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n INTRODUCTION

The hepatitis A virus (HAV) is the most common 
viral hepatitis both worldwide and in Turkey 

[1]. This virus mostly spreads by the faecal-oral 
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Viral hepatitis is the most common cause of serious 
health problems such as liver cirrhosis and hepatocellu-
lar carcinoma (HCC). Leading to immunodeficiency dis-
orders through different mechanisms, Human Immuno-
deficiency Virus (HIV) causes the development of severe 
secondary infections. Hepatitis A (HAV) is thought to 
spread by the faecal-oral route, while Hepatitis B (HBV), 
Hepatitis C (HCV) and HIV are mostly transmitted ver-
tically during childhood. In our study, we aimed to de-
termine the seroprevalence of HAV, HBV, HCV and HIV 
among Syrian refugee children who were admitted to 
outpatient clinics. We conducted a retrospective review 
of data concerning 171 Syrian children aged between 
0-18 years admitted between April 2014 and December 
2015 to the outpatient infectious disease clinic of İzmir 
Tepecik Training and Research Hospital and the social 
welfare outpatient clinic for Syrian refugees for reasons 
other than jaundice. Serum samples from patients were 
studied for HAV antibody IgG (anti-HAV IgG), HBV 
surface antigen (HBsAg), antibodies against HBV sur-
face antigen (anti-HBs), antibodies against HBV core 
antigen (anti-HBc total), HCV antibody (anti-HCV) (an-
ti-HIV) with the ELISA (Enzyme-Linked Immunosorbent 
Assay) method. In this study 51% of patients were fe-
male, with a mean age of 6.52 years among all patients. 
Six of the 140 patients (4.2%) scanned for HBV among 
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the patients enrolled in the study were HBsAg and 
anti-HBc total positive and anti-HBs negative. Three 
patients (2.1%) were HBsAg negative, and anti-HBc 
total and anti-HBs positive, which indicated they had 
previously recovered from an HBV infection. HBsAg, 
anti-HBs, anti-HBc total data for 140 patients (81.9%), 
anti-HCV data for 109 patients (63.8%), anti-HIV data 
for 88 patients (51.5%) and HAV IgG data for 86 patients 
(50.3%) were obtained. Due to migration from regions in 
Syria where there is no regular follow-up of HBV vac-
cination in children, HBsAg seroprevalence of refugee 
children is thought to be higher than in other children in 
Turkey and anti-HBs positivity is thought to be lower. 
We expected to see a higher seroprevalence of anti-HCV 
and anti-HIV in Syria due to the lack of health facilities 
such as non-regular anti-HCV and anti-HIV screening 
before blood transfusions and during pregnancy in all 
regions of Syria. Yet in this study, the anti-HCV, anti-HIV 
seroprevalence of Syrian refugee children was similar to 
that in Turkey. According to the results, if the children of 
asylum seekers are admitted to the national HAV and 
HBV vaccination schedule, hepatitis infections and their 
complications may be prevented.
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route. In 2012, it was included in the routine vac-
cination schedule for children in Turkey. This virus 
is asymptomatic in paediatric and adolescent age 
groups. Symptoms and complications of viral hep-
atitis associated with HAV are more common in 
adults that have not encountered HAV or have not 
been vaccinated against HAV during childhood.
The hepatitis B virus (HBV) is the most common 
cause of chronic viral hepatitis around the world. 
HBV and the hepatitis C virus (HCV) are trans-
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mitted from infected mothers to newborns (verti-
cally), parenteral contact with infected blood and 
body fluids (percutaneously), and rarely through 
sexual intercourse in paediatric and adolescent 
age groups. In the case of perinatal transmission 
during childhood, these may become chronic by 
90% in newborns and by 20-50% in the 1-5 age 
group [2, 3]. The HBV vaccine was included in 
the routine vaccination schedule for children in 
Turkey, in 1998. Both HBV and HCV are cause of 
serious health issues such as liver cirrhosis and 
hepatocellular carcinoma (HCC). 
The Human Immunodeficiency Virus (HIV) is 
transmitted mostly vertically during childhood. 
HIV causes the development of severe secondary 
infections through leading to immunodeficiency 
disorders with different mechanisms.
Seroprevalence of HAV, HBV, HCV and HIV dif-
ferentiates among regions due to various reasons 
throughout the world. The paediatric vaccination 
schedule and health services in Syria are different 
to those in Turkey. The Turkish Ministry of Health 
and the Syrian Ministry of Health recommend 
three doses of HBV vaccination. HAV vaccination 
is done in our country in the form of 2 doses in 
routine vaccination program, but in Syria there 
is not existing HAV vaccination program. But be-
cause of the war conditions in Syria, there is not 
full adherence to vaccination schedule. Also in 
Turkey family practitioners are following a strict 
follow-up of the children vaccination, in this way, 
compliance with the vaccination program is be-
ing enhanced. However, in Syria there is not any 
vaccination program followed by family practi-
tioners. HBsAg and anti-HBs negative subjects 
were recommended to undergo recombinant 
HBV vaccination at 0-1 and 6 months and were 
directed to the vaccination center. Children who 
were found to be anti-HAV IgG negative were 
directed to the vaccination center for inactivated 
HAV vaccination at 0 and 6 months.
In our study, we aimed to determine the seroprev-
alence of HAV, HBV, HCV and HIV among Syrian 
refugee children who were admitted to outpatient 
clinics.

n PATIENTS AND METHODS

Izmir is the largest city in western Turkey. It is 
estimated that there are 3 million Syrian refugees 

living in Turkey and about 500 thousand of all in 
Izmir. Refugees mostly immigrated from Halep, 
Sam, Idlip (North Syria cities). Turkish govern-
ment provides the same health insurance oppor-
tunities to Syrian refugees with Turkish citizens.
İzmir Tepecik Training and Research Hospital is a 
tertiary health care center which provides health 
care to low to middle socioeconomic population 
living in an urban area. Between April 2014 and 
December 2015, the data of 171 Syrian children 
aged between 0-18 years admitted to the outpa-
tient infectious disease clinic of İzmir Tepecik 
Training and Research Hospital and the social 
welfare outpatient clinic for Syrian refugees for 
reasons other than jaundice were retrospectively 
reviewed. Age, gender and epidemiological data 
of patients were recorded retrospectively. Serum 
samples from patients were studied for HAV an-
tibody IgG (anti-HAV IgG), HBV surface antigen 
(HBsAg), antibodies against HBV surface antigen 
(anti-HBs), antibodies against HBV core antigen 
(anti-HBc total), HCV antibody (anti-HCV) (an-
ti-HIV) with the ELISA (Enzyme-Linked Immuno-
sorbent Assay) (DiaSorin, Italy) method at the In-
fectious Diseases and Clinical Microbiology Lab-
oratory of the Tepecik Education and Research 
Hospital. Informed consent was obtained from 
the children’s parents without any monetary in-
centives being offered. Exclusion criteria includ-
ed: Immunodeficiency or history of chronic dis-
ease or history of blood transfusion and incom-
plete data. The study was approved by the local 
ethic committee. Viral hepatitis stories could not 
be taken from the mothers because the majority of 
the children’s mothers were low educated.

n RESULTS 

In this study 51% of patients were female, with a 
mean age of 6.52 years among all patients. Out of 
140 Syrian refugees, 81 (57.8%) were from Halep, 38 
(27.1%) were from Rakka, 21 (15%) were from oth-
er cities. Six of the 140 patients (4.2%) were HBsAg 
positive, and all of these patients were anti-HBc 
total positive and anti-HBs negative. Three pa-
tients (2.1%) were HBsAg negative, and anti-HBc 
total and anti-HBs positive which indicated they 
had previously recovered from an HBV infection.  
Our study investigated the data of 171 Syrian pae-
diatric patients. HBsAg, anti-HBs, anti-HBc total 
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data of 140 patients (81.9%); anti-HCV data of 
109 patients (63.8%); anti-HIV data of 88 patients 
(51.5%); and HAV IgG data of 86 patients (50.3%) 
were reached. Distribution of the results of Hep-
atitis B and C serology among the refugees is re-
ported in Table 1.

n DISCUSSION

Chronic HBV infections are usually asymptomat-
ic in children. Chronic HBV infections were deter-
mined in approximately 3-12% of the paediatric 
population in Turkey [4]. Infants born to hepa-
titis B carrier mothers have a 60-90% possibility 
of becoming chronic HBV carriers [5, 6]. If not 
well followed and treated, carrier children have 
a risk of developing chronic hepatitis and HCC 
later on in their lives [5, 6]. In Turkey, all infants 
are routinely vaccinated at 0, 1, and 6 months to 
prevent transmission through contact with infect-
ed blood, body fluids and contact through sexual 
intercourse during postnatal childhood and ado-
lescence, as recommended by World Health Or-
ganisation (WHO). According to an investigation 
by the Turkish Health Statistics Institute into the 
effects of vaccination on incidence, the incidence 
rate fell from 1.9% to 0.6% in the 6-19 age group 
with vaccinations [2]. Recent studies found that 
the seroprevalence of HBsAg in 0-18 age group 
in Turkey varied between regions and ranged be-
tween 1-12% [7].
The rate of HBV becoming chronic in regions 
where HBV infections are endemic has been 
shown to be similar to the country of origin in the 
case of settling in another country. The carrying 
of infections through migration is encountered 
more frequently in regions with low endemicity 
such as Canada, Australia and Western European 
countries [2].
According to studies in blood banks carried out 
by the Syrian Ministry of Health, HBV seroprev-
alence was 2.66% and the vaccination rate was 

83% in 2008; whereas seroprevalence has been 
1.75% and the vaccination rate has been deter-
mined as 69% since 2011 when the war broke out. 
Furthermore, vaccinations could not be routinely 
performed in certain regions [8, 9]. In our study, 
HbsAg positivity was observed to be higher and 
anti-Hbs positivity was lower in Syrian refugee 
children. These results are considered to be due to 
Syrian refugee children generally living in poor 
physical environment with their families of low 
socioeconomic and sociocultural level; HBV pro-
phylaxis not being able to be routinely carried out 
in all regions of Syria during the birth of children 
with a HBV infected mother; and migration par-
ticularly from regions where paediatric vaccina-
tions were not routinely followed after war.
The hepatitis C virus may lead to acute and 
chronic hepatic disorders. As HCV infection is 
asymptomatic and becomes chronic by 85%, it 
may also lead to liver cirrhosis and HCC. In Tur-
key, HCV infections are the most common cause 
of HCC after hepatitis B. HCV may be transmit-
ted sexually or parenterally (with IV drug use, 
tattoos, circumcision, piercings, blood trans-
fusions), and in children it is most frequently 
transmitted vertically from an infected mother 
to her infant. Throughout the world, 11 mil-
lion children are infected with HCV [10]. The 
prevalence in children and adults is estimated 
to be 0-1% in Turkey and 1-2% in Syria [8, 11]. 
A preventive vaccine has not yet been developed 
against HCV. In our study, the seroprevalence of 
anti-HCV in Syrian children was determined to 
be higher than the data in Turkey. These results 
are thought to be caused by the prevalence of 
HCV-infected individuals being higher in Syria, 
insufficient treatment of HCV, and not being tak-
en necessary precautions during birth.
As of 2013, 36.7 million people have been diag-
nosed HIV positive around the world, 1.4 million 
of which are pregnant and 3.4 million of which 
are children [12]. Antiretroviral therapy was pro-
vided to 67% of HIV positive pregnant women 

Table 1 - Serology results (numbers and percentages) of refugee children.

HBsAg Anti-HBs Anti-HCV Anti-HIV Anti-HAV IgG

Number (n) and percentage (%) (n) (%) (n) (%) (n) (%) (n) (%) (n) (%)

Positive 6 4.2 74 52.8 2 1.8 2 2.2 41 47.7

Negative 134 95.8 66 47.2 107 98.2 86 97.8 45 52.3

Total 140 100 140 100 109 100 88 100 86 100
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in developed or developing nations. According 
to studies, a 58% reduction has been seen in new 
infections in children since 2001 [12]. In children, 
HIV is most commonly transmitted from an in-
fected mother to her infant (vertically) and is less 
frequently transmitted through contact with in-
fected blood and body fluids (percutaneously). 
Vertical transmission occurs during pregnancy, 
birth and breast-feeding. Furthermore, trans-
mission occurs in 15% of births without any in-
terventions to children born to mothers infected 
with HIV [13]. The possibility of HIV transmis-
sion from a mother to infant may be reduced to 
1% with C-section births, HIV scanning in preg-
nant women, beginning antiretroviral prophy-
laxis in infants born to HIV-infected mothers, not 
breast-feeding and regular follow-ups [14]. In 
studies conducted in Turkey, the seroprevalence 
of anti-HIV has been established as 1% in the 0-18 
years range [15]. In our study, the positivity of an-
ti-HIV seroprevalence in Syrian refugee children 
has been found to be similar to Turkish children. 
The similarity of results may be related to intra-
venous drug use, homosexuality and the practice 
of multiple sexual partners being less frequent in 
adult populations in Syria. 
The clinical course of HAV infections is asymp-
tomatic in the paediatric age group, however it is 
more severe in the adult age group. HAV mostly 
spreads by the faecal-oral route. The HAV vaccine 
was included in the routine vaccination sched-
ule for children in Turkey in 2012. A decrease is 
observed throughout the years in the seropreva-
lence of anti-HAV IgG during childhood and the 
possibility of acute HAV symptoms decrease in 
adults by increasing conformity to hygiene rules, 
providing easier access to clean water sources and 
improving socioeconomic level [16-21]. Along 
with there being differences among regions in 
Turkey, the seroprevalence of anti-HAV IgG was 
determined to be 15-72% in different age groups 
within the studies [22-30]. 
The seroprevalence of anti-HAV IgG may reach 
up to 100% in childhood in undeveloped or some 
developing nations [31, 32]. The report published 
by the WHO in 2013 reported a significant in-
crease in the seroprevalence of HAV in association 
with the increasing difficulty in accessing clean 
water sources and poor living conditions in Syria 
[33]. Anti-HAV IgG seroprevalence is thought to 
be higher in Syrian refugee children compared to 

other children in Turkey as they live in crowded 
families, cannot access clean drinking water, and 
do not live in hygienic conditions. In our study, 
anti-HAV IgG seroprevalence was determined as 
47% in refugee children. This result was found to 
be higher than the Western regions of Turkey and 
similar to the Eastern Anatolia and Southeast-
ern Anatolia regions of Turkey. This similarity is 
thought to stem from the regional similarities in 
living and health conditions.

n CONCLUSION

As a result of our study, the seroprevalence of HAV, 
HCV and HIV in Syrian refugee children was found 
to be similar to those in Turkish children; however, 
HBsAg positivity was more frequent and the an-
ti-HBs positivity was found to be less frequent. 
Although our study was a retrospective study, the 
medical history and risk factors of patients could 
not be obtained and therefore, there were short-
comings in the patients’ data. The presence of pa-
tients who have hepatitis in their families and the 
enrolment of only patients who were admitted to 
the hospital may not accurately reflect the sero-
logical profile of all Syrian refugee children.
According to these results, educating refugee 
children and their families and screening the at-
risk group will reduce the transmission of HAV, 
HBV, HCV and HIV, and will prevent children 
from having these infections in the future. At the 
same time, it will be possible to treat patients with 
infectious diseases following diagnosis, thus the 
morbidity and mortality due to these diseases 
will be reduced. The HAV and HBV vaccination 
schedule to be implemented will prevent the in-
fection of children with these diseases in adult-
hood, and will thus prevent consequences such 
as fulminant hepatitis, hepatic cirrhosis and HCC 
which may develop in the future.

n REFERENCES 

[1] Tosun S. Hepatit A virüs enfeksiyonu, In: Viral hepa-
tit 2013 1st Edition (Tabak F. and Tosun S., Eds). 217-246, 
2013. Viral Hepatitle Savaşım Derneği. İstanbul.
[2] Yamazhan T. HBV Enfeksiyonun Epidemiyolojisi. 
In: Hepatit B’den D’ye Hep Güncel 1st Edition (Kandemir 
Ö. and Danalıoğlu A., Eds). 17-21, 2015. Viral Hepatitle 
Savaşım Derneği. İstanbul.



343Hepatitis A, B, C and HIV seroprevalence among Syrian refugees

[3] Scotto G. Globalization and infectious diseases: the 
past and future. Infez. Med. 1, 19, 56-61, 2011.
[4] Mıstık R., Balık İ. Türkiye’de viral hepatitlerin ep-
idemiyolojik analizi. In: Viral Hepatit 2003 (Tekeli E. 
and Balık İ., Eds). 10-45, 2003. Viral Hepatitle Savaşım 
Derneği. Ankara.
[5] Balık İ., Tuncer G. Kronik hepatitler. In: İnfeksiyon 
Hastalıkları ve Mikrobiyolojisi. (Topçu AW., Söyletir G., 
Doğanay M., Eds). 835-845, 2002. Nobel Tıp Kitabevleri, 
İstanbul.
[6] Bilgiç A., Özacar T. Hepatit B virusu. In: İnfeksiyon 
Hastalıkları ve Mikrobiyolojisi. (Topçu AW., Söyletir G., 
Doğanay M., Eds). 1350-1370, 2002. Nobel Tıp Kitabev-
leri, İstanbul. 
[7] Tosun S. Türkiye’de Viral hepatit B Epidemiyolojisi- 
Yayınların meta analizi. Viral Hepatit. Dergisi. 25-81, 2013.
[8] Bashour H., Muhjazi G. Hepatitis B and C in the Syr-
ian Arab Republic: a review. East Mediterr. Health J. 22, 
267-273, 2016.
[9] Affronti M., Affronti A., Soresi M., et al. Distribu-
tion of liver disease in a cohort of immigrants in Sici-
ly: analysis of day-hospital admissions in a migration 
medicine unit. Infez. Med. 3, 22, 200-203, 2014.
[10] Jonas M.M. Hepatitis C virus infection in children. 
Uptdate 2016, www.uptodate.com last updated: Aug 
01, 2016.
[11] Urgancı N., Meral G., Doğan S., Uyar T., Nuhoğlu 
A. 0-14 yaş grubundaki çocuklarda Anti-HCV antikor 
seroprevalansı. Viral Hepat. J. 1, 477-479, 2002. 
[12] World Health Organization (WHO). HIV/AIDS 
Data and Statistics 2016; WHO; 2016. Retrieved from 
http://www.who.int/hiv/data/en/. Last accessed 
June 28th, 2016.
[13] World Health Organization (WHO). Guidance 
On Global Scale-Up Of The Prevention Of Mother-
To-Child Transmission Of HIV 2016; WHO; 2016. Re-
trieved from http://www.who.int/hiv/pub/toolkits/
PMTCT9789241596015_eng.pdf. Last accessed June 
28th, 2016.
[14] Mofenson L., Taylor AW., Rogers M., et al. Achieve-
ments in public health. Reduction in perinatal transmis-
sion of HIV infection-United States, 1985-2005. MMWR 
Morb. Mortal. Wkly Rep. 55, 21, 592-597, 2006.
[15] Tekin A., Aydoğdu B. Mardin ilinde elektif cerrahi 
öncesi tetkik edilen çocuklarda HBV, HCV ve HIV sero-
prevalansı. Konuralp Tıp Dergisi. 3, 2, 7-11, 2011.
[16] Arabacı F., Oldacay M. The seroprevalance of hepa-
titis A in different age groups and hepatitis A incidence 
in acute hepatitis cases in the Canakkale Province. J. Pe-
diatr. Infect. 3, 58-61, 2009. 
[17] Poovorawan Y., Tieamboonlers A., Chumdermpa-
detsuk S., Glück R., Cryz S.J. Control of hepatitis A out-
break by active immunization of high-risk susceptible 
subjects. J. Infect. Dis. 169, 228-229, 1994.
[18] Stapleton J.T., Lemon S.M. Hepatitis A and E. In In-
fectious Diseases 5th Edition (Hoeprich PD., Jordan MC., 

Ronald AR., Eds) 790-800, 1994. J.B. Lippincott Compa-
ny. Philadelphia.
[19] Yoldaş Ö., Bulut A., Altındiş M. Hepatit A enfek-
siyonlarına güncel yaklaşım. Viral Hepatit. Dergisi 18, 
81-86, 2012.
[20] Michielsen P.P., Van Damme P. Viral hepatitis and 
pregnancy. Acta Gastroenterol. Belg. 62, 1, 21-29, 1999. 
[21] McDuffie R.S. Jr., Bader T. Fetal meconium perito-
nitis after maternal hepatitis A. Am. J. Obstet. Gynecol. 
180, 4, 1031-1032, 1999.
[22] Akbulut A. HAV enfeksiyonu. In Viral Hepati-
tler, (Tekeli E., Ed) 6-7, 2002. Viral Hepatitle Savaşım 
Derneği yayını. Ankara. 
[23] Bozdayı G., Özden A., Dönderici Ö., Çetinkaya 
H. Ankara’da bir ilkokulun öğrencilerinde son on 
yıl içinde hepatit A virus seropozitifliğinde saptanan 
değişiklikler. Mikrobiyol Bült. 35, 2, 285-289, 2001. 
[24] Sidal M., Ünüvar E., Oğuz F., Cihan C., Önel D., 
Badur S. Age-specific seroepidemiology of hepatitis A, 
B, and E infections among children in İstanbul, Turkey. 
Eur. J. Epidemiol. 17, 2, 141-144, 2001. 
[25] Çolak D., Öğünç D., Günseren F., Velipaşaoğlu S., 
Aktekin MR., Gültekin M. Seroprevalance of antibodies 
to hepatitis A and E viruses in pediatric age groups in 
Turkey. Acta Microbiol. Immunol. Hung. 49, 1, 93-97, 2002. 
[26] Şencan I., Şahin I., Kaya D., Öksüz S., Yıldırım M. 
Assessment of HAV and HEV seroprevalance in chil-
dren living in post-earthquake camps from Duzce, Tur-
key. Eur. J. Epidemiol. 19, 5, 461-465, 2004. 
[27] Atabek M.E., Fındık D., Gülyüz A., Erkul I. Preva-
lance of anti-HAV and anti-HEV antibodies in Konya, 
Turkey. Health Policy 67, 3, 265-269, 2004. 
[28] Cesur S., Akın K., Doğaroğlu İ., Birengel S., Balık İ. 
Ankara bölgesinde erişkinlerde Hepatit A ve Hepatit B 
seroprevalansı. Mikrobiyol. Bült. 36, 1, 79-83, 2002. 
[29] Tosun YS., Özacar T., Zeytinoğlu A., Tavmergen E., 
Bilgiç A. İnfertilite olgularında hepatit A, hepatit B ve 
hepatit C seroprevalansı. MN Klinik Bilimler & Doktor. 
9, 2, 215-219, 2003. 
[30] Sac RU.,  Bostanci I.,  Dallar Y.,  Cihan G.,  Atli O. 
Hepatitis A seroprevalence and demographics in Turk-
ish children in Ankara. Pediatr. Int. 51, 1, 5-8, 2009.
[31] Özen M., Yoloğlu S., Işık Y., Tekerekoğlu MS. Tur-
gut Özal Tıp Merkezi’ne başvuran 2-16 yaş grubundaki 
çocuklarda Anti-HAV IgG seropozitifliği. Turk Pediatri 
Ars. 41, 36-40, 2006.  
[32] Balamtekin N., Kalman S., Ünay B., Akçakuş M., 
Öztürk F., Gökçay E. Kayseri bölgesinde yaşayan 
çocuklarda Hepatit A seroprevalansı. Gülhane Tıp Derg. 
48, 142-145, 2006.
[33] World Health Organization (WHO). The Glob-
al Prevalence of Hepatitis A Virus Infection and Sus-
ceptibility: A Systematic Review 2016; WHO; 2016.  
Retrieved from http://apps.who.int/iris/bitstream/ 
10665/70180/1/WHO_IVB_10.01_eng.pdf. Last accessed 
April 28th, 2017.


