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Abstract  

Background: Hepatitis A infections is serious public health threats around the world, among 

children play important roles and considered vital reservoirs for acute hepatitis A 

Objective: To determine the frequency of hepatitis A virus among children in Diyala 

Governorate. 

Patients and methods: Cross sectional study were conducted in the Batool Teaching 

Hospital for Maternity and Children during the period from 1st January 2022 till 31 December 

2022. All study population (1391) under to Hepatitis A virus detection using enzyme linked 

immunosorbant assay as well as make interview for each participant to collect demographic 

and clinical data   

Results: The infection rate was 21.42%, the frequency of infection was more common in 

males 161(54.02%) than females 137(45.98%). Regarding the seasonal variation the rate was  

more common during February, April, May, July, September and October compared to winter 

25.64%, 24.52%, 20.75%, 34.28%, 20.66% and 30% respectively The rate showed high 

percentage among age group (2 month -5 years) 50.33% followed by age group (6-10) and 

(11-15) years. High percentages were notice in area around Baqubah city 164(55.03%) than in 

Baqubah 134(44.97%) 

Conclusion: Hepatitis A virus seroprevalence in Iraq has been declining since the past decade 

especially in children less than 10 years, indicating intermediate-to-low endemicity of 

hepatitis A virus. However, people are still many susceptible, indicating the need for hepatitis 

A virus vaccination in the country. 
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Introduction 

     Acute viral hepatitis is a systemic infection affecting the liver predominantly. One of five 

viral agents causes almost all cases of acute viral hepatitis: hepatitis A virus (HAV), HBV, 

HCV, the HBV-associated delta agent or HDV and HEV. All these human hepatitis viruses 

are RNA viruses, except for hepatitis B, which is a DNA virus but replicates like a retrovirus 

[1]. 

 

     Hepatitis A is the most common form of acute viral hepatitis in developing countries. In 

children < 6 years of age, most infections are asymptomatic, and if illness does occur, it is 

usually anicteric [2]. It is estimated 1.5 million cases diagnosed each year globally [3]. 

Hepatitis A endemicity is intimately linked to hygienic and sanitary conditions, as well as 

other markers of socioeconomic development. HAV infection is highly endemic in 

developing countries with low sanitary and hygienic conditions, household crowding, and 

insufficient water supply [4]. 

 

     Hepatitis A virus is a positive-strand RNA virus classified within the 

family Picornaviridae. The mature HAV virion is a small 27 nm, generally spherical, non-

enveloped particle [5]. Four of the seven genotypes of HAV affect humans (genotypes I and 

III are the most common), but only one serotype exists. Infection with any of the genotypes 

usually results in lifelong immunity [6]. 

 

     Spread of infection is generally person to person or by oral intake after fecal contamination 

of skin or mucous membranes; less commonly, there is fecal contamination of food or water 

[7]. Persons with hepatitis A can shed the virus in their stool beginning several weeks before 

the onset of symptoms. The viral concentration in stool is highest in the prodromal phase. For 

those who develop symptoms, the viral concentration is usually very low by the time jaundice 

appears and undetectable before symptoms resolve [8][9]. 

 

     The incubation period of hepatitis A is 2-6 weeks. Children with hepatitis A usually do not 

have any clinical symptoms, while adults experience nausea, weight loss, and jaundice. In 

some cases, hepatitis A may progress to acute hepatic failure or fulminant hepatitis [10]. 

 

     Several studies from Iraq and abroad have reported a varying prevalence so this study 

design to determine the frequency of hepatitis A virus among children in Diyala Governorate. 
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Patients and methods 

     Study design: Cross sectional study were conducted in the Batool Teaching hospital for 

children during the period from 1st January 2022 till 31st December 2022.  

 

Sample Collection and Processing 

     Children are presented with acute onset of low-grade fever (< 38.5 °C), vomiting, diarrhea, 

nausea, malaise, abdominal pain, and normal-colored urine. Only children with elevated 

transaminases were recruited. All samples were tested for qualitative determination of IgM-

class antibody to hepatitis A virus in human serum using enzyme linked immunosorbant assay 

(DIALAB, HAV-IgA, Ref Z08372, Austria) as well as interview for each participant to 

collect demographic and clinical data. 

   

Statistical analysis  

All date are summarized as number and percentages. 

 

Results  

     A total of 1391 serum samples from clinically suspected cases of AVH were received from 

January 2022 to December 2022. Of the specimens, 298 (21.42%) were positive for IgM anti-

HAV antibodies. Regarding the seasonal variation the rate was  more common during 
February, April, May, July, September and October compared to winter 25.64%, 24.52%, 

20.75%, 34.28%, 20.66% and 30% respectively as shown in (Table 1).  

 

Table 1: Distribution of HAV among study population during 2022. 

Months Examine No. Infected No. Percentage  

 

January 0 0 0 

February 78 20 25.64% 

March 158 25 15.82% 

April 53 13 24.52% 

May 106 22 20.75% 

June 182 34 18.68% 

July 140 48 34.28% 

August 338 51 15.08% 

September 121 25 20.66% 

October 70 21 30% 

November 56 10 17.85% 

December 89 29 32.58% 

Total 1391 298 21.42% 
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      Distribution of HAV infection in children according to gender demonstrating that 

percentage in males 54.02% more than in females 45.98% as shown in (Table 2). 

 

Table 2: Gender distribution among study population during 2022. 

Gender  No. Positive cases Percentages  

 

Males  161 54.02% 

Females  137 45.98% 

Total  298 100% 

 

 

     According to age distribution, their age of positive HAV cases ranged between 2 months-

15 years. The rate showed high frequency among age group (2 month -5 years) 150(50.33%), 

while the remaining in age group (6-10) and (11-15) years respectively as shown in (Table 3). 

 

Table 3: Distribution of syphilis according to age in study population 

Age (years) No. Positive cases 

 

Percentages 

2 month -5 years  150 50.33% 

6-10 years  109 36.57% 

11-15 years  39 13.10 

Total  298 100% 

 

     Frequency of HAV infection in children according to residency demonstrating that 164 

(55.03%) in Around Baqubah more than in 134(44.97%) Baqubah as shown in (Table 4). 

 

Table 4: Residence distribution among study population. 

Residence No. Positive cases Percentages 

 

Baqubah  134 44.97% 

Around Baqubah 164 55.03% 

Total  298 100% 
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Discussion 

    The result of current study reported the infection rate of AVH during January 2022 to 

December 2022 was 21.42% were positive for IgM anti-HAV antibodies. This result 

comparable with study in Mosul City reported that the prevalence of HAV IgM was 21.7% in 

2020 [11]. This results show an intermediate-to-low endemicity of HAV in Diyala- Iraq; 

which is different from the earlier report of a high endemicity of HAV, with a seroprevalence 

of 96.4% [12]. 83.3% in Wasit Province/Iraq in 2015 [13]. 65% in Al-Alwyia pediatric 

teaching hospital in 2015 [14]. 54.38 % in Babylon province in 2016 [15].Other study done 

outside Iraq reported 12% in Egypt [16].  The recent development of inactivated and live 

attenuated hepatitis A vaccines has raised the hope of reducing hepatitis A incidence. With 

hepatitis A vaccine already licensed in several countries, including the United States, much 

consideration is being given to which groups to vaccinate [17]. Such wide variation in 

positivity could be due to the differences in the study population, living standard, sanitation, 

environmental hygiene, underreporting, and the reluctance of patients seeking medical care 

and type of samples whether sporadic or from outbreaks. 

 

     Regarding the seasonal variation the rate was  more common during February, April, May, 

July, September and October compared to winter 25.64%, 24.52%, 20.75%, 34.28%, 20.66% 

and 30% respectively. This result agreed with other studies were observed for acute viral 

hepatitis, with most prominent peaks were shown in spring and summer for hepatitis A; B; C 

and E. These findings have been explained by some authors as due to summer travel to an 

endemic area, swimming habits of the population in hot months,  poor hygiene and 

environmental sanitation, and food habits (feco‑oral transmission of viral hepatitis) [18][19]. 

As well as Hepatitis A virus is an extremely stable virus and can survive for 12 weeks to 10 

months in water [20][21]. This stability accounts for the frequent occurrence of waterborne 

and shellfish‑transmitted outbreaks [22][23]. In this regard, the virus is relatively resistant to 

heat or chemical inactivation and this situation allow the dissemination of HAV infection. 

Therefore, disruption of sanitation and water supplies was the most likely contributing factor 

for the seasonal occurrence of hepatitis A and E. A number of case reports has described 

water exposure as a possible risk factor for acquiring HEV infection: Swimming in a lake 

[24]. 

 

      In this study, there was a male predominance, which is consistent with several studies 

done in Iraq and other countries [11][15]16][25][26][27]. Infections with viruses are more 

prevalent in human males than in females, suggesting that behavioral or occupational 

exposures contribute to the acquisition of infection or health-seeking behavior in the 

community [28]. The higher rate of HAV positivity in males in our study may be mainly 

associated with them being more in contact with the external environment and consuming 

more unhygienic foods and beverages. Other study reported that seropositivit of HAV was 

more common in females than males such as [13][29][30]. Other study carried out in Canada 

by Wu et al. reported that males have higher proportion than females in respect to HAV 

infection [31]. While no sex prediction was appearing in other studies [12][32]. 
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     According to age distribution, their age of positive HAV cases ranged between 2 months-

15 years. The rate showed high frequency among age group (2 month -5 years) 150(50.33%), 

followed by  age group 6-10 years, this result comparable with other Iraqi studies which 

reported that most infection occur in children less than 5 years [13][14][25][30]. In this study, 

the majority of cases belonged to the age group below 10 years. The consumption of food and 

water from open places and fast-food restaurants in the crowded slum areas with poor 

hygienic conditions puts this age group at high risk of getting infections [33]. Also the result 

of current study agreed with WHO report, 2014 which found that in the developing world 

about 90% of children have been infected by age of 10 years and thus are immune by 

adulthood [34]. 

 

In conclusions. Hepatitis A virus seroprevalence in Iraq has been declining since the past 

decade especially in children less than 10 years, indicating intermediate-to-low endemicity of 

hepatitis A virus. However, people are still many susceptible, indicating the need for hepatitis 

A virus vaccination in the country. 

 

     In general, the rate of HAV seropositivity does not differ by residence from other studies 

and reports from developing and developed countries. We found that the likelihood of HAV 

seropositivity was higher in area around Baqubah city 164(55.03%) than in Baqubah 

134(44.97%) this result agreed with [27][30][35].Poor personal hygiene and health education 

might be the main reason for the increasing number of HAV cases. Most of migrants’ families 

lived in camps far away from the city center where poor sanitations and limited access to safe 

drinking water. This may contribute to the incidence of HAV [36][37]. 
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