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Abstract

Introduction: Hepatitis A  is an  acute viral infection involving hepatocytes, and it is transmitted 
through fecal-oral contacts. There is no difference between symptoms of hepatitis A in HIV-positive 
and HIV-negative people, but the duration of hepatitis A virus (HAV) viremia and stool shedding 
may be longer in HIV-positive patients. Also, HIV viral load could increase in co-infection with HAV. 
Therefore, HAV vaccination is suggested for people who are at higher risk of HIV infection in non- 
endemic countries. We aim to estimate the seroprevalence of anti-HAV IgG in Iranian HIV-positive 
population to evaluate the need for vaccination in this group. 
Material and methods: A cross-sectional study was conducted with 72 HIV-positive people who re-
ferred to a voluntary counseling and testing center in a referral hospital during 2019-2020. Participants 
answered a questionnaire about their demographic data, history of drug use, and HIV risk behaviors. 
Blood for anti-HAV IgG was tested, and last laboratory results of CD4+ count, HIV viral load, and  
hepatitis B and C panels from electronic medical records were collected. 
Results: The seroprevalence of anti-HAV IgG was 82.6%, and independently associated with older age 
and being married. The participants older than 45 years had significantly higher seropositivity among 
all age groups (89.7%). 
Conclusions: Hepatitis A is an endemic viral infection among the Iranian population. Therefore, HAV 
vaccination does not seem necessary at present. However, we suggest further studies on hepatitis A panel 
to re-evaluate the need for HAV vaccination in HIV-positive people in the future. We recommend HAV 
vaccination for travelers from non-endemic countries to Iran. 
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quantitative level of anti-HAV IgG. More clinical data were 
obtained from participants’ medical records, including hepa-
titis B and C panel (HBs Ag, HBs Ab, HBc Ab, and HCV Ab), 
CD4+ lymphocyte count, and HIV viral load. Data were an-
alyzed by SPSS software, version 26.0. A  logistic regression 
test was conducted to determine the  associated factors of 
immunity to hepatitis A (positive result for anti-HAV IgG). 
Independent variables were tested using univariate logistic 
regression at p-value ≤ 0.20, and multivariate logistic regres-
sion investigated independent association at p-value ≤ 0.05. 

The project was evaluated by the  Biomedical Research 
Ethics Committee of  Imam Khomeini Hospital Complex, 
Tehran University of  Medical Sciences, and was in accor-
dance with the ethical principles as well as national norms 
and standards for conducting medical research in Iran.  
The approval ID number was IR.TUMS.IKHC.REC.1397.183. 

Results 
The data of 72 participants, including 23 (31.9%) women, 

and 49 (68.1%) men, with a  mean age of  42.9 years were 
collected. The  minimum and maximum ages were 5 and 
68 years, respectively. Of the  total, 34 individuals (47.9%) 
were married. Most of  the  participants had at least a  high 
school degree (34 individuals, 60.7%). Twenty-six (36.6%) 
of the participants had a history of drug addiction, and 18 
(69.2%) of  them reported injecting drug use. Unprotected 
heterosexual intercourse (44 individuals, 62%) and injecting 
drug use (18 cases, 25.4%) were reported as two main HIV 
risk behaviors. Sixty-nine of 72 blood samples had adequate 
quality for antibody analysis. Fifty-seven samples were posi
tive for anti-HAV IgG. The  HAV antibody seroprevalence 
was 82.6%. 

The variables significantly associated with anti-HAV IgG 
seropositivity on bivariate test at p ≤ 0.20 were analyzed us-
ing multivariate test at p ≤ 0.05. Age (adjusted odds ratio 
of 27.8 for ≥ 45 years; 95% CI: 0.936-825.387%) and mari-
tal status (adjusted odds ratio of 26 for the married group;  
95% CI: 1.545-438.523%) were significantly associated with 
anti-HAV IgG seropositivity. 

The frequency and seroprevalence of  anti-HAV IgG in-
cluded in categories of HIV risk behaviors, demographic, and 
laboratory data are shown in tables below (Tables 1 and 2). 

Discussion 
In the current study, the seroprevalence of anti-HAV IgG, 

which indicated the  history of  hepatitis A  and subsequent 
immunity against HAV, was reported at 82.6%. Age and mar-
ital status were independently associated with anti-HAV IgG 
seropositivity. As we observed an increase of anti-HAV IgG 
seropositivity with age, the highest seroprevalence was seen 
in the age group over 45 years. The odds of anti-HAV IgG 
seropositivity were 27 times higher in the  group of  above 
45 years in comparison with the individuals below 35 years. 
This finding could be explained by potentially increased risk 

Introduction 
Hepatitis A is a viral infection of hepatocytes caused by 

hepatitis A virus (HAV) that could be transmitted through 
fecal-oral contacts. The severity of symptoms increases with 
age. Hepatitis A in children is usually asymptomatic or pre
sents mild gastro-intestinal symptoms. While in adults, it 
causes more severe symptoms, such as fever, malaise, loss of 
appetite, jaundice, nausea, vomiting, and abdominal pain [1]. 
It has always been a  concern that immunocompromised 
patients, including HIV-positive people, are more suscep-
tible to infections showing more severe illnesses. Previous 
studies found no difference in the severity of hepatitis A be-
tween HIV-positive and HIV-negative people, and HAV viral 
load, duration of HAV viremia, and the period of HAV stool 
shedding are shown longer in HIV-positive people  [2, 3].  
In addition, HIV-positive people are more likely to trans-
mit HAV to others [2]. Therefore, there is a substantial risk 
of  hepatitis A  outbreaks in high-risk groups, such as men 
who have sex with men (MSM) [4]. It is reported that 37.5% 
of HIV-positive people experience a rise in HIV viral load in 
the course of co-infection with HAV [2]. As a  result, some 
studies suggested vaccination against HAV in HIV-positive 
people, who have chronic liver diseases or are at higher risk 
for hepatitis A, including MSMs, injecting drug users (IDUs), 
travelers to endemic countries, and patients who routinely 
receive blood products [5]. 

The seroprevalence of  anti-HAV IgG was reported in 
90% of the Iranian general population [6], 94.3% of home-
less individuals  [7], and 96.3% of HIV-positive people  [8]. 
Due to the  lack of  updated information about the  history 
of HAV infection in HIV-positive people in recent years, we 
aimed to conduct this study to estimate the  current sero-
prevalence of anti-HAV IgG in this group to assess the need 
for vaccination against HAV. 

Material and methods 
A cross-sectional study was conducted with 72 HIV- 

positive people, who referred to the  voluntary counsel-
ing and testing (VCT) center in Imam Khomeini Hospital 
Complex, the largest referral hospital in Iran, during 2019-
2020. Participants were selected through convenient sam-
pling. Oral and written consents were obtained from each 
patient. In order to preserve their privacy, each individual 
was defined by a case number. Participants were informed 
about the HAV antibody test results as soon as the  results 
were reported. We prepared educational materials explain-
ing the  transmission routes and symptoms of  hepatitis A, 
and sent them by email to those participants who had neg-
ative test results. Also, we provided participants with verbal 
information about hepatitis A  on their routine visits. We 
used a  questionnaire to collect demographic data (gender, 
age, educational level, and marital status), addiction history, 
and HIV risk behaviors. Ten milliliters of blood sample was 
collected from each participant. Samples were analyzed by 
enzyme-linked immuno-sorbent assay (ELISA) to measure 
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in HIV-positive people in Iran over the  last decade. This 
could be considered as an improvement in personal and en-
vironmental hygiene in recent years, as it seems compatible 
with the route of HAV transmission. Another study on 596 
Iranian homeless people in 2012 found anti-HAV IgG sero-
positivity in 94.34% of  the  study group, which was higher 
than that of the general population [7]. This finding clarifies 
the role of poor personal hygiene in increasing the chance 
for HAV transmission. Also, a cross-sectional study on 551 
individuals selected from the Iranian general population in 
2006-2007, showed that 90% of  participants were positive 
for anti-HAV IgG  [6]. They observed that anti-HAV IgG 

Table 1. Frequency and seroprevalence of anti-HAV IgG in HIV-positive individuals categorized according to demographic 
data and HIV risk behaviors 

Variable n (%) Anti-HAV IgG (n+) Anti-HAV IgG 
seroprevalence (%)1 

p-value 

Sex 

Male 49 (68.1) 38 77.6 0.58 

Female 23 (31.9) 19 82.6 

Age (year) 

20-35 18 (25.4) 10 55.6 0.01 

36-44 24 (33.8) 21 87.5 

≥ 45 29 (40.8) 26 89.7 

Marital status 

Single 26 (36.6) 15 57.7 0.02 

Married 34 (47.9) 21 61.8 

Separated 8 (11.3) 7 87.5 

Spousal death 3 (4.2) 3 100.0 

Education level 

Uneducated 1 (1.8) 0 0.0 0.25 

Elementary school 11 (19.6) 10 90.9 

Middle school 10 (17.9) 9 90.0 

High school 19 (33.9) 14 73.7 

Higher education 15 (26.8) 11 73.3 

History of drug use 26 (36.6) 21 80.8 0.54 

Duration of HIV infection (years) 

≤ 5 24 (34.3) 17 70.8 0.20 

5-10 29 (41.4) 23 79.3 

> 10 17 (24.3) 16 94.1 

HIV risk behavior 

Unprotected heterosexual intercourse 44 (62) 37 84.1 0.52 

Unprotected homosexual intercourse 6 (8.5) 4 66.7 0.28 

Injection drug use 18 (25.4) 14 77.8 0.64 

Transfusion of blood or blood products 1 (1.4) 1 100.0 0.55 

Vertically infected 1 (1.4) 0 0.0 > 0.9 

Non-specified 10 (14.1) 8 80.0 0.73 
1Seroprevalence of anti-HAV antibody calculated in proportion to case numbers in each sub-group. 

of fecal-oral exposures to HAV over time. Furthermore, we 
observed that the anti-HAV IgG seropositivity was highest 
among married participants in comparison with the  other 
groups. The odds of anti-HAV IgG seropositivity in married 
participants were 26 times of single group. This observation 
could be explained by higher mean age of married (45.4 years) 
compared to non-married group (36.9 years). 

A similar cross-sectional study on 247 HIV-positive 
people who referred to VCT center in the Imam Khomeini 
Hospital Complex during 2005-2006 reported 96.3% anti- 
HAV IgG seropositivity in studied population  [8]. Com-
pared to our study, the  immunity against HAV decreased 
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seroprevalence increased with age, and was higher in male 
participants, although the authors did not find any correla-
tion between these variables and anti-HAV IgG seroposi-
tivity [6]. These findings were in agreement with our study 
on age as a  predictive factor for immunity against HAV.  
According to the results of the above-mentioned studies, Iran 
is an endemic country for HAV infection. Thus, routine vac-
cination against HAV does not currently seem necessary in 
this country. However, it is important to plan further studies 
to pursue the future seroprevalence of HAV antibody, parti
cularly in high-risk groups, including HIV-positive patients, 
especially those who suffer from chronic liver diseases, 
MSMs and IDUs, who are at risk for hepatitis A outbreaks, 
and patients who frequently receive blood products [5]. 

According to medical literature, the anti-HAV IgG sero-
prevalence considerably differs among countries. In a study 
on 2,860 HIV-positive people in Taiwan during 2012-2016, 
anti-HAV IgG seropositivity was reported in 21.2% of stud-
ied population. They observed a correlation between age and 
concurrent HBV infection with anti-HAV IgG seropositivi-
ty [9]. Therefore, the immunity against HAV was increased 
with age in this study, which is compatible with our find-
ings, although we found no correlation between HBV-HIV 
coinfection and anti-HAV IgG seropositivity. In this study, 
the seroprevalence of anti-HAV IgG was lower in the MSM 
group compared to IDUs and heterosexual participants, 
while the mean age of the MSM group was also lower than 
the  other two groups. So, they recommended vaccination 
against HAV in the MSM group  [9, 10]. Another study in 
France in 2017 observed that MSMs were at risk for hepa
titis A  outbreaks even with a  competent immune system, 
regardless of being positive for HIV infection. They strongly 

suggested that vaccination against HAV is necessary for 
this group [11]. Also, a review article concluded that HAV 
outbreaks seem to be occurring in MSMs and IDUs in non- 
endemic countries [3]. 

The correlation between age and anti-HAV IgG seroposi-
tivity was reported in other studies [9, 12]. In Ireland, a retro-
spective cohort study with 1,287 HIV-positive people found 
HAV-IgG antibodies in 75% of participants. They observed 
that younger age and HBV seronegativity (HBs Ag and anti- 
HBc Ab negative) were significantly associated with anti- 
HAV IgG seronegativity [13]. In 1986, 29% of 56 individu-
als who reported a  history of  drug addiction were positive 
for anti-HAV IgG, which was associated with old age  [14]. 
A  study in 2001 on 936 people of  general population in  
Hong Kong found that 71% of participants were positive for 
HAV-IgG antibody  [15], and the  seroprevalence in partici-
pants above 30 years was significantly higher than in younger 
individuals. Also, manual workers had a  higher anti-HAV 
IgG seroprevalence compared to other occupations [15]. 

The effectiveness of HAV vaccine is also considered in 
HIV-positive people, who may lack potent humoral immu-
nity due to loss of  CD4+ lymphocytes. In a  meta-analysis 
of eight studies including 458 HIV-positive people, who had 
received inactivated HAV vaccine, the total vaccine response 
was reported 64% (ranging from 50% to 95%), which was 
lower compared to HIV-negative individuals [16]. Receiving 
a booster dose of HAV vaccine in the fourth month, between 
routine zero- and sixth-month injections, could develop 
a vaccine response in this population [3]. It seems important 
to consider vaccination against HAV in HIV-positive people 
before developing acquired immunodeficiency syndrome 
(AIDS) to result in more appropriate vaccine response. 

Table 2. Frequency and seroprevalence of anti-HAV IgG in HIV-positive individuals categorized according to CD4+ cell count, 
HIV viral load, and hepatitis panel 

Variable n (%) Anti-HAV IgG (n+) Anti-HAV IgG 
seroprevalence (%)1 

p-value 

CD4+ cell count 

≤ 200 10 (14.3) 7 70.0 

0.98 
201-350 11 (15.7) 9 81.8 

351-500 12 (17.1) 10 83.3 

≥ 501 37 (52.9) 30 81.1 

HIV viral load 

≤ 200 58 (92.1) 48 82.8 

0.52 201-1,000 3 (4.8) 2 66.7 

≥ 1,001 2 (3.2) 2 100.0 

Hepatitis B and C panel 

HBs Ag 1 (1.5) 0 0.0 > 0.9 

Anti-HBs Ab 51 (75.0) 42 76.4 0.39 

Anti-HBc Ab 16 (24.2) 15 27.8 0.20 

Anti-HCV Ab 18 (26.5) 16 29.1 0.13 
1Seroprevalence of anti-HAV antibody calculated in proportion to case numbers in each sub-group. 
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As reviewed, there are significant differences in preva-
lence of hepatitis A between countries. The necessity of im-
munization against HAV depends on the prevalence of hepa
titis A, and health-related burden that could be caused by 
this infection in the target population [17-20]. 

Limitations 
A limitation of our study included a potential possibili-

ty of under-reporting of addiction history and sexual beha
viors due to probable cultural stigma around these subjects. 
Another limitation of our study was that we collected data 
from one counseling center. The  results could have been 
more widely applicable by studying more cases from differ-
ent counseling centers of the country. 

Conclusions 
According to the  results of  this study, routine vaccina-

tion against HAV does not presently seem necessary among 
the Iranian HIV-positive population. However, due to the 
observed 13.7% decrease in HAV antibody seropositivity 
in the  HIV-positive individuals during the  last decade, it 
seems important to commence further studies in the  fu-
ture in order to re-evaluate the  immunity against HAV in 
this group of patients, as they are vulnerable to experience 
the  afore-mentioned effects of  HIV-HAV co-infection.  
Additionally, we recommend vaccination against HAV for 
travelers from non-endemic countries to Iran. 

Acknowledgments 
The original study was supported by the Tehran Univer-

sity of Medical Sciences (grant number: 9111215276). 
The authors would like to thank the staff of the VCT cen-

ter for their active cooperation. 

Conflict of interest 
The authors declare no conflict of interest. 

References

1.	 Cuthbert JA. Hepatitis A: old and new. Clin Microbiol Rev 2001; 14: 
38-58.

2.	 Gallego M, Robles M, Palacios R, et al. Impact of acute hepatitis A 
virus (HAV) infection on HIV Viral Load in HIV-Infected patients 
and influence of HIV infection on acute HAV infection. J Int Assoc 
Physicians AIDS Care 2011; 10: 40-42.

3.	 Lin KY, Chen GJ, Lee YL, et al. Hepatitis A virus infection and he-
patitis A  vaccination in human immunodeficiency virus-positive 
patients: a review. World J Gastroenterol 2017; 23: 3589.

4.	 Ida S, Tachikawa N, Nakajima A, et al. Influence of human immu-
nodeficiency virus type 1 infection on acute hepatitis A virus infec-
tion. Clin Infect Dis 2002; 34: 379-385.

5.	 Phung BC, Launay O. Vaccination against viral hepatitis of HIV-1 
infected patients. Hum Vaccin Immunother 2012; 8: 554-559.

6.	 Mohebbi SR, Rostami Nejad M, Tahaei SM, et al. Seroepidemiology 
of hepatitis A and E virus infections in Tehran, Iran: a population 
based study. Trans R Soc Trop Med Hyg 2012; 106: 528‐531.

7.	 Jahanbakhsh F, Amiri FB, Sedaghat A, Fahimfar N, Mostafavi E. 
Prevalence of HAV Ab, HEV (IgG), HSV2 IgG, and syphilis among 
sheltered homeless adults in Tehran, 2012. Int J Health Policy  
Manag 2018; 7: 225.

8.	 Davoudi S, Rasoolinejad M, Jafari S, et al. Prevalence of hepatitis 
A  virus infection in a  HIV positive community. Acta Med Iran 
2010; 48: 192-195.

9.	 Lee YL, Lin KY, Cheng CY, et al. Evolution of  hepatitis A  virus 
seroprevalence among HIV-positive adults in Taiwan. PLoS One 
2017; 12: e0186338.

10.	 DeGroote NP, Mattson CL, Tie Y, Brooks JT, Garg S, Weiser J.  
Hepatitis A virus immunity and vaccination among at-risk persons 
receiving HIV medical care. Prev Med Rep 2018; 11: 139‐144.

11.	 Charre C, Ramière C, Roque-Afonso AM, et al. Hepatitis A outbre-
ak in HIV-infected MSM and in PrEP-using MSM despite a high 
level of immunity, Lyon, France, January to June 2017. Euro Surve-
ill 2017; 22: 17-00742.

12.	 Ciccullo A, Gagliardini R, Baldin G, et al. An outbreak of acute he-
patitis A among young adult men: clinical features and HIV coin-
fection rate from a large teaching hospital in Rome, Italy. HIV Med. 
2018; 19: 369-375.

13.	 Sadlier C, O’Rourke A, Carr A, Bergin C. Seroepidemiology of he-
patitis A, hepatitis B and varicella virus in people living with HIV 
in Ireland. J Infect Public Health 2017; 10: 888-890.

14.	 Lange WR, Moore JD, Kreider SD. The  prevalence of  serological 
markers to hepatitis A and hepatitis B in drug abuse personnel. Am 
J Prev Med 1986; 2: 109‐115.

15.	 Wong KH, Liu YM, Ng PS, Young BW, Lee SS. Epidemiology of he-
patitis A and hepatitis E infection and their determinants in adult 
Chinese community in Hong Kong. J Med Virol 2004; 72: 538‐544.

16.	 Shire NJ, Welge JA, Sherman KE. Efficacy of inactivated hepatitis 
A vaccine in HIV-infected patients: a hierarchical Bayesian meta- 
analysis. Vaccine 2006; 24: 272-279.

17.	 Hajiabdolbaghi M, Jam S, SeyedAlinaghi S, Jafari S, Badie BM, 
Sabzvari D. Adverse reactions of trivalent influenza vaccine in HIV- 
infected individuals. Acta Med Iran 2010; 48: 95-100.

18.	 Razavi P, Hajifathalian K, Saeidi B, et al. Quality of life among per-
sons with HIV/AIDS in Iran: internal reliability and validity of an 
international instrument and associated factors. AIDS Res Treat 
2012; 2012: 849406. doi: 10.1155/2012/849406.

19.	 Moradi G, Mohraz M, Gouya MM, et al. Health needs of people 
living with HIV/AIDS: from the perspective of policy makers, phy-
sicians and consultants, and people living with HIV/AIDS. Iran  
J Public Health 2014; 43: 1424-1435.

20.	 SeyedAlinaghi SA, Kheirandish P, Karami N, et al. High prevalence 
of chronic hepatitis B infection among injection drug users in Iran: 
the need to increase vaccination of adults at risk. Acta Med Iran 
2010; 48: 58-60.


