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Abstract

Iraqis.

examined samples were negative for HIV in both populations.
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Background: Hepatitis B virus (HBV), hepatitis C virus (HCV) and human immunodeficiency virus (HIV) are public health problems worldwide.
Population mobility such as that occurs in war may play a role in changing the prevalence of infectious diseases.
Objectives: This study was conducted to determine the prevalence of HBV, HCV and HIV among Syrian refugees in Iraq and compare it to native

Methods: In this cross-sectional study, 880 Syrian refugees and 2975 native Iraqi volunteers were recruited. Subjects were tested for evidence of
hepatitis B surface antigen (HBsAg), HCV antibody (Ab) and HIV Ag and Ab.

Results: From a total of 880 refugees, 34 cases (3.86%) were positive for HBsAg. None of the recruited samples was positive for HCV. For the indigenous
people, 2975 subjects agreed to contribute in the project. Among them, 30 (1.09%) were positive for HBsAg and only one was positive for HCV. All the

Conclusions: While the prevalence rates of HCV and HIV are low and almost the same, the prevalence of HBV among the refugees is nearly fourfold
higher than that found in indigenous population. This may put extra burden on health institutions in the host country.

1. Background

Hepatitis B and C viruses represent global health prob-
lem worldwide. Currently, more than 350 million subjects
are chronically infected with HBV and more than 150 mil-
lion people are infected with HCV (1). Chronic infection
with these two viruses may predispose to serious conse-
quences such as liver cirrhosis, liver failure and hepato-
cellular carcinoma. Annually, around 500,000 deaths oc-
cur due to such infections and their consequences (2). The
prevalence of HBV varies from less than 1% in developed
world to more than 8% in some Asian countries (3). On the
other hand, the prevalence of HCV varies from as high as
10% in Egypt to around 1% in most of the European coun-
tries (4). In Syria, the prevalence of HBV was studied previ-
ously and it was found that around 5% of the population
are infected with HBV (5). Also, HCV was studied in that
country and the prevalence was ranging from 0.3% - 0.9%
(6). The prevalence of HBV and HCV in Iraq were 0.78% and
0.2%, respectively (7-9). Although HIV is uncommon in the
region, recent data showed a noticeable increase of HIV in-
fection (10). The prevalence of HIV infection in Iraq and
Syria is less than 0.1% (10).

Population mobility is associated with the introduc-
tion of new diseases in the host society (11). With mass pop-

ulation immigration such as when occurs in wars, infec-
tious diseases continue to represent major causes of death
and morbidity due to respiratory tract infection, diarrheal
diseases, tuberculosis, HIV and an acquired immunodefi-
ciency syndrome (12). Other diseases that may pose a threat
are vaccine-preventable diseases. Each country has its own
program of vaccination according to the resources and na-
tional need. Movement of individuals from countries with
less comprehensive program of vaccination to areas with
good preventive program may represent a threat of devel-
oping infectious diseases in the distention countries (11,
12). Additionally, moving from areas with a poor vaccina-
tion program such as in post-war Syria to a country with
thriving preventive programs such as in Iraq may increase
the burden in new habitats.

2. Objectives

The aim of this study was to compare the prevalence
rates of HBV, HCV and HIV between Syrian refugees in the
Kurdistan region and Iraqi volunteers attending health-
care facilities in Duhok City, Kurdistan region, Iraq.
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3. Methods

3.1. Blood Samples

Blood samples were collected from 880 Syrians living
inrefugees’ camp in Duhok city over a period of 6 months.
Also, blood samples were collected from 2975 indigenous
Iraqis attending healthcare facilities in the city. A 5cc sy-
ringe and needle were used to bleed approximately 5 mL of
blood from each donor. Then serum was separated by cen-
trifugation at 1500 rpm for 5 minutes. All serum samples
were then frozen at -20°C until the tests were performed.

3.2. HBsAg, HBcAb and HIV Detection by the Enzyme-Linked Im-
munosorbent Assay

The positivity for HBsAg and HBcAb were determined
using the commercial DIA.PRO diagnostic Bioprobes ELISA
kit (Italy) following the manufacturer’s instruction. In
short, monoclonal antibodies specific to HBsAg and HB-
cAb were fixed to the bottom of micro-wells. Then, sera
were added to the micro-well and the secondary conju-
gated monoclonal antibody, conjugated with Horseradish
peroxidase (HRP), was added. Unbound serum proteins
and the HRP conjugate were then washed off. Then, the en-
zymatic reaction was blocked and substrate was added. Fi-
nally, the optical density of each reaction was measured by
an ELISA reader. For HIV, the HIV Ab/ Ag fourth generation
kit (combo) was used (DIA.PRO, Italy).

3.3. Ethics

The study was approved by the scientific and ethics
committee, Shekhan Technical College of Health, Duhok,
Kurdistan region, Iraq. Written informed consent was ob-
tained from all subjects before data collection.

3.4. Statistics

All calculations and computations were carried out us-
ing SPSS version 21.

4. Results

In this study, we recruited 880 Syrian refugees and 2975
indigenous Iraqis from Duhok city. Duhok city is one of
the three main cities of Kurdistan region, northern Iraq.
The Syrian borders lie to the west of Duhok city. All the Syr-
ian refugees entered to Iraq through this border gate then
distributed to refugees camps in other cities of Iraq. Also,
Duhok city is next to islamic state of Iraq and Syria (ISIS)
occupied territories. The total population of Duhokcity be-
fore the last war in the region was 1,423,114 people. The city
is hosting now 744, 685 internally displaced people and
109,352 registered Syrian refugees. Additionally, the city is

hosting thousands of unregistered Syrian refugees and the
main destination for Syrians. We recruited 880 refugees
thatincluded 406 (46.1%) males and 474 (53.9%) females. To-
tally, 34/880 (3.86%) were positive for HBsAg (Table 1). None
of the recruited samples was positive for HCV. On the other
hand, we asked people who were visiting health facilities in
Duhok to voluntarily contribute in the project. For the in-
digenous people, 2975 subjects agreed to contribute in the
project. All the agreed subjects were males. Among them,
30 cases (1.09%) were positive for HBsAg and only one was
positive for HCV. All examined samples were negative for
HIV in both indigenous population and refugees.

5. Discussion

Infections with HBV and HCV pose serious health-
care problem, especially in developing countries. Re-
cently, some of the developing countries started ambitious
projects to combat these infections. In Iraq, HBV vaccine
was added to the expanded program of vaccination in early
2000 (7). Also, screening programs have been established
for the diagnosis of HBV and HCV. Syria, also established
preventive programs to stop the spread of such infections.
However, after the last war, most of the preventive pro-
grams collapsed in a war-torn country. The war in Syria
obliged population to move to seek safe shelters. More
than 100,000 people moved to Duhok City, Kurdistan re-
gion. There is no doubt that migration can change the map
of infectious diseases and there is a bilateral effect on the
host and moved population. Probably, infectious disease
is one of the most challenging risks facing both popula-
tions (13). This study aimed to determine the prevalence of
HBV and HCV in both host population in Iraq and Syrian
refugees. We found that the prevalence of HBV in Iraq was
1% while it was 3.86% in Syrian refugees. Around 100,000
refugees are registered in the city, which means that there
are 3860 subjects chronically infected with HBV among
refugees. In addition, there were thousands of refugees
who did not register with local authorities. This repre-
sented a real threat for the local society. Furthermore, this
fourfold prevalence of HBV will put an extra burden on
thriving preventive programs in Duhok city. This encour-
ages testing all refugees for the infection and additional
tests are required to determine patients with active HBV
infection and arrange treating them. Recalling that some
wave of mass migration arrived to Europe and USA as well,
infection with HBV may pose a global hazard and an imme-
diate plan is needed to screen, prevent and treat HBV infec-
tion.

A previous study from Syria showed that the preva-
lence of HCV Ab positivity was around 1% (6). However,
in this study, none of the recruited samples was positive
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Table 1. HBsAg Positivity in Iraqis and Syrian Refugees

HBsAg Positivity Iraqis

Syrian Refugees

Subjects Mean age STD of age HBsAg Positive % Subjects Mean Age STD of Age HBsAg Positive %
Total 2975 342 872 30 1.09 880 24 673 34 3.86
Male 2975 342 8.72 30 109 406 26 7.99 18 4.43
Female 0 0 o 0 0 474 2318 635 16 337
Abbreviation: STD, standard deviation.
for HCV Ab. This might be due to the small sample size =~ References

involved in this study. The prevalence of HCV is very low
in Iraq as shown previously and in this study (8). There-
fore, it is concluded that HCV might not pose any threat
for both society. The prevalence of HIV was studied before
in both populations and it was found that less than 0.1%
of both populations were infected with HIV. In this study,
none of the examined samples was HIV-positive. However,
this does not negate the need for education program about
HIV and modes of transmissions.

Our study has some limitations. First of all, the sample
size was relatively small for such a study. Probably, screen-
ing all the refugees was more desirable. However, limited
resources were the main obstacles to perform mass screen-
ing. Secondly, the risk factor associated with such infec-
tions was not studied. It is important to mention that this
study should be considered preliminary and more studies
are needed to investigate risk factors associated with the
infections and other infectious diseases such as tuberculo-
sis and others.

To conclude, the prevalence of HBV in Syrian refugees
was nearly fourfold higher than that of indigenous peo-
ple of Iraq. The prevalence of HCV and HIV was very low
in both refugees and indigenous people. An immediate ac-
tion plan is needed to screen all refugees for HBV, to deter-
mine active HBV infection and treat accordingly and also
impose preventive measures to halt the spread of the in-
fection.

Footnote

Authors’ Contribution: We confirm that all authors con-
tributed directly to the intellectual content of the paper,
planned the project, contributed effectively in data collec-
tion and analysis and approved the final version of the pa-
per. We also confirm that the contents of the manuscript
have not been published or are not being submitted for
publication elsewhere, and all authors have no potential
conflicts of interest.

Int | Infect. 2017; 4(2):e39420.

10.

1.

12.

13.

. El-Serag HB. Epidemiology of viral hepatitis and hepatocellu-
lar carcinoma. Gastroenterology.  2012;142(6):1264-1273 el. doi:
10.1053/j.gastro.2011.12.061. [PubMed: 22537432].

. Davis GL, Dempster ], Meler JD, Orr DW, Walberg MW, Brown B, et
al. Hepatocellular carcinoma: management of an increasingly com-
mon problem. Proc (Bayl Univ Med Cent). 2008;21(3):266-80. [PubMed:
18628926].

. Shepard CW, Simard EP, Finelli L, Fiore AE, Bell BP. Hepatitis B virus
infection: epidemiology and vaccination. Epidemiol Rev. 2006;28:112-
25. doi: 10.1093/epirev/mxj009. [PubMed: 16754644].

. Messina JP, Humphreys I, Flaxman A, Brown A, Cooke GS, Pybus OG,
et al. Global distribution and prevalence of hepatitis C virus geno-
types. Hepatology. 2015;61(1):77-87. doi: 10.1002/hep.27259. [PubMed:
25069599].

. Muselmani W, Habbal W, Monem F. Prevalence of "anti-HBc alone"
among Syrian blood donors. ] Infect Dev Ctries. 2014;8(8):1013-5. doi:
10.3855/jidc.3827. [PubMed: 25116667].

. Chemaitelly H, Chaabna K, Abu-Raddad LJ. The Epidemiology of
Hepatitis C Virus in the Fertile Crescent: Systematic Review and
Meta-Analysis. PLoS One. 2015;10(8):e0135281. doi: 10.1371fjour-
nal.pone.0135281. [PubMed: 26296200].

. Hussein NR. Prevalence of HBV, HCV and HIV and Anti-HBs antibodies
positivity in healthcare workers in departments of surgery in Duhok
City, Kurdistan Region, Iraq. [JPAST. 2015;26(2):70.

. Hussein NR, Haj SM, Almizori LA, Taha A. The Prevalence of HBV and
HCV among Blood Donors Attending Blood Bank in Duhok city, Kur-
distan region, Iraq. Int ] Infect. 2016.

. Hussein NR, Rasheed ZA, Taha AA, Shaikhow SK. The prevalence of hep-

atitis D Virus infection amongst patients with Chronic active hepati-

tis B Virus infection in Duhok Governorate. [JPAST. 2015;28(1):1.

Bozicevic, Riedner G, Calleja JM. HIV surveillance in MENA: recent de-

velopments and results. Sex Transm Infect. 2013;89 Suppl 3:iii11-6. doi:

10.1136/sextrans-2012-050849. [PubMed: 23434789)].

Parascandola M, Weed DL, Dasgupta A. Two Surgeon General’s reports

on smoking and cancer: a historical investigation of the practice of

causal inference. Emerg Themes Epidemiol. 2006;3:1. doi: 10.1186/1742-

7622-3-1. [PubMed: 16403213].

Gushulak BD, MacPherson DW. Globalization of infectious diseases:

the impact of migration. Clin Infect Dis. 2004;38(12):1742-8. doi:

10.1086/421268. [PubMed: 15227621].

Sharara SL, Kanj SS. War and infectious diseases: challenges of the

Syrian civil war. PLoS Pathog. 2014;10(10):e1004438. doi: 10.1371/jour-

nal.ppat.1004438. [PubMed: 25393545].


http://dx.doi.org/10.1053/j.gastro.2011.12.061
http://www.ncbi.nlm.nih.gov/pubmed/22537432
http://www.ncbi.nlm.nih.gov/pubmed/18628926
http://dx.doi.org/10.1093/epirev/mxj009
http://www.ncbi.nlm.nih.gov/pubmed/16754644
http://dx.doi.org/10.1002/hep.27259
http://www.ncbi.nlm.nih.gov/pubmed/25069599
http://dx.doi.org/10.3855/jidc.3827
http://www.ncbi.nlm.nih.gov/pubmed/25116667
http://dx.doi.org/10.1371/journal.pone.0135281
http://dx.doi.org/10.1371/journal.pone.0135281
http://www.ncbi.nlm.nih.gov/pubmed/26296200
http://dx.doi.org/10.1136/sextrans-2012-050849
http://www.ncbi.nlm.nih.gov/pubmed/23434789
http://dx.doi.org/10.1186/1742-7622-3-1
http://dx.doi.org/10.1186/1742-7622-3-1
http://www.ncbi.nlm.nih.gov/pubmed/16403213
http://dx.doi.org/10.1086/421268
http://www.ncbi.nlm.nih.gov/pubmed/15227621
http://dx.doi.org/10.1371/journal.ppat.1004438
http://dx.doi.org/10.1371/journal.ppat.1004438
http://www.ncbi.nlm.nih.gov/pubmed/25393545
http://intjinfection.neoscriber.org

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Blood Samples
	3.2. HBsAg, HBcAb and HIV Detection by the Enzyme-Linked Immunosorbent Assay
	3.3. Ethics
	3.4. Statistics

	4. Results
	Table 1

	5. Discussion
	Footnote
	Authors' Contribution

	References

