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Seroprevalence of Hepatitis A Virus (HAV) in Mosul City
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Abstract
Background: Globally, there are about 1.5 million cases showing symptoms each year, with tens of millions 
likely to become infected. It is more common in areas of the world with poor sanitation and inadequate 
drinking water. The aim of the study is to identify percentage of the prevalence and distribution of hepatitis 
A (HAV) among the gender, age group.

Methods: Prospective study was applied in Mosul City for the period between July 2017 to June 2019. A 
seroepidemiologic survey about hepatitis A virus (HAV) infection was carried out in a group comprising 312 
patients, ranging in age from 1year to 60 years, from in the Mosul city. Three ml of blood were taken from 
the patients and Serum was separated and stored at -200C for the test.

Results: The results of the present study indicate that the total prevalence of type A virus in Mosul was 
(21.7%) and was distributed between males and females (14.4%) (7.3%), respectively. The infection rate 
was the highest in the age group (16-21 years).

Conclusion: According to the results of this study, the city of Mosul may be considered a settlement area for 
the hepatitis virus infection. So people responsible for health in the city must monitor programs to prevent 
transmission of the virus, which can be carried out in several ways.
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Introduction
Hepatitis A one of the viral disease that attack the 

liver and cause symptoms ranging from mild/severe.(1-

3) By polluting Food, water or by direct contact with a 
person who is infected, the infection virus is transmitted.
(4-5) Very few people with hepatitis A may die from 
hepatitis and others can be recovering completely by life 
time immunity. Unsafe water and poor sanitation and 
personal hygiene e.g. contaminated hands is considered 
a major risk of hepatitis A.(6-8) Hepatitis A infection 
does not cause chronic liver disease and is rarely fatal, 
as it can cause symptoms of debilitating hepatitis and 

acute hepatitis (HP), which result in high mortality. 
A infection occurs in isolated  somebody  causa  and 
in epidemics around the world and tends to occur 
periodically.(9) The epidemic disease caused by food or 
water contamination can be very widespread, such as the 
epidemiological billet that swept China-Shanghai in 1988 
and infected Three hundred thousand people. Hepatitis 
A viruses are prevalent in the environment and can resist 
the production and processing of food commonly used 
to disrupt and / or control bacterial pathogens.(10) The 
disease can cause serious economic and social damage 
to local communities. It may take weeks or months for a 
patient to recover from his or her work, school, or daily 
life. It can have serious effects on food establishments 
that are identified as harboring the virus and their overall 
domestic productivity.(11) Geographical areas can be 
classified as high, moderate or low levels of hepatitis 
A infection. The symptoms of hepatitis are similar to 
the viruses that cause it, and the symptoms of hepatitis 
in children are similar to the symptoms of influenza, 
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including: (12) fever. Nausea. Vomiting. Anorexia. 
General fatigue. Stem in the upper right of the abdomen 
or pain, where the liver is located. Jaundice, this occurs 
due to the swelling of the liver, in addition to increased 
backup of the blood in the blood and clogged, leading to 
change the color of the urine to dark orange, and stool 
to light yellow or similar to clay color.(13-15) With the 
possibility of previous symptoms, many children with 
hepatitis do not have any symptoms, and the absence 
of symptoms with age is inversely proportional to the 
increase in the risk of infection without symptoms as the 
age is smaller.(16) Studies show that only 30% of children 
with symptoms younger than 6 are present, most of who 
appear mildly, and symptoms persist for several weeks 
in older children.(17-20) Hence, this study was designed 
to determine the sero-prevalence of antibodies to HAV 
among HCWs at National Institute for Pharmaceutical 
Research and Development (NIPRD) in Mosul City, 
Republic of Iraq.

Method
A prospective design was applied in the current 

study. Data were collected for the period between 1st 
of January 2018- 31 of December, 2018 in Mosul City-
Iraq. A questionnaire was prepared to gather information 
related to patients who infected with the virus such as 
their drinking water quality and sources, toilets used and 
food preparation as well as the some information related 
to the family socio economic status and educational 
level. Agreement of the patient were gathered before 
they enrolled in the study.

Sample collection

For serological analysis for HAV (3mls) of venous 
blood was collected from each participant into standard 
sample bottles. The blood samples were collected 

by well-trained phlebotomists. The samples were 
centrifuged at 4,452g for 10minutes and the recovered 
plasma were aliquoted into the well-labeled cryovials, 
and kept into -400C freeze until ready for the screening.

Serological Screening

Serological diagnosis was done using Rapid 
diagnostic tests (RDTs), for HAV infection the SD 
BIOLINE (Standard Diagnostic (SD) Inc., Korea) one 
step HAV test kit was used for detection of HAV infection 
and HAV antibodies was done using the SD BIOLINE 
HCV test kit. This is an immunochromatographic rapid 
test for the qualitative detection of antibodies specific to 
HAV in blood with a sensitivity of 100% and specificity 
of 99.4% according to manufacturer’s instructions found 
on the standard operation procedure insert. The sero-
positive samples to HAsAg detected by RDTs screening 
were further confirmed by Wesstern blot (Trinity 
Biotech, Bray, Ireland) according to manufacturer’s 
specifications.

Data analysis
The data obtained from the study was analyzed 

using (SPSS) (version 20.0), descriptive statistics were 
presented in Tables. The Chi-square (X2) test was 
applied to determine the level of association of the 
prevalence of HAV among study samples with respect 
to sex and age distribution associations. Values of P ≤ 
0.05 were considered statistically significant.

Results
The results of the present study indicate that the 

total prevalence of type A virus in Mosul was (21.7%) 
and was distributed between males and females (14.4%) 
(7.3%), respectively. The infection rate was the highest 
in the age group (16-21 years).

Table ( 1 ) HAV Sero-positivity & Gender difference

Gender Total * No. Positive ( % ) No. Negative ( % )

Male 59 29 ( 47.4 ) 30 ( 50.8 )

Female 70 14 ( 20 ) 56 ( 80 )

Total 129 43 ( 33.3 ) 86 ( 66.7 )

Male 53 6 ( 11.3 ) 47 ( 88.6 )

Female 60 9 ( 15 ) 51 ( 85 )

Total 113 15 ( 9.3 ) 98 ( 86.7 )
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Male 27 3 ( 11.2 ) 24 ( 88.8 )

Female 43 7 ( 16.2 ) 36 ( 83.7 )

Total 70 10 ( 14.2 ) 60 ( 85.7 )

All total 312 68 ( 21.7 ) 244 ( 78.3 )

Table 2 : Sero-prevalence of Anti – HAV ( all markers ) and gender difference

Gender Total

IgG – ve IgG + ve * IgG + ve * IgG - ve

IgM – ve IgM - ve  IgM + ve  IgM + ve

Negative non reactive 
%

Reaction or 
Vaccination % Positive or reaction % Positive or reaction %

Male 59 19 ( 32.2 ) 17 ( 28.8 ) 16 ( 27.2 ) 7 ( 11.8 )

Female 70 38 ( 54.2 ) 13 ( 18.5 ) 15 ( 21.4 ) 4 ( 5.9 )

Total 129 57 ( 44.1 ) 30 ( 23.2 ) 31 ( 24.2 ) 11 ( 8.5 )

Male 53 27 ( 50.9 ) 21 ( 39.6 ) 2 ( 3.7 ) 3 ( 5.8 )

Female 60 13 ( 21.6 ) 38 ( 63.3 ) 5 ( 8.3 ) 4 ( 6.8 )

Total 113 40 ( 35.4 ) 59 ( 52.2 ) 7 ( 6.2 ) 7 ( 6.2 )

Male 27 18 ( 66.6 ) 5 ( 18.5 ) 2 ( 7.4 ) 2 ( 7.4 )

Female 43 25 ( 58.2 ) 10 ( 23.3 ) 5 ( 11.6 ) 3 ( 6.9 )

Total 70 43 ( 6.1 ) 15 ( 21.4 ) 7 ( 10 ) 5 ( 7.1 )

Total 312 140 ( 44.8 ) 104 ( 33.3 ) 45 ( 14.4 ) 23 ( 7.3 )

Table (3 ) : Age groups distribution of Sero-positivity anti–HAV antibodies

Age
Total Anti – HAV antibodies Anti – HAV antibodies 

No. Of case Positive IgM , IgG ( % ) Negative IgM , IgG ( % )

5-Jan 30 9 ( 30 ) 21 ( 70 )

10-Jun 36 10 ( 27.7 ) 26 ( 72.3 )

15-Nov 25 6 ( 24 ) 19 ( 76 )

16 - 20 52 17 ( 32.6 ) 35 ( 67.4 )

>20 169 26 ( 15.3 ) 143 ( 84.7 )

All total 312 68 ( 21.7 ) 244 ( 78.3 )

Table ( 1 ) HAV Sero-positivity & Gender difference
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Discussion
According to world Health Organization, about 

more four million people infected with HAV are in 
the milled east region. Due to the armies and political 
conflicted in these countries the accurate data about 
HAV Sero-prevalence are very imperfect.(21) One of the 
these country is Iraq and Especially City of Mosul which 
attached by for more than three years and the health care 
system was breakdown. The aim of the present study is to 
estimate the sero-prevalence of HAV in Mosul City the 
Capital city of Nineveh Governorate among specific age 
group. The finding of current study shows that, among 
312 patients with a clinical presentation of viral hepatitis, 
(21.7%) had positive serum anti-HAV antibodies. These 
results mirrors of three years of the poor sanitation ,and 
unsafe water supply as well as bad hygienic situation of 
the City. According to Turky et.al.(15) the HAV infection 
is hyper endemic in Iraq with a national estimate of IgG 
sero-prevalence rate of 98% in the 5th decade and older 
age group (41+). The result is higher rate than finding 
of previous studies that conducted in recent years in 
other Iraqi Province like Basrah, Dehouk and Kirkuk.
(22) Safiabadi et.al(23) stated that Hepatitis A is strongly 
associated with hygiene factors and has increased rates 
of infection during periods of war and conflict, according 
to recent statistics of infection in countries such as Iraq, 
Afghanistan, Yemen and Syria. Similarly to previous 
studies in Iraq and Kingdom Saudi Arabia, the gender 
has no significant differences were found between male 
and female infected.(16)

Recommendation: According to the results of this 
study, the city of Mosul may be considered a endemic 
area for the hepatitis virus infection. So the stakeholders 
in the city must monitor programs to prevent transmission 
of the virus, which can be carried out in several ways.
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