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Abstract 

The most prevalent viral infection that causes hepatitis is hepatitis A virus (HAV), which 

continues to be a worldwide health issue for both developed and underdeveloped nations. By 

calculating the rate of HAV IgM positive, the current study sought to determine the prevalence 

of HAV infections among patients in the province of Diyala. In the present study, a total of 180 

blood specimens were collected from patients, who referred to diagnostic individuals in Diyala 

Province, Iraq from October /2022 till Agust 2023. The presence of HAV in the specimens was 

investigated using ELISA technique. The results of the current study revealed that the overall 

positivity rate of HAV IgM was 13.3%.  HAV IgM positivity was higher among 1-2 years old 

group.  While, it was insignificantly higher among females compared to males (54.2%). 

Furthermore, HAV IgM positivity rate was insignificantly higher among Rurales compared to 

urbans (58.3%, 41.7%). Additionally the results showed that HAV IgM positivity rate among 

those used unsterilized water (70.8%) was significantly higher than that sterilized water 

(29.2%). Moreover, the results found that those with un vaccinated with HAV vaccine had 

significantly higher (79.2%) HAV IgM positivity rate. The present study founded that it is 

important to increase our knowledge about the frequency of HAV infections among patients 

and early diagnosis of HAV infections is essential in community for infection control.  
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 بين المرضى في محافظة ديالى / العراق Aلفيروس التهاب الكبد  HAV IgMانتشار مؤشر 

 وأنسام داود سلمان   نور قاسم راشد

 جامعة ديالى  -كلية العلوم  -علوم الحياة قسم 

 خلاصةال

، والذي لا يزال يمثل  A (HAV)إن العدوى الفيروسية الأكثر انتشارًا التي تسبب التهاب الكبد هي فيروس التهاب الكبد 

الإيجابي ، هدفت الدراسة الحالية  HAV IgMمشكلة صحية عالمية لكل من الدول المتقدمة والنامية. من خلال حساب معدل 

عينة دم من  180محافظة ديالى. في هذه الدراسة ، تم جمع ما مجموعه  بين مرضى HAVإلى تحديد مدى انتشار عدوى 

حتى آب  2022تشخيص في محافظة ديالى ، العراق من تشرين الأول / أكتوبر / مستشفى للالمرضى الذين تم تحويلهم إلى ال

أوضحت نتائج الدراسة  .ELISAفي العينات باستخدام تقنية  A. تم الكشف عن وجود فيروس التهاب الكبد 2023/ أغسطس 

سنوات.  2-1أعلى بين مجموعة  HAV IgM. كانت إيجابية ٪13.3كان  HAV IgMالحالية أن معدل الإيجابية الكلية لـ 

 HAV IgM(. علاوة على ذلك ، كان معدل إيجابية ٪54.2بينما كانت أعلى بشكل غير معنوي بين الإناث مقارنة بالذكور )

(. بالإضافة إلى ذلك أظهرت النتائج أن ٪41.7،  ٪58.3ق الريفية مقارنة بالمناطق الحضرية )أعلى بشكل ضئيل بين المناط

( كانت أعلى بكثير من تلك المعقمة ٪70.8بين أولئك الذين استخدموا المياه غير المعقمة ) HAV IgMمعدل إيجابية 

لديهم معدل إيجابي أعلى بكثير  HAVبلقاح  (. علاوة على ذلك ، وجدت النتائج أن أولئك الذين لم يتم تطعيمهم29.2٪)

. أوضحت الدراسة الحالية أنه من المهم زيادة معرفتنا حول تواتر الإصابة بعدوى فيروس التهاب HAV IgM( من 79.2٪)

الكبد الوبائي بين المرضى والتشخيص المبكر لعدوى فيروس التهاب الكبد الوبائي هو أمر ضروري في المجتمع للسيطرة 

 العدوى.على 

 ، الاليزا، الانتشار ومحافظة ديالى. A  ،IgMفيروس التهاب الكبد الكلمات المفتاحية: 

 

Introduction 

Hepatitis A virus (HAV) is the cause of hepatitis A, which is an inflammation of the liver. When 

an uninfected (and unvaccinated) individual consumes food or water that has been contaminated 

by an infected person's faeces, the virus is most commonly disseminated. Oral-anal sex, 

contaminated food or water, poor personal hygiene, and inadequate sanitation are all risk factors 

for the illness [1].  
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HAV is an RNA virus with only one strand. The virus multiplies in the liver and is expelled in 

bile following infection, which typically occurs by fecal-oral transmission. By means of certain 

plasma membrane receptors, HAV reaches the hepatocyte [2]. The liver has an immune reaction 

that intensifies liver damage by causing portal and periportal lymphocytic infiltration. Only a 

few occurrences have been associated with blood transfusions and mother-to-fetus vertical 

transmission [3]. The 14–21-day anicteric prodromal, when fecal and serum virus 

concentrations are high, is when HAV transmission is at its peak. In general, the incubation 

phase lasts between two and six weeks, with a 28-day average. For up to three weeks, fecal 

viral excretion can continue. Five to ten days after exposure, serum IgM anti-HAVantibodies 

can be found for the first time [4]. According to epidemiological data, the geographic 

distribution of HAV infection varies according to hygienic and sanitary circumstances as well 

as other socioeconomic development variables [5]. Children exhibit the least amount of the 

HAV infection's clinical manifestation, which is age-dependent [4]. Children are a crucial 

component in the spread of HAV. One indicator of the epidemiological patterns of HAV and 

viral transmission throughout the population is the seroprevalence of anti-HAV antibodies by 

age group [6]. 

HAV infection is less common when there is a drop in the seroprevalence of HAV antibodies 

in a community, especially in children [7]. According to seroepidemiological findings, some of 

the hyperendemic nations have transitioned to reduced infection rates. For assessing HAV 

seroprevalence, the WHO suggests using two different approaches. Both techniques rely on the 

detection of anti-HAV IgG antibodies to determine HAV endemicity in nations where the 

majority of the population has not had a HAV vaccination [8].The first technique relies on 

estimating the prevalence of HAV over the entire population, whereas the second way takes an 

individualised approach based on age [4]. For the first technique, the prevalence of HAV is 

divided into three categories: high, defined as more than 50% of the population; intermediate, 

defined as between 15% and 50%; and low, defined as less than 15% of the population [9]. The 

second technique divides the endemicity into four categories: high (90% by 10 years old), 

moderate (50% by 15 years old, with 90% by 10 years old), low (50% by 30 years of age, with 

50% by 15 years of age), and extremely low (50% by 30 years old). The age-specific technique 
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offers a more accurate assessment of seroprevalence [10]. Most of Africa, Asia, Central 

America, and South America are among the regions that have a high endemicity. Household 

overcrowding, limited water supply, and poor sanitation in these places are factors that aid in 

the spread of the virus between young children. Iraq is thought to be a highly endemic region 

[8]. Contrary to the towns with high rates of hepatitis A, where the majority of cases affect 

children under the age of 15, the illness affects children, adolescents, and young adults in the 

three communities with moderate rates. Early childhood virus exposure has reduced as 

socioeconomic conditions and their effects have improved [11]. Immunization against HAV 

can prevent infection, and HAV vaccine can be used as prophylaxis before and after exposure 

to the virus. The two primary obstacles to implementing a HAV vaccination campaign are 

practicality and affordability. As with other diseases that are preventable by vaccination, 

prevention techniques rely on the epidemiological traits of HAV infection in the given nation 

[8]. Age-specific and periodical seroprevalence information are not available nationally for 

Iraq, and the unique epidemiological characteristics of HAV infection are unknown. According 

to the WHO, Iraq has a hyperendemic (96.4%) hepatitis A infection rate, and the number of 

cases has increased considerably. Hepatitis A and E viruses proliferate because of a variety of 

circumstances, including poor hygiene, contaminated food, and contaminated water [12]. 

Methods 

Patients and Blood specimens’ collection  

This research included 180 hepatitis A patients in total. (1-2) years to greater than 5 years was 

the age range, and the majority were female (58.9% against 41.1%). Age, sex, place of 

residence, source of drinking water, and hepatitis A vaccination status were all pre-recorded on 

a particular questionnaire.  Short one-to-one patient interviews were used to gather the 

information.   

Each participant provided five milliliters of venous blood, which was drawn using five milliliter 

sterile, disposable plastic syringes. After the samples were prepared, they were collected and 

stored at -20 C until use. 
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Detection of HAV by ELISA Method  

Hepatitis A virus IgM detection was performed on blood samples employing the ELISA 

technique using an ELISA kit from Dia.Pro/Italy. 

Statistical analysis 

All parameters were represent as numbers percentages, and Pearson-Chi-square test was 

detected to reveal significant differences in frequency. P≤0.05 was measured significant. Our 

data were analyzed using SPSS v. 21.0 statistical software. 

Results 

Detection of Hepatitis A virus by serological marker 

Table 1 revealed that the HAV IgM positivity rate among patients were 13.3% with statistically 

significant difference (P<0.001***).   

Table 1: Positivity rate of HAV IgM serological marker. 

MARKER STATUS NO. % P VALUE  

HAV-IgM Positive  24 13.3% P<0.001*** 

Negative  156 86.7% 

*Significant difference between proportions using Pearson Chi-square test at under 0.05 level. 

Distribution of HAV IgM positivity rate According to demographic factors 

The distribution of HAV IgM positivity rate according to the age, gender and residence showed 

that insignificant differences (P>0.05). About the source of drinking water, the HAV IgM 

positivity rate among those used unsterilized water (70.8%) was significantly higher than that 

who sterilized water (29.2%), (P<0.001***). In regard to the vaccination with HAV vaccine, 

the results found that those with un vaccinated had significantly higher (79.2%) HAV IgM 

positivity rate (P<0.001***). All these details were shown in table 2. 
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Table 2: Distribution of HAV IgM positivity rate according to demographic factors. 

Variables 

HAV_IgM positivity rate 

p value Yes No 

No. (%) No. (%) 

Age (years) 

1-2 
65 (41.7%) 

 

p>0.05 
10 (41.7%) 

<5 9 (37.5%) 73 (46.8%) 

>5 5 (20.8%) 18 (11.5%) 

Gender 

Male 11 (45.8%) 63 (40.4%) 
p>0.05 

Female 13 (54.2%) 93 (59.6%) 

Residence 

Urban 10 (41.7%) 
 

75 (48.1%) 
 p>0.05 

Rural 14 (58.3%) 81 (51.9%) 

Source of drinking water 

Sterilized 7 (29.2%) 
 

126 (80.8%) 
p<0.001*** 

Unsterilized 17 (70.8%) 30 (19.2%) 

Vaccination with HAV vaccine 

Vaccinated 5 (20.8%) 95 (60.9%) 
p<0.001*** 

Un vaccinated 19 (79.2%) 61 (39.1%) 

*Significant difference between proportions using Pearson Chi-square test at 0.05 level. 

Discussion 

In order to effectively manage infection at the community level in Iraq, it is crucial to measure 

the seroprevalence of the Hepatitis A virus there [13]. 

The results of the current research showed a 13.3% HAV IgM positive rate, which contrasts 

with those of other studies carried out in Iraq, which showed positivity rates of 96.4%, 21.7%, 

68.3%, and 78.6%, respectively [14] [15] [13] [16]. However, studies conducted in various 

parts of the world have revealed varying HAV IgM positivity rates. For example, Iran [17] 

reported a HAV IgM rate of 93.2%, India [18] reported a rate of 50.59%, and Turkey [19] 

reported a rate of 0.2% for HAV IgM seropositivity. 

The fecal-oral pathway is the main method that the hepatitis A virus spreads, and immunization 

with the HAV vaccine together with health education for bettering sanitation is the most 

effective strategy to manage the illness in an endemic region [20]. The variations in the findings 

between research might be attributed to the viral serum load, sensitivity and specificity of the 
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ELISA technology used, sample size, and geographic location. Poor socioeconomic standing 

may also be to blame for this discrepancy, which may have led to increased rates of HAV 

infection in certain nations. Additionally, factors contributing to the increasing frequency of 

HAV infection include increased levels of hygiene, non-compliance with HAV immunization 

usage, and others [21] [16]. 

According to the study's findings, the prevalence of HAV IgM positive in children under 5 

years of age was negligible. These findings were in line with those of earlier research conducted 

in Iraq [15][13]. Additionally, results from international research were in agreement with the 

current findings [22] [23] [17] [19]. The most affected age group was those under two years, 

and the current investigation discovered that HAV was the main cause of hepatitis infection in 

children under the age of five. The persistence of HAV infection in certain newborn nurseries, 

the high incidence of nosocomial HAV infection in hospitals, as well as waterborne outbreaks, 

as HAVs are resistant to chlorination, were likely the most frequent causes of HAV infection 

[21]. Low health awareness, poor personal cleanliness, tainted food and water, tainted children's 

toys, and failure to comply with HAV immunization usage are some of the variables that may 

contribute to the spread of HAV among these age groups [24].  

Another finding in the current study showed that females (54.2%) had the insignificantly higher 

distribution positive rate for HAV IgM. Other research [22] [25] [23][17] [19] [15] [13] [16] 

revealed that there were no significant differences in the present data, indicating that both sexes 

were exposed to an equal risk of infection in the current study groups. 

The current research founded that rural areas had higher distributions of HAV IgM positive 

than urban areas. This is consistent with research by [26] [17] [16] and others. Rural areas see 

a higher prevalence of human waste, although sewage treatment in metropolitan areas is nearly 

always adequate. These streams are the primary source of disease in the human population and 

agricultural irrigation. According to the current research, which is in line with other studies, 

these waters serve as the primary irrigation supply for agriculture and, in the event of 

contamination, serve as a source of infection for the public [26] [16]. 
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Other studies [27] [28] [16] [29] have noted the significance of the HAV IgM positive rate in 

relation to the source of drinking water. Individual water systems that used wells with untreated 

ground water were most frequently connected to reported cases of hepatitis A infection related 

with drinking water. There were only two reports of environmental and recreational prevalence, 

indicating that untreated drinking water is a more typical waterborne exposure route for 

hepatitis A [30]. 

Other research [27] [28] [16] [29] have emphasized the importance of the HAV IgM positive 

rate in connection to the source of drinking water. The majority of reported cases of hepatitis A 

infection associated with drinking water were associated with specific water systems that used 

wells with untreated ground water. Since there were only two reports of environmental and 

recreational prevalence, contaminated drinking water is likely to be the most common 

waterborne exposure route for hepatitis A [30]. 

The current findings might be explained by the fact that unvaccinated patients who live in rural 

areas or who are older than 15 may have internal health issues and low socioeconomic level, 

which could have led to a greater frequency of HAV infection. 

Conclusions 

According to the results in the present study, the Diyala province still in the intermediate zone 

of endemicity for the hepatitis A virus infection. Due to people responsible for health in the 

Diyala province must monitor programs to prevent transmission of the HAV, which can be 

done in several ways. 

References 

1. I. P. Chatziprodromidou, M. E. Dimitrakopoulou, T. Apostolou, T. Katopodi E. 

Charalambous, A. Vantarakis, Hepatitis A and E in the Mediterranean: A systematic 

review, Travel Medicine and Infectious Disease, 102283(2022)      

2. A. D. Salman, Evalution of anti-HAV antibodies (IgM) among children aged 1-5 years 

in Diyala governorate, (2018) 



  

 

59 

Academic Science Journal 

P-ISSN: 2958-4612  

E-ISSN: 2959-5568 

 

Volume: 2, Issue: 2, April 2024 

Manuscript Code: 790B  

 

3. B. M. AL-aajem, Seroprevalence of helicobacter pylori and hepatitis A among children 

(Doctoral dissertation, College of medicine Seroprevalence of helicobacter pylori and 

hepatitis A among children Submitted to the Council of the College of Medicine, Diyala 

University), (2022) 

4. World Health Organization. Hepatitis A. Updated February 2021. 

https://www.who.int/news-room/fact-sheets/detail/hepatitis-a    

5. D. Mukherjee, M. R. Savaliya, V. Jaiswal, Organic , (2022)   

6. E. Wilson, M. G. Hofmeister, S. McBee, J. Briscoe, E. Thomasson, R.  H. Olaisen, ,  

L. Haddy, Notes from the Field: hepatitis a outbreak associated with drug use and 

homelessness—West Virginia, 2018, Morbidity and Mortality Weekly Report, 

68(14), 330(2019) 

7. K. D. Johnson, X. Lu, D. Zhang, Adherence to hepatitis A and hepatitis B multi-dose 

vaccination schedules among adults in the United Kingdom: a retrospective cohort 

study, BMC Public Health, 19(1), 1-9(2019)    

8. I. Abdullah, A. Goreal, Seroprevalence of anti-hepatitis A virus antibody in Iraq, East 

Mediterr Health J. 28(11),829-834(2022) 

9. A. Chakravarti, T. Bharara, Epidemiology of hepatitis A: past and current trends. 

Hepatitis A and other associated hepatobiliary diseases, London: IntechOpen, 3-

20(2020)   

10. N. Iorio, S. John, Hepatitis A. In StatPearls [Internet]. StatPearls Publishing,(2022)  

11. E. M. Tan, J. R. Marcelin, A. Virk, Pre-travel counseling for immunocompromised 

travelers: A 12-year single-center retrospective review. Infection, Disease and Health, 

24(1), 13-22(2019)   

12. M. A. Merzah, A. A. A. L. G. Mohammed, A. N. H. Al-Aaragi, M. Salim, Epidemiology 

of Viral Hepatitis from 2007 to 2016 in Karbala Governorate, Iraq, Journal of research 

in health sciences, 19(2), e00445(2019)    

13. A. Ibrahim, G. Amer, Seroprevalence of anti-hepatitis A virus antibody in Iraq, EMHJ, 

28 (11), 829-834(2022) 



  

 

60 

Academic Science Journal 

P-ISSN: 2958-4612  

E-ISSN: 2959-5568 

 

Volume: 2, Issue: 2, April 2024 

Manuscript Code: 790B  

 

14. A. M. Turky, W. Akram, A. S. Al-Naaimi, A. R. Omer, J. Rawi, Analysis of acute viral 

hepatitis (A and E) in Iraq, Glob. J. Health Sci., 3(1):70–6(2011)    

15. I. D. Ismail, H. I. Radhwan, Seroprevalence of Hepatitis A Virus (HAV) in Mosul City. 

Medico-legal Update, January-March, 20 (1),310-314(2020)  

16. SH. Morshed, A. S. Saihood, Molecular Detection and Immunology Study of Hepatitis 

A Virus in Children under 6 Years Age, International Journal of Drug Delivery 

Technology,12 (1),217-220(2022)   

17. A. B. Mohammad, L. Victor Hugo, N. Mandana, Seroprevalence of viral hepatitis A, B, 

C, D and E viruses in the Hormozgan province southern Iran, BMC Infectious 

Diseases,19,1027(2019)   

18. M. Bharti, K. Anu, R. Janardhan, C. Aradhana, T. Jitendra, B. Shipra, H. N. Verma, 

Molecular characterization of hepatitis A virus from children hospitalized at a tertiary 

care centre in northwest India, Indian J Med Res., 147, 507-512(2018)   

19. Y. Ahmet, Hepatitis A seroprevalence in Erzurum, Turkey, Annals of Agricultural and 

Environmental Medicine, 27 (3), 481–484(2020) 

20. J. Meryem, R. Bisma, R. Harunor, L. Thao, R. Shafquat, Update on global epidemiology 

of viral hepatitis and preventive strategies, World Journal of Clinical Cases, 6(13), 589–

599(2018)   

21. R. Aggarwal, A. Goel, Hepatitis A: epidemiology in resourcepoor countries, Current 

opinion in infectious diseases, 28(5),488-496(2015) 

22. T. Carmoi, S. Safiullah, E. Nicand, Risk of enterically transmitted hepatitis a, hepatitis 

E, and plasmodium falciparum malaria in Afghanistan, Clin Infect Dis., 

48(12),1800(2009) 

23.   G. Fernanda, P. Francini, S. Rodrigo, R. Caroline, R. Fernando, Low occurrence of 

Hepatitis A virus in water samples from an urban area of Southern Brazil, Rev Inst Med 

Trop São Paulo, 60,e69(2018) 

24. H. Yilmaz, A. Karakullukcu, N. Turan, Genotypes of hepatitis a virus in Turkey: first 

report and clinical profile of children infected with sub-genotypes IA and IIIA, BMC 

Infectious Diseases, 17,561(2017) 



  

 

61 

Academic Science Journal 

P-ISSN: 2958-4612  

E-ISSN: 2959-5568 

 

Volume: 2, Issue: 2, April 2024 

Manuscript Code: 790B  

 

25. Z. Aşcı, S. Akgün, R. Keşli, N. Demirtürk, Seroprevalence rates of hepatitis A virus in 

different age groups in the province of Afyon Karahisar, Göztepe Tıp Derg., 29(2),94–

8(2014) 

26. A. M. Turky, W. Akram, A. S. Al-Naaimi, A. R. Omer, J. Rawi, Analysis of acute viral 

hepatitis (A and E) in Iraq, Glob. J. Health Sci., 3(1),70–6(2011) 

27. M. Safiabadi, M. S. Rezaee-Zavareh, S. M. Alavian, Estimation of hepatitis a virus 

infection prevalence among eastern Mediterranean and Middle Eastern countries: a 

systematic review and pooled analysis., Hepat Mon., 17(2), e44695(2017)   

28. R. Sukhyun, A. Sul, U.  Jungwoo, Y. Joon, Hepatitis A Virus Infection from a 

Contaminated Tap of Ground Water Facility in a Neighborhood Park, Republic of 

Korea, Infect Chemother., 51(1), 62-66(2019) 

29. R. A. Kozak, C. Rutherford, M. Richard-Greenblatt, N. E. Chau, A. Cabrera, M. Biondi, 

M. Smieja, Development and evaluation of a molecular hepatitis A virus assay for serum 

and stool specimens, Viruses, 14(1), 159-49(2022) 

30. E. Catherine, J. Bryn, M. Katharine, Impact of Public Health Interventions on Drinking 

Water–Associated Outbreaks of Hepatitis A — United States, 1971–2017, MMWR, 68 

(35), 766-770(2019)   

31. M. A. Foster, M. G. Hofmeister, B. A. Kupronis, Increase in hepatitis A virus 

infections—United States, 2013–2018, MMWR Morb Mortal Wkly Rep, 68,413–

5(2019)  

32. CDC. Viral hepatitis surveillance, United States 2016. Atlanta, GA: US Department of 

Health and Human Services, (2017) 

33. K. N. Ly, R. M. Klevens, Trends in disease and complications of hepatitis A virus 

infection in the United States, 1999–2011: a new concern for adults, J Infect Dis., 

212,176–82(2015)   

 


