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ABSTRACT

Objective: Hepatitis Infection with hepatitis A viris virus (HAV) infection is a common public health problem in our country and in the world. The
prevalence of disease Prevalence of this disease, that which can be the a serious reason for morbidity and mortality reason, is closely related
with socio-economic conditions and environmental factors. In this study, we aimed to investigate the seroprevalence of hepatitis A in pediatric
age groups in Bingdl province.

Methods: In this study, we retrospectively evaluated the results of 4211 pediatric patients who requested HAV IgG and HAV IgM tests for
various reasons and were admitted to our hospital between January 2010 and June 2016. Chi-square test was used to determine the statistical
differences between categorical variables.

Results: The mean age of the patient ages in the this study was 8.9+5.8 years (min-max: 0-18 years). Of all patients, 44.5% of the patients were
male and 55.5% were female. The total HAV Ig G seropositivity rate was found to be 58%. When The anti-HAV Ig G seropositivity rates were
analyzed according to age groups, they were found to be 54.2% in patients aged below 2 years, 38.2% in 2-6 years, 49.6% in 7-10 years, and
78.2% in 11-18 years. The total HAV Ig M seropositivity rate was found to be 11.6%. When anti-HAV Ig M seropositivity rates were analyzed
according to months, it was found to be higher in December (17.9%) and November (17.1%) and the least in May (4.6%) and June (5.2%).

Conclusion: It has been determined that the frequency of acute hepatitis A cases increases in December and November and that the
seropositivity of hepatitis A Ig G increases with age after 2 years. In cases under below 2 years of age, the seropositivity of HAV Ig G is high and

the seropositivity that of HAV Ig M is low, which is thought to be related to with vaccination and maternal antibodies.
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INTRODUCTION

Hepatitis A virus (HAV), which is from the Picornaviridae family,
is an envelope-free and single-stranded RNA virus with linear
positive polarity. Its diameter is approximately 27-28 nm. The
most important reservoir of HAV is humankind. The virus is in-
fected through the fecal-oral way from contaminated food and
water. Because it is envelope-free, it is resistant to detergents,
disinfectants, temperatures up to 60°C, and external environ-
ment (1-4).

It is estimated that approximately 1.4 million people are infect-
ed with HAV per year all over the world (5). There are three dif-
ferent endemicity patterns: high, moderate, and low; these are
categorized according to their rates of incidence in the world.
The regions with high endemicity are developing countries
where sanitization and hygienic applications are inadequate.
Approximately 90% children in these regions are infected with
HAV within the first 10 years of age. HAV has low endemicity
in developed regions where sanitization and hygienic applica-
tions are suitable. In Turkey, which is in the moderate endemic
region, HAV seroprevalence exhibits a wide range between
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the eastern and western parts of the country (8%-88%). Age,
regional distribution, and socioeconomic status are attributed
for this difference (6, 7).

HAV infection, which is an important public health problem in
Turkey and in the world, is a disease that has a vaccination and
can be prevented. The hepatitis A vaccine, which was first used
in 1995, was observed to have a serious preventive effect on the
formation and spread of the hepatitis clinic (8). This vaccine—ad-
ministered in two doses at the end of the 18" and 24* months—
entered into the routine vaccination calendar in Turkey in Sep-
tember 2012 (9).

In this study, it was aimed to evaluate the seroprevalence of the
HAV infection according to age groups, genders, and months in
our region.

METHODS

The study consists of patients who were admitted to our hospi-
tal between January 2010 and June 2016. The results of a total
of 19862 cases for whom anti-HAV IgG and anti-HAV IgM were
requested were retrospectively evaluated, and 4211 cases at 18
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years of age and under were included in this study. The included
cases were divided into four groups according to age (<2 years;
2-6 years; 7-10 years; and 11-18 years) and examined. Ethics
committee approval was obtained from the General Secretariat
of Public Hospitals Association in Bingdl (June 10, 2016).

Approximately 10 cc of blood samples from patients was centrif-
ugated and the presence of hepatitis A antibodies in the serum
samples was investigated with the chemiluminescent micropar-
ticle immunoassay (CMIA) test (Roche, Cobas 6000, USA). Sam-
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Figure 1. Distribution of Anti-HAV IgG seropositivity according to age
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Figure 3. Distribution of anti-HAV Ig M seropositivity according to months

ples with values below 1 S/CO were evaluated as negative and
samples with values 21 S/CO were evaluated as positive, which
was in accordance with the manufacturer’s recommendations.

Statistical Analysis

Statistical evaluation of the data obtained in this study was per-
formed using the SPSS version 17.0 package program (Statisti-
cal Package for the Social Sciences Inc.; Chicago, IL, USA). While
continuous data were summarized as mean and standard devia-
tion, categorical data were summarized as number and percent-
age. A chi-square (x?) test was used to assess two categorically
independent groups for intergroup comparisons. The statistical
significance level was set at p<0.05.

RESULTS

In this study, 4211 patients were included. Out of these patients,
44 5% (n=1874) were male and 55.5% (n=2337) were female. The
mean age of the cases included in our study was 8.9+5.8 years
(minimum-maximum: 0-18 years).

The seropositivity of anti-HAV IgG in all the cases was deter-
mined to be 58% (n=2444). When gender distribution out of
the cases with anti-HAV IgG (+) was examined, it was found that
62.1% cases were female (n=1518) and 37.9% (n=926) were male.
In females, the seropositivity of anti-HAV IgG was found to be
statistically significantly higher than that of males (x2 p=0.000).
The distribution of anti-HAV IgG seropositivity according to age
groups and gender is presented in Figure 1.

The incidence of acute hepatitis A infection was observed as
10.5% (n=245) in females and as 13.1% (n=245) in males, and anti-
HAV IgM seropositivity was detected as 11.6% (n=490) in all the
cases. When the seropositivity of anti-HAV IgM was compared
according to gender, it was found to be statistically significantly
higher in the male group than the female group (x? p=0.009).
The distribution of anti-HAV IgM seropositivity according to age
groups and gender is presented in Figure 2.

The distribution of anti-HAV IgM seropositive cases was analyzed
according to months. It was found that the seropositivity rate of
anti-HAV IgM was the highest in December (17.9%, n=73) and
November (17.1%, n=51), and it was the lowest in May (4.6%;
n=15) and June (5.2%; n=19). The distribution of anti-HAV IgM
seropositivity according to months is presented in Figure 3.

DISCUSSION

The seroprevalence of the hepatitis A infection varies in our
country and in the world. Factors such as age, region, and socio-
economic level are among the most important reasons for this
situation (10).

In the literature, it is seen that there are different results in stud-
ies in which gender and HAV IgG seropositivity are evaluated
together. In the study by Iraz et al. (9), it was found that the sero-
positivity of HAV IgG in males was lower, but there was no statis-
tically significant difference between the groups. In the studies
conducted by Kurt et al. (11) and Demirpencge et al. (12), it was
found that the seropositivity rate of HAV IgG was higher in males.
It is believed that this high rate may be attributable to (1) in-



creased contact with the outside environment and (2) consump-
tion of food and beverages prepared under improper conditions.
However, in many studies, there were no significant differences
in the incidence of hepatitis A infections in terms of gender (13,
14). In this study, the seropositivity of HAV IgG was found to be
significantly higher in females than in males (x2 p=0.000).

In the study performed by Cetinkol and Yildirnm (15), it was found
that the seropositivity of anti-HAV IgG in cases who were 0-23
months old was 50% in our country. In another study conducted
by Asci et al. (16), it was found that the seropositivity of anti-HAV
IgG between 0 and 2 years was 57.4%. In another study conduct-
ed by Gulven et al. (17), it was observed that the seropositivity
of anti-HAV 1gG was 57.4% for patients between 0 and 2 years
of age. In this study, results similar to the data in the literature
were obtained. In this age group, the most important cause for
the increase in the hepatitis A IgG seropositivity is thought to be
the effect of maternal protective antibodies. Low seropositivity of
HAV IgM also supports this effect.

Considering the date of this study and the entering of the hepati-
tis A vaccine into the routine vaccination schedule in our country
(September 2012), there are two types of patients: (1) vaccinated
patients and (2) patients who became immune because they had
the disease in the age group of 2-6 years. The increase in so-
cial and environmental interactions of children in this age group
and the completion of the effectiveness of maternal antibodies
were important factors for us to specify this group. In a study
conducted in Ordu before the routine vaccination of hepatitis A
vaccine came into effect, the seropositivity of hepatitis A IgG in
2—6-year-old cases was 29.2% (15). In another study conducted in
our country, it was found that hepatitis A IgG seropositivity was
33.5% in the 2-6-year-old group (17). The seropositivity of hepati-
tis A IgG obtained in this study is 38.2%, which is higher than the
HAV 1gG seropositivity values obtained in the literature.

There are many studies in the literature covering the ages of
7-18 years, but these studies were conducted in different age
groups. As a common result of these studies, the seropositivity
of hepatitis A has been shown to increase with age. In the study
conducted by Erdogan et al. (18) in Edirne, the seroprevalence
values of HAV IgG were determined to be 25, 37.3, and 43.2%
in the age groups of 6-10, 11-14, and 15-19, respectively. In a
study performed by Turker et al. (19) in Ankara, the seropositivity
values of HAV IgG were determined to be 20.9, 29, and 43.9% in
the age groups of 5-9, 10-14, and 15-19, respectively. In a study
conducted by Kaya et al. (20) in Kahramanmaras in 2007, it was
determined that the seropositivity values of HAV IgG in the age
groups of 6-10 and 11-14 were 74.3% and 83.0%, respectively.
Similar to the literature, the seropositivity of HAV IgG was found
to increase with age in this study.

Further, the seropositivity rate of HAV IgM—a marker of acute
hepatitis A—was found to be low in the age group of 0-2 years
in this study. This is due to the reduction in the risk of hepatitis
A infection with the protective effect of maternal IgG antibodies
until two years of age (17, 21). As a result of the increase in social
and environmental interactions during pre-school (2-6 years) and
primary school (7-10 years), it is seen that there is a significant in-
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crease in HAV IgM seropositivity. It is thought that the reason for
the decrease in the HAV IgM positivity rate during adolescence
(11-18 years) is related to the early experience of the disease.
The HAV IgM positivity rate during childhood was examined in a
study conducted by Parlak et al. (22) in Van. The HAV IgM positiv-
ity rate was found to be 9.8% in all the children. There was no sig-
nificant difference between gender and HAV IgM positivity in the
same study (p=0.665). In another study conducted in Igdir, it was
found that the seropositivity of anti-HAV IgM was 18.1% in 0-18
years (23). In other studies where the rate of HAV IgM seropositiv-
ity in childhood was investigated in our country, these rates were
seen to be 15.1% (24) and 12% (25). In this study, it was seen that
the HAV IgM seropositivity value during childhood was similar to
that in the literature. However, HAV IgM seropositivity was found
to be higher in males than in females (x2 p=0.009).

The hepatitis A infection is an important public health problem for
seronegative individuals, particularly in the pediatric age group.
In autumn and winter, the hepatitis A infection is more prevalent,
which can be attributed to rising rainfall. The average incubation
period of HAV, which increases in the summer months in an ap-
propriate environment, is 28 days (5-50 days) (26). In the study
conducted by Parlak et al. (22), it was found that the rates of acute
hepatitis A started to increase in August and reached the highest
level in November and December. Results similar to the data in the
literature were obtained in this study, too. Inadequate drainage of
increasing rainwater and inadequate sewerage and infrastructure
systems are thought to be important reasons for this effect.

CONCLUSION

It was observed that the incidence of acute hepatitis A was high-
er in the male gender in our study, and it increased in December
and November. In addition, hepatitis A IgG seropositivity was
found to increase with age after 2 years. In patients under 2 years
of age, the seropositivity of HAV IgG was high and the seroposi-
tivity of HAV IgM was low, which was thought to be related to
vaccination and the presence of maternal antibodies.
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