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Seroprevalence of Hepatitis A in Children Followed-up with
the Diagnosis of Chronic Hepatitis B Infection

Kronik Hepatit B Enfeksiyonu Nedeniyle Takip Edilen Cocuklarda Hepatit A
Seroprevalansi
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ABSTRACT

Objectives: To investigate the seroprevalence of hepatitis A virus
(HAV) infection in children with chronic hepatitis B virus (HBV)
infection and to immunize patients who did not have anti-HAV
immunoglobulin (Ig) G level in protective titer.

Materials and Methods: A retrospective analysis was made in
79 children with chronic HBV infection between January 2017 and
December 2018.

Results: Of the patients with a mean age of 11.5+4.6 years
(1-18 vyears), 64.6% were boys and 35.4% were girls (male/
female=51/28). Anti-HAV (Ilg) G was positive in 72.2% (n=57)
of the cases. According to gender, the rate of sero-positivity was
found to be 72.5% (n=37) in boys and 71.4% (n=20) in girls. HAV
immunization was determined at the lowest rate (8.1%) in the 14-18
years age group. Although 3 patients vaccinated against HAV were
anti HAV-IgG negative, and 39 patients who were not vaccinated
were anti-HAV IgG positive.

Conclusion: The seroprevalence of HAV should also be evaluated
in children with chronic HBV infection. Morbidity and mortality due
to HAV infection can be prevented by vaccinating non-immune
patients.
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Amag: Kronik hepatit B virlis (HBV) enfeksiyonu olan cocuklardaki
hepatit A virlis (HAV) enfeksiyonu seroprevalansinin arastirimasi
ve koruyucu titrede anti-HAV immUiinoglobulin (Ig) G diizeyine sahip
olmayan hastalar bagisiklama amaclanmistir.

Gereg ve Yontemler: Ocak 2017 ile Aralik 2018 tarihleri arasinda
kronik HBV enfeksiyonu tanisi ile izlenen 79 cocuk hastanin tibbi
kayitlar geriye donlk olarak incelendi.

Bulgular: Yas ortalamasi 11,5+4,6 yil (1-18 vyil) olan hastalarin
%64,6'sl erkek, %35,4'U kiz idi (Erkek/Kadin=51/28). Olgularin
%72,2'sinde (n=57) anti-HAV immUnoglobulin (Ig) G pozitif bulundu.
Cinsiyete gore, sero-pozitiflik oraninin erkeklerde %72,5 (n=37),
kizlarda ise %71,4 (n=20) oranlarinda oldugu belirlenmistir. On
dort-18 yas grubu olgularda HAV bagisiklamasinin en disik oranda
(%8,1) oldugu tespit edilmistir. HAV'ye karsi asilanmis 3 hastada anti
HAV-IgG negatif olmasina karsin, asilanmamis 39 hastada anti-HAV
lgG pozitif bulundu.

Sonug: Kronik HBV enfeksiyonu olan cocuklarda HAV
seroprevalansinin da degerlendirilmesi gerekir. Bagisik olmayan
hastalarin asilanmasi ile HAV enfeksiyonuna bagli morbidite ve
mortalite 6nlenebilir.

Anahtar Kelimeler: Kronik hepatit B enfeksiyonu, hepatit A virls,
sUper enfeksiyon, seroprevalans, cocuk
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Introduction

Although hepatitis A virus (HAV) infection is widespread
throughout the world, in developing countries in particular it
continues to be a signifcant public health problem (1). HAV leads
to different clinical tables ranging from asymptomatic infection
to fulminant hepatitis (2). HAV infection may not always show a
classic course and acute liver failure may be seen in approximately
1% of cases. Acute liver failure is seen more often when there is
an underlying liver disease or chronic hepatitis B infection (3).

Chronic hepatitis B virus (HBV) infection in children can be
confused with acute viral hepatitis associated with HAV super
infection. Compared with healthy children, HAV super-infection in
patients with chronic HBV infection can lead to higher morbidity
and mortality (4). Fulminant liver failure may be seen more often in
these cases (b). Therefore, children followed up with a diagnosis of
chronic HBV infection should be evaluated in respect of immunity
to HAV infection and children who are not immune should be
vaccinated (6).

The aim of this study was to investigate the seroprevalence of
HAV in children being followed up with a diagnosis of chronic HBV
infection and to immunise patients who did not have an anti-HAV
immunoglobulin (Ig)G level at a protective titer. It was also planned
to screen family members of cases with chronic HBV infection and
vaccinate those who were not immune to HBV.

Materials and Methods

Approval for this retrospective cohort study was granted
by the Non-Interventional Research Ethics Committee of Firat
University (approval number:13/14, date:19.07.2018). A retrospective
examination was made of the medical records of 79 paediatric
patients who were followed up with a diagnosis of chronic
HBV infection in the Paediatric Gastroenterology Department of
Sanliurfa Training and Research Hospital between January 2017
and December 2018. The clinical and laboratory data obtained
were recorded on forms prepared for the study. The patients were
separated into 3 age groups as 1-6 years old, 7-13 years old, and
14-18 years old.

Statistical Analysis

Data obtained in the study were analysed statistically using
IBM-SPSS vn. 22 software. Variables were stated as mean +
standard deviation values, or number and percentage (%). The chi-
square test was used in analyses. A value of p<0.05 was accepted
as statistically significant.

Results

The cases included in the study all had hepatitis B surface
antigen (HBsAg) positivity for longer than 6 months. The whole

patient group of 79 children comprised 51 (64.6%) boys and 28
(35.4%) girls with a mean age of 11.5+4.6 years (range, 1-18
years). Of these cases, 16 (20.3%) were in the 1-6 years age
group, 26 (32.9%) were in the 7-13 years age group and 37 (46.8%)
were in the 14-18 years age group. The median HBsAg level was
determined as 1022 IU/mL (Table 1).

Table 1. Distribution of the cases by age and gender
| n (%)

Gender

Female 28 (35.4)

Male 51 (64.6)

Age

1-6 years 16 (20.3)

7-13 years 26 (32.9)

14-18 years 37 (46.8)

Anti-HAV IgG positivity was determined in 72.2% (n=57) of all
the cases. According to gender, the anti-HAV IgG seroprevalence
was found to be 72.5% (n=37) in boys and 71.4% (n=20) in girls.
The hepatitis A immune status of the cases according to age
is shown in Table 2. As the 1-6 years age group coincided with
the introduction of the hepatitis A routine vaccination program
in October 2012, 15 (93.8%) of the 16 cases in that group had
been vaccinated. The 39 (49.33%) patients not vaccinated against
HAV were thought to have had subclinical or asymptomatic HAV
infection.

When comorbidities were examined, 2 (2.5%) cases with
chronic HBV infection were found to have hepatoblastoma (these
patients had undergone liver transplantation), 1 (1.3%) of which
had cerebral palsy, and the other 1 (1.3%) had thalassemia major.
Anti-HAV IgG positivity was determined in both of these patients.
Lamivudine was being used by 4 patients because of chronic HBV
infection, tenofovir by 2 patients and adefovir by one patient. Three
of these patients were determined with anti-HAV IgG positivity.
The 4 cases without immunity to HAV infection were administered
Hepatitis A vaccination.

Discussion

As a result of improved socio-economic and hygiene conditions
in Turkey in recent years and the inclusion of hepatitis A vaccination
into the routine vaccination program, acute viral HAV infection has
significantly decreased. Consequently, HAV infection has shifted to
adolescents and adults (7).

Table 2. Hepatit A seroprevalence according to the age groups

Age group Hepatit A seroprevalence

Not vaccinated (n, %) Vaccinated (n, %) Total (n, %)
1-6 years 1(6.3) 15 (93.8) 16 (20)
7-13 years 23 (88.5) 3(11.5) 26 (33)
14-18 years 34 (91.9) 3(8.1) 37 (47)

x2=46, 472, p=0.0001
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HBV infection continues to be a significant public health
problem throughout the world in general (8). Chronic HBV infection
is seen in approximately 400 million people (5% of the global
population) (9). Hepatitis B vaccination was included in the national
vaccination program in Turkey in 1998. Although a reduction has
been seen in the seroprevalence of chronic HBV infection with
the implementation of HBV vaccinations, this infection is still
encountered in children (10).

HAV infection generally has a mild clinical course but in those
with chronic HBV infection, it may show a worse course (11).
Therefore, children and adolescents with chronic HBV infection
should be evaluated in respect of immunity to HAV infection, and
those without immunity should be vaccinated (9).

The majority of the cases in this study followed up for a
diagnosis of chronic HBV infection were seen to be children or
adolescents in the 14-18 years age group, who were born before
the inclusion of hepatitis B vaccination in the national vaccination
program. This finding can be accepted as a sign of the success of
routine hepatitis B vaccination in Turkey. There has also been seen
to be a significant reduction in chronic HBV infection in children as
a result of increased awareness of HBV infection together with the
implementation of vaccinations (10).

Anti-HAV IgG positivity was determined in 72.2% of the
cases in this study followed up with a diagnosis of chronic HBV
infection. Of the cases determined with anti-HAV IgG positivity, 15
had been included in the national vaccination program and 6 had
been vaccinated for hepatitis A by their family. The 39 cases that
had not been vaccinated were thought to have had subclinical or
asymptomatic HAV infection.

When evaluation was made according to age groups, anti-HAV
IgG positivity was seen most (75%) in the 1-6 years age group.
Of the 4 cases in this age group with anti-HAV IgG negativity, 1
had not been vaccinated, and the other 3 had not formed anti-
HAV IgG positivity at a protective titer despite vacination. In the
7-13 years age group, anti-HAV IgG positivity was determined in
53.8%. Three of the children in this age group had been vaccinated
by their families and the other 11 children were thought to have
had subclinical or asymptomatic HAV infection. In the 14-18 years
age group, 83.8% were determined to have immunity to HAV. In
this age group, 3 children had been vaccinated by their families
and the other 28 children were thought to have had subclinical
or asymptomatic HAV infection. The course of HAV infection in
childhood is generally benign. In more than 70% of cases the
clinical course is asymptomatic, but occasionally it can progress to
liver failure (12). In the current study, anti-HAV IgG positivity was
seen to increase together with age, which was consistent with the
findings of other studies (7).

In a previous study in Turkey, conducted in Ankara, HAV
seroprevalence in patients diagnosed with chronic HBV infection
was reported to be 34 % in the group aged <20 years (13). In another
multicentre study in Turkey, positive hepatitis A seroprevalence was
determined at the level of 73.8% in patients <19 years old who
were followed up for chronic hepatitis B infection (14). A study
in Konya reported hepatitis A seroprevalence as 28% in cases
followed up for chronic HBV infection and aged <20 years (15).
Together with these findings, the higher hepatitis A seroprevalence
in the current study was thought to be due to differences between

regions. It could also be attributed to the fact that our hospital is
located in a region of Sanliurfa which has been recently settled,
has a large number of refugees, a low socio-economic level and
insufficient infrastructure.

Shavakhi et al. (16) determined positive hepatitis A
seroprevalence in 71.4% of Iranan cases aged 10 -20 years who
developed chronic liver disease because of viral or autoimmune
hepatitis and Wilson's disease. In a study in Korea by Kim et
al. (17), positive hepatitis A seroprevalence was determined at
the rate of 22.2% in cases aged <20 years who were followed
up for chronic HBV infection, and it was stated that hepatitis A
seroprevalence increased with age. In another study in Korea,
Lee et al. (18) reported zero positive hepatitis A seroprevalence in
cases aged 11-20 years who were followed up with a diagnosis
of chronic hepatitis B. The seroprevalence of hepatitis A has been
reported at the levels of 9.8% in the 21-30 years age group, 46.3%
in the 31-40 years age group and 94.9% in cases aged >40 years.
Although complications are not seen in the course of HAV infection
in the majority of cases, there are cases that have developed acute
liver failure. Accordingly, children with chronic HBV infection are at
a higher risk than the normal population of developing acute liver
failure associated withh HAV super infection.

Study Limitations
The limitations of our study were its retrospective nature and
short study period.

Conclusion

Children diagnosed with chronic hepatitis B should be evaluated
in respect of immunity to HAV infection. With vaccinations of those
without immunity, the morbidity and mortality associated with
HAV super infection, which can be seen in these patients, can be
prevented. In respect of community health, the family members of
patients diagnosed with chronic HBV infection should be evaluated
in respect of HBV infection, and those without immunity should
be vaccinated.
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