (17). In a study conducted in Batman,
southeast of the country, IgG antibody positivity was 93.9% (18).
In a retrospective screening performed in Malatya, anti-HAV IgG
seropositivity was found to be 74.4% (19). In Hatay, in the south
of the country, seropositivity for the IgG antibody was 81.1% in
2007 (20). In some studies, it has been reported that the rate of
seropositivity tends to decrease in our country (13). There was
a significant decrease in the seroprevalence of HAV in Adana
between 1998 and 2009 (21). In the general population study
conducted by Poyraz et al. (22), in our province, anti-HAV IgG
seropositivity was found to be 91% for all patients. When the study
of Poyraz et al. (22), in our city was compared with our study, the
significant decrease in anti-HAV IgG seropositivity appears to be
an indicator of decreased virus circulation due to improvement in
hygiene and sanitation conditions and socioeconomic conditions.
In a retrospective study in Malatya, anti-HAV IgM positivity was
reported to be 1.3% (19). In a study conducted in Konya, anti-HAV
IgM positivity was 2.89%, whereas, in a study involving children
and adults in Kırşehir, anti-HAV IgM positivity was 0.5% (14,23).
Similar rates have been reported in other studies reported from our
country (17,24,25). Rates ranging between 0.3 and up to 40% have
been reported for anti-HAV IgM positivity from different geographic
regions of the world (26,27,28,29).
When anti-HAV IgG seropositivity was compared during the
10 years, the lowest rate was found in 2009 and 2010, and the
highest rate was seen in 2016 and 2017. In our study, we obtained
a low seropositivity rate in 2009 and 2010. We think that this low
rate will be due to two reasons: the high rate of asymptomatic
hepatitis A infection especially before the age of 6 and the inability
to detect outbreaks from the asymptomatic transmission chain
created by children who are prone to infection in crowded places
such as nursery, kindergarten, and school. It was determined
that seropositivity increased continuously in 2017 and reached
its highest rate in 2017. This continuous rising in seropositivity
is thought to be due to increase in individuals applying hospital
because of symptomatic disease, the contribution of viral contact
to adolescents and young adults from the early childhood due
to the improvement in hygiene and sanitation conditions, and
the contribution of hepatitis A vaccine, which has been added to
routine vaccine program as of 2012.
In our study, when the anti-HAV IgM positivity was compared
by years, the difference was found to be significant (p<0.05). While
the highest positivity was observed in 2008, 2009, and 2011 and
the positivity rate decreased as the years increased, anti-HAV IgM
positivity decreased sharply as of 2012 and reached its lowest rate
for 2014. This situation is thought to be related to the increase in
the number of seropositive children due to inclusion of hepatitis A
vaccine in the routine vaccination program as of September 2012,
improvement in access to clean water and sanitation, and decrease
in the number of family members as a result of improvement in
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socioeconomic conditions over the years. Studies in Israel and the
United States report that vaccination of young children significantly
reduces the incidence of HAV in all age groups (30,31).
In our study, when we examined the distribution of anti-HAV
IgG seroprevalence according to age groups, 36.5% to 100% were
determined according to age groups within the range between 0
and 100 years of age (Table 3). In a study conducted in Diyarbakır,
anti-HAV IgG seropositivity was found to be higher compared to
our study results in terms of age groups (25). In a previous study
conducted in Ankara, seropositivity was found 33.9% between
0-19 years of age and over 90% in all age groups over 30 years of
age (13). In a study conducted in İstanbul, it was determined that
while seropositivity in the 0-10 age group was 21%, it was 19%
in the 11-20 age group. It was also reported in the same study
that seropositivity was balanced in both groups in the 21-30 age
group (50%) and it reached up to 81% after 30 years of age (32).
Seropositivity, which was 55% in the 20-29 age group in İzmir, was
reported to be over 90% after 40 years of age (33). In a previous
study was conducted in the Çanakkale province, HAV seropositivity
was found to be 61.4% for 17-21 years, while 96.3% over 52 years
(16). In our study, while the lowest seropositivity was seen in 0-10,
11-20, 21-30 age groups, respectively, it increased to more than
90% in the 31-40 and later age groups and increased to 100%.
In the previous study in our province, seropositivity was above
90% at age 11 and after (22). While in our study, seropositivity
was above 90% at age 31 and after. This difference indicates that
the initial age of contracting HAV has shifted to older ages due to
the improvement in the conditions of hygiene and sanitation, and
socioeconomic level.
When the relationship between age groups and anti-HAV IgM
positivity was examined in our study, the highest positivity rate was
seen in 0-10, 11-20, 21-30 age groups in terms of age groups. At
age 31 and over, the positivity rate decreases with age (p<0.05).
In our study, although the rate of acute HAV decreased gradually
in the age groups, the high positivity rate in the 10-20 age group
can be attributed to the contribution of viral contact to adolescents
and young adults from early childhood due to the improvement
in hygiene and sanitation conditions. Also, the hepatitis A vaccine
given since 2012 is thought to have caused a lower anti-HAV IgM
positivity rate in the 0-10 age group compared to the 11-20 age
group.
In the previous study conducted in our city, anti-HAV IgM
positivity rates for the age groups 3-10 and 11-20 years were found
to be 7.2% and 0.8%, respectively, and 0% for subsequent age
groups (22). When we compare this study with our study, it is seen
that IgM positivity was found to be high in the 0-10 age group in
the previous study, whereas in our study, IgM positivity reached the
highest rate in the 11-20 age group. This suggests that the age of
contracting HAV has shifted to advanced ages due to the reasons
mentioned earlier. This change may lead to an increase in the
number of adult individuals susceptible to symptomatic infection
in the future.
In our study, no significant difference was found between the
genders similar to the literature (p>0.05). Worldwide prevalence
studies show that anti-HAV IgG and IgM seropositivity are similar
between genders (26,29,34,35). In the study conducted by Poyraz
et al. (22), in our province, anti-HAV IgG seropositivity was found
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to be 89.1% and 92.7%, and anti-HAV IgM positivity was 1% and
1.4% in males and females, respectively. In a study conducted in
Iğdır with patients aged 0-18 years, the rate of acute hepatitis A
was 19.6% in females and 17.0% in males, and this difference
was not significant (36). Other studies from our country have also
shown that anti-HAV IgG and IgM seropositivity do not show a
significant difference between genders (16,23,25,37).
Anti-HAV IgG and IgM seropositivity were higher in people
living in rural areas for all age groups in our study (p<0.05). In
a study covering the years between 2011 and 2014 in Konya,
anti-HAV IgG seropositivity was found to be significantly higher
in rural patients compared to urban patients, and living in rural
areas was identified as an independent risk factor for anti-HAV
IgG positivity (38). In another study conducted in Konya, anti-HAV
IgM positivity was found to be significantly higher in the periphery
districts compared to the central districts. In this study, anti-HAV
IgM positivity was found to be the lowest in Meram district with
high socioeconomic status (14). In the studies reported from our
country and other parts of the world, seropositivity was found to
be lower in individuals living in city centers (39,40). Seropositivity
was higher in individuals living in rural areas than in individuals
living in the city center. It is thought to be related to poor sanitation
conditions, lack of sewage system low rate of chlorinated drinking
water consumption, and to some socioeconomic conditions such
as crowded families in rural areas.

Conclusion
In the last 20 years, improvement in socioeconomic and
hygiene-sanitation conditions in our country and the world has led
to changes in the epidemiological profile and pattern of hepatitis
A. As is known, even in regions of a country, differences in the
conditions as mentioned above create variations in prevalence.
Therefore, epidemiological studies on the prevalence of HAV in any
area will provide guide the prevention of outbreaks in that area, and
the development of new prevention and vaccination strategies.
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