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ORIGINAL ARTICLE

Seroprevalence of hepatitis A virus according to age groups in

Northern Anatolia of Turkey

Kuzey Anadolu’da yas gruplarina gére hepatit A virtistintin seroprevalansi
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Background and Aims: Hepatitis A virus is a cause of acute viral hep-
atitis that infects millions of people worldwide each year and maintains
its prominence in both adults and in childhood. The aim of this study
was to determine the hepatitis A seroprevalence in different age groups
in Corum which is the reference center for northern part of central Ana-
tolia and to make recommendations for hepatitis A vaccine according
to age groups. Materials and Methods: This retrospective study was
conducted between January 2017 and January 2020. Patients tested
for anti-hepatitis A virus for any reasons were enrolled from the data
of all patients admitted to our hospital which is the reference center of
the region. Serum samples were analyzed by ELISA. S/CO values of >
1.00 were considered positive for anti-hepatitis A virus immunoglobulin
G and immunoglobulin M, respectively, results below this value were
considered negative. Anti hepatitis A virus immunoglobulin G and an-
ti-hepatitis A virus immunoglobulin M results of patients were analyzed
according to age groups. Results: A total of 18817 anti-hepatitis A
virus immunoglobulin G and immunoglobulin M assays were screened
from the computerized database. 4244 assays were excluded for re-
peated tests from the same patients and inconclusive data. The study
included 4115 patients with anti-hepatitis A virus immunoglobulin M
and 10458 patients with anti-hepatitis A virus immunoglobulin G. Total
anti-hepatitis A virus immunoglobulin G and M positivities were 84.4%
and 0.7%. Anti-hepatitis A virus immunoglobulin G prevalence was —
85.8% and 83%, and anti-hepatitis A virus immunoglobulin M positivity
was — 0.98% and 0.38% in men and women. There was a significant
difference in the prevalence of hepatitis A virus immunoglobulin G and
immunoglobulin M according to age groups in Corum (p < 0.001, p =
0.035). Anti-hepatitis A virus immunoglobulin G seronegativity for 11
- 20 years of age was 28.4% and for 21 - 30 years of age was 24.2%.
Conclusion: This study suggests that 11 - 20 and 21 - 30 years of age
groups may be in the highest risk group for hepatitis A virus infection
with possible complications increasing with age, and this patient group
constitutes the target population for vaccination.

Keywords: Hepatitis A virus infection, HAV, seroprevalence, age
groups.

INTRODUCTION

Hepatitis A virus (HAV) is a non-enveloped, single-stranded
RNA virus belonging to the family Picornaviridae. Its natu-
ral host is human. HAV is a cause of acute viral hepatitis
that infects millions of people worldwide each year and
maintains its prominence in both adults and in childho-
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Giris ve Amag: Hepatit A virtist, dtinyada her yil milyonlarca insani
enfekte eden, 6zellikle gelismekte olan ilkelerde hem yetiskinlerde hem
de cocuklukta énemini koruyan bir akut viral hepatit nedenidir. Bu ¢a-
lismanin amaci, Tdrkiye'nin I¢ Anadolu Kuzey kesiminde referans mer-
kezi olan Corum’da farkli yas gruplarindaki hepatit A seroprevalansini
arastirmak ve bu yas gruplarina gore hepatit A asilamasi konusunda
Oneriler yapmaktir. Gere¢ ve Yontem: Calismaya Ocak 2017 - Ocak
2020 tarihleri arasinda Hitit Universitesi Erol Olcok Egitim ve Arastirma
Hastanesi’ne herhangi bir nedenle basvuran ve anti-hepatit A virtisu tes-
ti yapilan tiim hastalar dahil edildi. Anti-hepatit A virtisti immunglobulin
G ve immdunglobulin M ELISA yéntemi ile analiz edildi ve > 1.00 S/CO
degerleri pozitif kabul edildi. Hastalarin yas gruplarina gére anti-hepa-
tit A virdst immtnglobulin G ve anti-hepatit A virtistii immunglobulin
M sonuglari istatistiksel olarak arastirildi. Bulgular: Retrospektif olarak
toplam 18817 anti-hepatit A virtisii immtinglobulin G ve immtinglobulin
M testi tarandi. 4244 sonug, muikerrer istek olusu veya eksik data nede-
niyle calismadan ¢ikarildi. Calismaya anti-hepatit A virtisii immdinglobu-
lin M’li 4115 hasta ve anti-hepatit A virdst immdnglobulin G’li 10458
hasta dahil edildi. Tiim gruptaki anti-hepatit A virtistii immtinglobulin G
ve immdinglobulin M pozitiflikleri sirastyla %84.4 ve %0.7 idi. Erkeklerde
ve kadinlardaki anti-hepatit A virtisi immdnglobulin G prevalansi %85.8
ve %83 iken anti-hepatit A virtisti immtinglobulin M pozitifligi %0.98 ve
%0.38 idi. Corum’da yas gruplarina gdre hepatit A virtisti immdinglobu-
lin G ve immuinglobulin M prevalanslari anlamli farkliik géstermekteydi
(p <0.001, p=0.035). Bélgemizde anti-hepatit A virtistii immunglobulin
G seronegativitesi 11 - 20 yas icin %28.4 ve 21 - 30 yas icin %24.2 idi.
Sonug: Bu calisma, 11 -20 ve 21 - 30 yas gruplarinin hepatit A virtisti
enfeksiyonu agisindan en ytiksek risk grubunda olabilecedini dtistinduir-
mektedir. Hepatit A virdist enfeksiyonu komplikasyonlarinin yasla bera-
ber artisi nedeniyle, seronegatif geng eriskinlere hepatit A virtisu asisi
uygulanmalidir.

Anahtar kelimeler: Hepatit A virlis enfeksiyonu, HAV, seroprevalans,
yas gruplari.

od (1). An average of 1.5 million gets infected with HAV
around the world every year (2). Transmission can ma-
inly occur through fecal oral route, contaminated water
or food consumption (3). The incidence of the disease is
related to socio-economic status, hygienic conditions and
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access to clean water (4). While HAV infection is usually
asymptomatic in the first years of life, as the age prog-
resses, it becomes more severe. In the adult group, liver
failure and mortality can reach up to 2% (2). For diagnosis,
anti-HAV immunoglobulin (Ig) M antibody is used with a
sensitivity and specificity of more than 99% (3). On the ot-
her hand, anti-HAV IgG antibodies indicate previous infec-
tion or vaccination and may remain positive for years (5).

With the implementation of vaccination programs and
improvements in general hygiene conditions, the frequ-
ency of HAV reports is gradually decreasing, especially
in childhood. However, the disease is currently reported
frequently in endemic regions and maintains its impor-
tance in the adult age group, increased travel, mass mig-
ration and increased consumption of ready-made food.
In our country, HAV seropositivity rates vary between
regions. There is no study in the literature about hepatitis
A seroprevalence in our region.

The aim of this study was to determine the hepatitis A
seroprevalence in different age groups in Corum which is
the reference center for northern part of central Anato-
lia, to compare it with the studies from different regions
of Turkey and to make recommendations for hepatitis A
vaccine according to age groups.

MATERIALS and METHODS

All patients who referred to Hitit University Erol Olcok
Training and Research Hospital between January 2017

Seroprevalence of hepatitis A virus

and January 2020 for any reasons and underwent an-
ti-HAV tests were included in the study. Approval for the
study was obtained from Hitit University Faculty of Medi-
cine Local Ethics Committee with the decision number of
400/2021. In situations where the cases had more than
one test, only the most recent test result were included
in the study. Patients with repeated examinations and
missing data were excluded from the study.

Anti-HAV IgG and IgM were analyzed by ELISA method
(Architect i2000SR device and anti-HAV IgG and IgM
kits/Abbott Diagnostics, Germany) in accordance with
the manufacturer’s recommendations. For both tests >
1.00 S/CO values were considered positive. Anti-HAV IgG
and anti-HAV IgM results were statistically analyzed ac-
cording to the age groups of the patients.

Statistical analyzes were performed with SPSS v22 (SPSS,
Chicago, IL, USA) statistical analysis program. In descrip-
tive statistics, continuous data were determined as mean
and standard deviation, and categorical data were de-
termined as numbers and percentages. Chi-square (x2)
test was used to detect anti-HAV IgG and IgM positivity
according to gender and age groups. p < 0.05 was consi-
dered statistically significant.

RESULTS

A total of 18817 anti-HAV IgG and IgM tests were sc-
reened from the hospital computer database. 4244
examinations were excluded due to repeating requests

Total anti-HAV tests (n = 18817)

-

!

Anti-HAV IgM (n = 5773)

Anti-HAV IgG (n = 13444)

Excluded (n = 1258)
* Repeated tests of the
same patients
¢ Inconclusive data

A\ 4

Excluded (n =2986)
¢ Repeated tests of the
same patients

¢ Inconclusive data

Anti-HAV IgM (n =4115)

Anti-HAV IgG (n = 10458)

!

v

Anti-HAV IgM positive (n =28, 0.7%)

Figure 1. Patient enrollment and classification.

Anti-HAV IgG positive (n = 8828, 84.4%)

HAV: Hepatitis A virus, IgG: Immunoglobulin G, IgM: Immunoglobulin M, n: Number.
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and missing data. 4115 patients with anti-HAV IgM and
10458 patients with anti-HAV IgG were included in the
study (Figure 1).

Anti-HAV IgG and IgM positivity in the whole study group
were 84.4% and 0.7%, respectively. Anti-HAV IgG preva-
lence in men and women were 85.8% and 83%, while
anti-HAV IgM positivity was 0.98% and 0.38%. Anti-HAV
IgG (Table 1) and anti-HAV IgM (Table 2) prevalence sig-
nificantly differed according to age groups in Corum (p <
0.001, p = 0.035).

The age groups with the lowest anti-HAV IgG positivity
were 11 -20 years (71.6%) and 21-30 years (75.8%). An-
ti-HAV IgG positivity rates were over 90% over the age of
thirty (Figure 2). Anti-HAV IgG positivity rate in 0 - 10 age
group was higher with 84.6% compared to the 11 - 20
age groups and 21 - 30 age groups.

The highest rate of anti-HAV IgM positivity was in the 0
- 20 age group where 68% (n = 19/28) of all cases were
seen (Table 2).

Table 1. Seroprevalence of anti-HAV IgG for different age groups in Corum, Turkey

Negative (n = 1630)

0-10 years 120 (15.4%)
11 - 20 years 581 (28.4%)
21 -30 years 629 (24.2%)
31 - 40 years 155 (8.9%)

Age group 41 - 50 years 41 (2.8%)
51 - 60 years 44 (4.9%)
61 -70 years 41 (7.7%)
71 - 80 years 12 (4.2%)
> 80 years 7 (5.4%)

HAV: Hepatitis A virus, IgG: Immunoglobulin G, n: Number.
*p < 0.05 was considered statistically significant.

Anti-HAV IgG
Positive (n = 8828) P Total (n = 10458)
659 (84.6%) 779
1463 (71.6%) 2044
1970 (75.8%) 2599
1586 (91.1%) <0.001* 1741
1414 (97.2%) 1455
851 (95.1%) 895
489 (92.3%) 530
274 (95.8%) 286
122 (95.6%) 129

Table 2. Anti-HAV IgM positivity for different age groups in Corum, Turkey

Negative (n = 4087)

0- 10 years 558 (98.4%)
11 -20 years 862 (98.9%)
21 - 30 years 499 (99.4%)
31 - 40 years 495 (99.4%)
Age group 41 - 50 years 472 (99.8%)
51 - 60 years 450 (100%)
61-70 years 395 (99.7%)
71 - 80 years 242 (99.6%)
> 80 years 114 (100%)

HAV hepatitis A virus, IgM: Immunoglobulin M, n: Number.

Anti-HAV IgM
Positive (n = 28) p Total (n = 4115)

9 (1.6%) 567
10 (1.1%) 872
3 (0.6%) 502
3 (0.6%) 0.035* 498
1(0.2%) 473

0 (0%) 450
1(0.3%) 396
1(0.4%) 243

0 (0%) 114

*p < 0.05 was considered statistically significant. P value of 0.035 represents that there was a significant difference in the prevalence of HAV IgM between the age

groups.
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Figure 2. Graphical presentation of the seroprevalence of HAV IgG according to different age groups.

HAV: Hepatitis A virus, IgG: Immunoglobulin G.

DISCUSSION

Hepatitis A is the most common cause for viral hepatitis
(1). Today, the incidence of HAV infection is decreasing
as a result of the age of contact with the virus, improve-
ment in hygiene and sanitation conditions and shifting to
an older age group where individuals become more sus-
ceptible to viral infection (6). Although the HAV mortality
rate is low, HAV is considered as a public health issue

that needs to be addressed due to outbreaks with labor
loss (7). Itis crucial to determine the change in the serop-
revalence of the disease over the years for more succes-
sful detection of the preventive measures against HAV
infection which maintains its importance in our society.

Acute HAV infection can be seen as sporadic or epidemic
(1). There is no carrier for HAV in humans, but HAV can
be detected in the feces of infected patients for more
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Table 3. Studies of seroprevalence of anti-HAV IgG of last 10 years in different age groups in Turkey.

Study (Ref.) Year Province
Yilmaz (10) 2020 Erzurum
Kader et al. (11) 2019 Yozgat
Ceviker et al. (14) 2019 Samsun
Calik et al. (12) 2019 izmir
Cavus et al. (29) 2018 Bingdl
Karadeniz et al. (28) 2016 istanbul
Iraz et al. (26) 2015 istanbul
Alhan et al. (15) 2014 Adana
Ascl et al. (18) 2014 Afyon
Dede et al. (16) 2013 Ankara
Karaayak Uzun et al. (13) 2013 izmir
Kalem et al. (20) 2013 Konya
Ceran et al. (17) 2012 istanbul
Ertiirk et al. (19) 2012 Rize
Kéroglu et al. (21) 2012 Sakarya
Karakas et al. (27) 2012 Ankara
Turker et al. (22) 2011 Ankara
Tosun et al. (23) 2011 10 centers
Cetinkol et al. (24) 2011 Ordu-Unye
Altuntas et al. (25) 2011 istanbul-Haseki

than six months. Improper sanitation conditions constitu-
te the most important source of spread of HAV infection.
Primary transmission occurs through the fecal oral rou-
te, close contact (especially domestic transmission), food
and drink (3). Cases of transmission in injecting drug
users, between male homosexuals and rarely with blood
products have also been reported (2,3).

HAV infection is divided into three endemicity groups as
high, moderate and low according to their prevalence
in the world (8). Due to socio-economic differences in
various regions; Turkey-while showing a wide range of
seroprevalence- is in the middle endemic region (8).

In our study, anti-HAV IgG and IgM positivity were deter-
mined as 84.4% and 0.7%, respectively. Various studies
conducted in our country shows that hepatitis A is not
only a childhood disease that adults are also susceptible
(10-28). Especially in the west of Turkey, there is a sero-
epidemiological distribution similar to that in developed
countries. On the other hand, since the development le-
vel of the eastern part of Turkey is lower than the deve-
lopment level of western part, seropositivity rate is higher
in the eastern part (10,30). The low incidence of hepatitis
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Sample Size Seropositivity Rate (%) - Age groups

25007 87.3% - 0.2%; 0 - 93 years
1862 79.1%; > 6 years
2510 58.9%; > 0 years
1336 74%; > 0 years

897 97.4%; > 16 years
3868 64.8%; 1 - 79 years
787 80%; > 17 years

771 27.6%; 2 - 16.5 years
1458 69.7%; 0 - 57 years
1443 58%; 1 -89 years
3887 85.2%; > 18 years
12888 77%; 0 - 99 years

630 40%; 5 - 24years
1112 75%; 17 - 70 years
2003 74.7%; 0 - 92 years
392 86%; > 25 years

4606 80.8%; > 0 years
91.1%; 23 - 51 years
728 57.9%; 0 - 50 years

91%

A'is explained by strong infrastructure, successful water
sanitation and high hygiene awareness (28). According
to the Ministry of Health's data, the incidence of acute
viral hepatitis A is decreasing over the years and regional
differences are also decreasing. According to the data of
2017 from the General Directorate of Public Health, the
incidence of hepatitis A cases was found to be higher in
Central Anatolia and Eastern Anatolia (31).

In the study conducted by Kader et al. in 2018 in Yozgat,
in which they included patients over the age of 6 who
were not vaccinated, they found the anti-HAV IgG rate
as 79.1% (11). Karadeniz et al. reported that the total
anti-HAV antibody prevalence was 64.8% in the Istanbul
population (28). Calik et al. reported that the seropositi-
vity rate was 74% in Izmir (12) and Cavus et al. reported
97.4% (29) in Bingdl. In the study conducted by Yilmaz,
covering 25007 tests, anti-HAV IgG and IgM positivity
were found to be 87.3% and 0.2% in the Erzurum regi-
on in 2020 (10). Similar to our study, Yilmaz determined
the lowest anti-HAV IgG rates in adolescents and young
adults. We think that the most important factor in the-
se results is the hepatitis A vaccination which started in



2012 in Turkey (32). Currently in our country, hepatitis A
vaccine is in the routine vaccination schedule and is admi-
nistered to children in 2 doses at 18" and 24" months. In
addition, HAV seronegative medical staff working in risky
units are also vaccinated within the risk group.

According to the results of our study, while anti-HAV IgG
positivity due to vaccination is high in children younger
than ten years old, the rate of disease over the age of
thirty is high. Supporting this finding, Akman et al. repor-
ted that anti-HAV IgG seronegativity shifted to adoles-
cents due to vaccination (6,33).

In terms of acute viral hepatitis A epidemiology, the rate
was determined as 0.7% in our study. In recent studies
in Turkey, rates were shown as 0.2-1.2% (10,13,19). In
this context, the frequency of acute HAV infection in our
area is consistent with the studies from Turkey. Similar to
our study, Karacaer et al. reported that the incidence of
acute HAV infection was higher especially in adolescence
in which included 17 centers’ data for the epidemiology
of acute viral hepatitis (34). Ceviker et al. determined
that complications due to acute hepatitis A were obser-
ved more frequently in adult ages (35). Considering that
anti-HAV IgG seronegativity is 28.4% for 11 - 20 years
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