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Chronic hepatitis B is a major public health problem in our country. Hepatitis
A vaccination in HBV carriers who did not encounter with Hepatitis A virus is also
significant. We aimed to evaluate the rate of exposure to HAV in HBsAg-positive persons,
and the distribution of seronegative individuals according to age groups. Medical records
of 4793 patients from 14 centers who were positive for hepatitis B surface antigen (HBsAg).
A total 3514 cases (73.3%) were male and 1279 (26.7) were female. The HBsAg positive
patients who were previously tested for HAV IgG at the time of firstly admitted to a center.
HBsAg positive patients who were previously not tested for HAV IgG were tested and these
patients were confirmed serologically for HAV. The distribution of cases according to age
were determined. In this study, 4793 HBsAg-positive patients were evaluated. The ratio of
testing of anti-HAV IgG was very low during the first visit (54.2%). Seronegativity was
highest in the age group under 19 years of age (26.2%) followed by 20-25 age group (15.5%)
and 26-29 age group (12.5%). Testing of HAV serology should not be ignored in especially
HBsAg-positive young adults and seronegative young adults should be vaccinated.
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Hepatitis A virus (HAV) is a non-
enveloped single-stranded RNA virus which
replicates in hepatocytes and interferes with liver
function and led to liver inflammation and acute
hepatitis A infection. Hepatit A virus is acquired
by the fecal-oral route1,2.
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Approximately 1.5 million clinical cases of hepatitis
A occur worldwide per year. The incidence of HAV
in Turkey in 2007 was 11/100 000 and in 2008 was
9.8/100 000 (3). Incidence of this infection is related
to socioeconomic indicators and access to safe
drinking water1. Risk factors for hepatitis A are close
personal contact with an infected person, men who
have sex with men, travel to endemic regions, illicit
drug use, food-borne outbreak, and contact with a
child or employee in a child care center4.

This infectious disease is generally self-
limited and asymptomatic in chilhood. However in
the big majority of  adults, Hepatitis A led to
clinically apparent disease and may progress to
fulminant hepatic failure. Currently, especially in
developing countries  pattern of acute hepatitis A
infection changed with a transition from
asymptomatic childhood infections to a
symptomatic disease and fulminant liver failure in
young people and adults5-7.

Chronic liver disease (CLD) (e.g. chronic
hepatitis B, chronic hepatitis C) and old age are
considered to be among the risk factors for
fulminant liver failure in Hepatitis A patients2.
Hepatitis B infection is an important cause of CLD
in Turkey and a large-scale study investigating
the prevalence of HAV in HBeAg-positive patients
has not been perform in Turkey. For this purpose,
in this study, we aimed to evaluate the rate of
exposure to HAV in HBsAg-positive persons, and
the distribution of age groups in HAV seronegative
individuals. In addition with present multi-centre
study, we aimed to provide the objective data about
the HAV vaccination strategy in HBsAg-positive
patients.

MATERIALS   AND  METHODS

We retrospectively analyzed the medical
records of 4793 patients from 14 centers who were
positive for hepatitis B surface antigen (HBsAg).
A total 3514 cases (73.3%) were male and 1279 (26.7)
were female. A distinction did not perform   in terms
of inactive HBsAg carrier or Chronic hepatitis B
among patients. In this study all patients were
included in the HEP-NET (The Hepatitis
Information Network) patient monitoring program.
The anti-hepatitis C virus antibody (anti-HCV)
positive patients and the patients with liver
cirrhosis or hepatocellular carcinoma were
excluded. The HBsAg-positive patients who were
previously tested for HAV IgG at the time of firstly
admitted to a center were recorded and these
patients were confirmed serologically for HAV. In
the HBsAg- positive patients who were previously
not tested for HAV IgG were tested and
seroprevalence of IgG anti-HAV was investigated.
HAV IgG test results obtained from the study of
patients were recorded in the computer
environment. In this study the distribution of cases
according to age were also determined and
evaluated (Table I). ELISA-based commercial kits
used for serological tests. Ethics committee
approval was obtained for this study.

RESULTS

In this multi-center participated
retrospective study, 4793 HBsAg-positive patients
were evaluated. A questionnaire was completed
for each patient and the patients’ demographic,

Table 1. HAV IgG results of HBsAg-positive
persons and the distribution according to age groups

Age groups HAV IgG positive HAV IgG negative Total

<19 203 (%73.8) 72 (%26.2) 275
20-25 545 (%84.5) 100 (%15.5) 645
26-29 596 (%87.5) 85 (%12.5) 681
30-35 712 (%95.8) 30 (%4.2) 742
36-44 928 (%98.3) 16  (%1.7) 944
45-64 1256 (%99.5) 7 (%0.5) 1263
65 + 243 (%100) 0 (%0) 243
Total 4483 (%93.5) 310 (%6.5) 4793
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aetiological and clinical data were recorded from
the 14 centers including the following different
regions Diyarbak1r, 0stanbul (two centers),
Antalya, Çanakkale, Sakarya, Nev_ehir, Tekirda,
Düzce,Van, Bolu, Isparta, Bingöl, Manisa. The
mean age of male was 38.5 ± 23.9 and  the mean age
of the female was 34.9 ± 2.25. Mean duration of
HBsAg-positivity was 9.1 ± 3.7 months in HBV
carriers. Mean duration of HBsAg-positivity in
patients with chronic HBV was 12.8 ± 7.1 months.
The ratio of testing of anti-HAV IgG during the
first visit was %54.2 and before the first visit was
22.8%. Hepatitis A seronegativity was highest in
the age group under 19 years of age (26.2%)
followed by 20-25 age group (15.5%) and 26-29
age group (12.5%) (Table I).

DISCUSSION

Hepatitis A is one of the major causes of
acute viral hepatitis worldwide. This infectious
disease is generally self-limited and asymptomatic
in chilhood. However in recent years acute
hepatitis A infection pattern changed with a
transition from asymptomatic childhood infections
to a symptomatic disease and fulminant liver failure
in young people and adults5-7. Therefore,
vaccination of hepatitis A in the general population
gained importance, currently.  Previously, Hepatitis
A virus vaccine was not routinely used in our
country. It was known that there were some
individuals who had escaped exposure to Hepatitis
A in community.

According to literature, the development
of hepatitis A infection in patients with chronic
liver disease (e.g. chronic hepatitis B, chronic
hepatitis C) has negative effects on the course of
disease2. As is known, Hepatitis B infection is a
viral cause of chronic liver disease. For this reason,
screening for the Hepatitis A virus and prevention
of hepatitis A super-infection in HBsAg-positive
patients,  has a great importance. Hepatitis A virus
is a single serotype of the disease, and IgG
antibodies remain positive for life. Due to screening
of anti-HAV IgG is a commonly used  and reliable
method, we used this method in current study.

World Health Organization (WHO) was
characterized areas of the world as having high,
intermediate and low endemicity for hepatitis A.
Less developed countries (Africa, Asia and Central

and South America) with poor sanitary and
hygienic conditions, is highly endemic for HAV
infection.  In this regions most of the persons
become infected in early childhood and HAV
infection is often asymptomatic1.  However
particularly in developing countries and some
developed countries, sanitary and hygienic
conditions can vary according to the regions and
some of the children can avoid infection. The peak
rates of infection commonly occur in later
childhood or adolescence and wide epidemics may
occured in these regions1,8,9. In developed countries
(such as North America, Western Europe, Australia
and Japan) that sanitation and hygienic conditions
are generally good, infection rates in children are
generally low. Reported diseases and peak rates of
infection can be observed among adolescents and
young adults in these areas10,11. Turkey is a
developing country and an intermediate endemic
area for Hepatitis A. In some provinces of our
country the epidemiological pattern of HAV
infection has been changed and disease severity
has been gradually increased due to an improved
socioeconomic status, more sanitary conditions
and better hygiene practice. In Turkey, in various
studies, the rate of HAV infection among children
was found to be 35-80% 12-20. In other words, we
can say that 20%-65% of adults are susceptible to
HAV infection in Turkey. In a multi-centre Turkey
study among children and adolescents 44.65%
(623/1395) was HAV IgG pozitif. According to
Turkey study, 23.4% of 15-17 age group has not
been exposed to Hepatitis A, previously21. These
studies demonstrated that individuals who have
not yet met with Hepatitis A in our country should
not be ignored.

The studies have showed that the clinical
course of HAV infection is more severe in patients
with Hepatitis B22,23. Prevalence of hepatitis B was
reported as 6 % in a multi-center Turkey study and
this rate may exceed 20 percent in some areas24.
Therefore Hepatitis B is a significant public health
problem for our country. In an outbreak of HAV
infection, mortality of HBsAg positive patients was
found to be significantly higher than HBsAg
negative patients25. A United States study also
showed that HAV associated deaths revealed a
higher rate of fatality in HBV carriers than in
patients without HBV26. For this reasons,
investigation of HAV seopositivity in HBsAg



J PURE APPL MICROBIO, 8(4), AUGUST 2014.

3066 CELEN et al.:  EVALUATION OF EXPOSURE TO HEPATITIS A VIRUS

positive patient have important roles for providing
the objective data about the HAV vaccination
strategy and preventing of Hepatitis A infection in
HBsAg positive patients.

In literature there were a few studies
evaluating the HAV seropositivity in HBsAg
positive patients. Among three Koraen studies, in
first 986 patients study the overall seroprevalence
of IgG anti-HAV in patients with chronic viral liver
disease was found to be 86.61%. The anti-HAV
seroprevalence was 6.67%, 50.86%, 92.29%, 97.77%
and 100% in patients in their 20s, 30s, 40s, 50s and
60s, respectively22. In second study the
seroprevalences of IgG anti-HAV were investigated
among 419 Hepatitis B patients and 23.1% of
patient was between 26 and 30 years old, 64% was
31-35 years old, 85.0% was 36 and 40 years old27.
In third study the patients were categorized by
decade of age (teens, 20s, 30s, 40s, 50s, >60) and
the overall seroprevalence of anti-HAV was 87.8%.
The seroprevalence in each age group was 22.2,
26.1, 72.2, 97.4, 100 and 98.8%, respectively,
showing marked increase in those over 40 years of
age28.

A multi-centre study with 2830 patient was
performed in Italy29. Antibody to HAV was detected
in 53.5% of the patients; Both in central and
southern Italy the prevalence of anti-HAV positive
patients increased with increasing age from 43.3
and 44.7%, respectively, in the 0-30-year-old
patients to 80.1 and 68.3%, respectively, in those
aged over 60 years. The overall prevalence was
much lower in northern Italy, as were the variations
from one age group to another, from 28.4% in the
0-30-year-old patients to 38% in those aged over
60 years29.

Our study of 4793 patient is the only large-
scale study that investigates HAV seropositivity
in HBsAg-positive cases and evaluates the
distribution patients according to the age groups.
Seronegativity was highest in the age group under
19 years of age (26.2%) followed by 20-25 age group
(15.5%) and 26-29 age group (12.5%). The results
of current study were consistent with other studies.
Our data indicated that the big majority of HBsAg
positivite-patients and who are above 45 years of
age have already been exposed to HAV infection,
and have naturally acquired immunity against HAV.
We found that exposure to Hepatitis A in patients
<19 years was in substantial rate. In light of these

data, we can say that HBsAg-positive young
adults should be vaccinated for Hepatitis A.

On the other hand, we found that the
testing ratio of anti-HAV IgG in HBsAg-positive
patients was very low at the time of  firstly admitted
a center. We suggested that testing of HAV
serology should not be ignored in especially young
adult age group for early vaccination.

In current study the overall prevalance
of HAV IgG in HBsAg positive patients were 93.5%.
This rate is higher than other studies. However
there was no data related to a high incidence of
HAV in HBsAg-positive individuals. In our study
we did not test anti-HAV IgM positivity in healthy
subjects. Cho et all. found no statistically
significant difference in anti-HAV seroprevalence
between the healthy people and HBsAg positive
patient (86.61% vs 88.13%, respectively) 22. They
suggested that the immune response to HAV
infection is not altered by chronic infection with
HBV22. The reason of  high rates may be the vast
majority of cases have poor living conditions.

Another point which should not be
overlooked was patients with chronic hepatitis or
cirrhosis may lack naturally acquired immunity to
HAV29. In addition the overall seroconversion rate
of IgG in chronic liver disease after recommended
two doses of Hepatitis A vaccine was found to be
86.17% in a study22. Therefore we can say that
vaccination is very important in young inactive
HBsAg carriers.

The relationship between gender and
HAV prevalence in HBsAg-positive individuals
varies by region. Kim et al. observed no difference
in sex of two groups of patients28. Sagnelli et al.
reported that HAV prevalence was higher in
females29. They thought that big majority of
females were housewife in developing countries.
These females with low socio-cultural level have
many social and household contacts and so
probably have more exposure to HAV. Due to
majority of our cases were male, we can not go a
distinction in this regard.

In conclusion, our study showed that
most HBsAg positive patients who are above 45
years of age have already been exposed to HAV.
However exposure to Hepatitis A of patients <19
years was in substantial rate. In addition our study
revealed that testing of HAV serology should not
be ignored in especially young adult age group for
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early Hepatitis A vaccination in our country.
HBsAg-positive young adults should be tested
for HAV during the first admission to a center and
should be vaccinated. With the new regulations in
our country, patients with chronic hepatitis
infection can receive two doses of HAV vaccines
for free. We thought that this implementation will
be beneficial for public health.

REFERENCES

1. Franco E, Meleleo C, Serino L, Sorbara D, Zaratti
L. Hepatitis A: Epidemiology and prevention in
developing countries. World J Hepatol 2012;
27:68–73

2. Lee SH, Kim HS, Park KO, Park JW, Chun SY,
Lim SJ, et al. Prevalence of IgG anti-HAV in
patients with chronic hepatitis B and in the
general healthy population in Korea. Korean J
Hepatol 2010; 16: 362–8.

3. Available at www.saglikbakanligi.gov.tr,
18.03.2011.

4. Brundage SC, Fitzpatrick AN. Hepatitis A. Am
Fam Physician 2006; 15: 2162-8.

5. Alavi Moghaddam M. Hepatitis A Virus: a Major
Global Public Health  Problem, Especially in
Developing Countries. Hepatitis Monthly 2005;
5:145-9.

6. Forbes A, Williams R. Changing epidemiology
and clinical aspects of hepatitis A. Br Med Bull
1990; 46:303-18.

7. Jung YM, Park SJ, Kim JS, Jang J-H, Lee SH,
Kim J-W, et al. Atypical manifestations of
hepatitis A infection: a prospective, multicenter
study in Korea. J Med Virol 2012; 82:1318–26.

8. Cooksley WG. Consensus statement on the role
of hepatitis A vaccination in patients with
chronic liver disease. J Viral Hepat 2000; 7:29–
30.

9. Voctor JC, Surdina TY, Suleimeova SZ, Favorov
MO, Bell BP, Monto AS. The increasing
prominence of household transmission of
hepatitis A in an area undergoing a shift in
endemicity. Epidemiol Infect 2006; 134: 492–7.

10. Naonan OV, Xia G, Vaughan G, Margolis HS.
Diagnosis of hepatitis a virus infection: A
molecular approach. Clin Microbiol Rev 2006;
19: 63–79.

11. Taylor RM, Davern T, Munoz S, Han SH,
Mcguire B, Larson AM, Hynan L, Lee WM,
Fontana RJ. Fulminant hepatitis A virus
infection in the United States: Incidence,
prognosis, and outcomes. Hepatology 2006; 44:
1589–97.

12. Hacimustafaolu M. Routine Immunisation
Schedules in Turkey; Expanded Immunisation
Schedule. Pediatr Inf 2011; 5:244-51.

13. Tekay F. Hepatitis a Frequency in Children of
Between 0–14 Age group who had consulted at
Hakkari Province Hospital. Dicle T1p Derg
2006; 33:245-7.

14. Papatya ED, Olgun T, Ekoco M, et al. 2-15 ya_
aras1 çocuklarda hepatit A seroprevalans1. ̂ i_li
Etfal Hastanesi T1p Bülteni 2004; 38:12-9.

15. ^AH0N Y, AYDIN D. Gaziantep’te ya_ayan
çocuklarda hepatit A virüsü seroprevalans1.
Sendrom Derg 2005; 17:70-2.

16. Ceyhan M, Yoldorom I, Kurt N, et al .
Differences in hepatitis A seroprevalence among
geographical regions in Turkey: a need for
regional vaccination recommendations. Journal
of Viral Hepatitis 2008; 15:69-72.

17. Sidal M, Ünüvar E, Ouz F, C0han C, Önel D,
Badur S. Age-specific seroepidemiology of
hepatitis A, B, and E infections among children
in Istanbul, Turkey. Eur J Epidemiol 2011; 17:
141-4.

18. Arabaci F, Demorlo H. Van’da 6-10 ya_ grubu
çocuklarda hepatit Ave B seroprevalans1.
0nfeksiyon Dergisi (Turkish Journal of Infection)
2010; 19: 457-60.

19. Fitzsimons D, Hendrickx G, Vorsters A, Van
Damme P. Hepatitis A and E: update on
prevention and epidemiology. Vaccine 2010;
28:583-8.

20. Papaevangelou G. Epidemiology of hepatitis A
in Mediterranean countries. Vaccine 1992; 10:
63-6.

21. Tosun S, Ertan P, Kasirga E, Atman Ü. Changes
in seroprevalence of    hepatitis A in children
and adolescents of Manisa area. Pediatrics
International 2004; 46: 669-72.

22. Cho HC, Kim YJ, Choi MS, Lee JH, Koh KC,
Yoo BC, et al. The Seroconversion Rate of
Hepatitis A Virus Vaccination among Patients
with Hepatitis B Virus-Related Chronic Liver
Disease in Korea. Gut Liver 2011; 5:217–20.

23. Advisory Committee on Immunization Practices
(ACIP). Prevention of hepatitis A through active
or passive immunization: recommendations of
the Advisory Committee on Immunization
Practices (ACIP). MMWR Recomm Rep 1999;
48:1-37.

24. Ergunay K, Balaban Y, Cosgun E, Alp A, Somsek
H, Sener B, et al. Epidemiologic trends in HBV
infections at a reference centre in Turkey: an
11-year retrospective analysis. Ann Hepatol
2012; 11:672–8.

25. Van Damme P, Thoelen S, Cramm M, Meheus



J PURE APPL MICROBIO, 8(4), AUGUST 2014.

3068 CELEN et al.:  EVALUATION OF EXPOSURE TO HEPATITIS A VIRUS

A. Safety and immunogenicity of a high-potency
inactivated hepatitis A vaccine. J Travel Med
1996; 3:83-90.

26. Hendrickx G, Van Herck K, Vorsters A, Wiersma
S, Shapiro C, Andrus JK, et al. Has the time
come to control hepatitis A globally? Matching
prevention to the changing epidemiology. J Viral
Hepat 2008; 15: 1–15.

27. Song HJ, Kim TH, Song JH, et al. Emerging need
for vaccination against hepatitis A virus in
patients with chronic liver disease in Korea. J

Korean Med Sci 2007; 22: 218-22.
28. Kim DY, Ahn SH, Lee HW, Kim SU, Kim JK,

Paik YH, et al. Anti-hepatitis A virus
seroprevalence among patients with chronic viral
liver disease in Korea. Eur J Gastroenterol
Hepatol 2007; 19:923–6.

29. Sagnelli E, Stroffolini T, Almasio P, Mele A,
Coppola N, Ferrigno L, et al. Exposure to HAV
infection in patients with chronic liver disease
in Italy, a multicentre study. J Viral Hepat 2006;
13: 67–71.


