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INTRODUCTION

Worldwide 20 million hepatitis E infections, more 
than three  million  acute  cases of hepatitis E, and 
57 000 hepatitis E -related deaths  occur every  year.  
Hepatitis E can be found globally, but the highest 
prevalence  in the  world is  found in the East and 
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ABSTRACT

Background and Objectives:  Hepatitis  E  virus (HEV) is  the most common cause of  acute viral  hepatitis in the  world.  It 
is usually a self-limited  disease but may leads  to  the deaths  of about 20% of pregnant  women in   developing  countries. This 
study was  conducted to determine the prevalence of  HEV  infection  among  HIV individuals. 
Materials and Methods: This is a cross-sectional survey of HIV positive  individuals in  voluntary counselling and testing 
center of Shiraz in 2013 . Using the systematic random sampling method, 158  patients enrolled for the  research. They were 
asked about their age, gender, area of residence, marital status,  number of  children, education level, occupation, history of 
imprisonment,  mode of HIV transmission, and  viral hepatitis co-infection  .Three ml venous  blood sample was drawn from 
each subject and  transferred to the laboratory of  voluntary counselling and testing center.
Results: The overall seroprevalence of hepatitis E was 26 (16.4%), where it increased  significantly with age ranging from 
zero in subjects less than 30 years of age to   47.4% in those aged 50 years or older.
Conclusion: Co-infection of HIV  positive  individuals with HEV is an issue that should be  of  concern to health care pro-
viders. 
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South of Asia.  As a whole, Hepatitis  E  virus (HEV) 
is the most common cause of acute viral  hepatitis 
in the  world.  It is also endemic in many developing 
countries. Hepatitis E is usually a self-limited dis-
ease but it leads  to  the deaths  of about 20% of preg-
nant women in  developing  countries (1, 2).

A study reported HEV seroprevalence as 2.6% 
among HIV-infected patients with liver enzyme ele-
vation (3). Another study conducted on HIV positive 
pregnant women, 6.6% had IgG antibodies to HEV 
(4). 

Iran is located in south of Asia, and had experi-
enced few suspected outbreaks of HEV. The epi-
demics of HEV infection in this country  have been 
reported from Kermanshah (west of Iran), Isfahan   
(center of Iran), and  Lordegan (Southwest of Iran) 
(5).  Studies among blood donors in Iran have shown 
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that the prevalence of HEVinfection is 4.5% in Teh-
ran (6), 7.8% in Tabriz (7), and 11.5% in  Khuzestan 
(8).

Population based studies in Iran showed that An-
ti-HEV antibodies were  detected by 2.3% in Sari 
district(9), 7.8% in Western Iran (10), 9.3% in the 
city of  Nahavand (11), and 3.8 % in Isfahan (12). The 
population based studies showed  the high percentag-
es of HEV infection prevalence belongs to Mashhad  
(14.2%)  (13) and Arak (14.3%)(14). 

A study conducted in Urmia showed only five 
(3.6%) cases among 136 pregnant women  had an-
ti-HEV IgG positive (15). 

HEV can lead to acute hepatitis, but reports have 
shown on chronic hepatitis in organ transplant  re-
cipients, and  reactivations of HEV after stem cell 
transplantation.  Evidence of acute HEV infections 
and persistent carriage of HEV have been reported 
in HIV- positive  patients ( 16)  . 

Among HIV-infected patients in Tehran, 10% 
had antibodies to hepatitis  E  virus; this result was 
not significantly different from uninfected  controls 
   (11.5%) (17)  . 

To the best of our knowledge, most studies con-
ducted on the prevalence of  HEV  were among blood 
donors or general population in Iran. There are only 
few reports  regarding incidence of HEV among HIV 
positive individuals in Iran. The present study was 
then  conducted to determine the prevalence of HEV 
infection  among  HIV individuals in Shiraz, southern 
Iran. 

MATERIAlS AND METHODS

Study population. This study comprised a 
cross-sectional survey of HIV positive individuals at-
tending the voluntary counseling and testing   (VCT) 
 center in Shiraz for a period of one year  (2012-2013) . 
HIV positive individuals aged over 18 years which, 
referred to the center  for routine visit were asked to 
participate in our study. Using the systematic ran-
dom sampling method, 158 patients enrolled for the 
research. The study started after the subjects were 
informed about the study and provided written in-
formed consent to participate in the program.

A data collecting form was designed which con-
tained information regarding subject age, gender, 
area of residence, marital status, number of children, 
education level, occupation, history of imprison-

ment, mode of HIV transmission, and viral hepatitis 
co-infection.

laboratory procedures. Three ml venous blood 
sample was drawn from each subject and transferred 
to the laboratory of VCT. The blood sample obtained 
was centrifuged at 3000 rpm for 10 min to separate 
serum, which was then stored at -20C° until used for 
anti- HEV antibody assay. The presence of anti-HEV 
in human sera was determined using a commercial 
HEV ELISA kit (Dia-pro, Milan, Italy) according to 
the manufacturer’s instructions.

Statistical Methods. The collected data were 
coded, analyzed, and computed using the Statisti-
cal Package for Social Sciences (SPSS) version 18. 
Descriptive statistics and Chi-square tests were used 
in the statistical analysis and a P-value of <0.05 was 
considered significant. Our study was approved by 
the Ethics Committee of Shiraz University of Medi-
cal Sciences. 

RESUlTS

The mean age of 158 HIV-infected patients was 
39.1 (SD = 8) years. The study comprised 112 men 
(70.9%) and 46 women (29.1%). The reported routes 
of HIV transmission were intravenous drug use 
(IDU) alone in 27 (17.1%), only sexual contact in 52 
(32.9%), sexual contact and IDU in 67(42.1%),  and 
infected blood in 3(1.9%) subjects. The transmission 
route of HIV in 9 (5.7%) of patients was unknown. 
The overall seroprevalence of hepatitis E was 26 
(16.4%), which had a positive correlation (P < 0.001) 
with age ranging from zero in subjects less than 30 
years of age to 47.4% in those aged 50 years or older 
(Table1). 
   There were no significant association between gen-
der, marital status, number of children, and education 
level, occupation, history of imprisonment, mode of 
HIV transmission, and HEV seropositivity among our 
participants.
The prevalence of infections, in our HIV suffer-
ing participants was 76(75.2%) for HCV, 5(5%) for 
HBV, and 2(2%) for tuberculosis infection (TB). The 
prevalence of co-infections among HEV positive in-
dividual were  , 70.6%  (n=12) for HEV/HCV,5.9%  
(n=1) for HEV/TB, 5.9% (n=1) forHEV/HCV/TB, 
and 5.9% (n=1) for HEV/HBV/HCV/TB. Characterist-
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       Age(years)    Anti-HEV positive n (%)     Anti-HEV negative n (%)                Total n (%)

       0-29                                0(0)                              12(100)                                  12(100)
       30-49               17(13.4)                              110(86.6)                                  127(100)
       >=50                               9(47.4)                              10(52.6)                                  19(100)
       total                              26(16.5)                               132(83.5)                                  158(100)

Variables                             Anti-HEV                             positive    Anti-HEV                             negative    P- value
                                           patients                                               patients
                                           N=26                                                    N=132
Age                            44.9± 9.3a                                     37.4± 7.3 a                                    0.001
Sex   
Men                           20(76.9)                                             92(69.7)                                     0.458
Women                           6(23.1)                                      40(30.3) 
Marital status   
Single                           3(11.5)                                     37(28.2)                                   0.203
Married                           17(65.4)                                     69(52.7) 
Others                            6(23.1)                                              25(19.1) 
Occupation   
Permanent job           6(23.1)                                     24(19)                                                   0.541
Temporary job           18(69.2)                                      82(65.1) 
Unemployed           2(7.7)                                     20(15.9) 
Education   
None                           2(7.7)                                     5(3.8) 
1-5 years                           9(34.6)                                     43(32.6)                                    0.814
6-9 years                           9(34.6)                                     53(40.2) 
More than 10 years         6(23.1)                                    31(23.5) 
Mode of HIV transmission   
IDU                         5(19.2)                                  22(16.7)                                                 0.203
Sexual transmission         9(34.6)                                  43(32.6) 
IDU & sexual         12(46.2)                                  67(50.8)
transmission & Other 
Number of children   
1                             7(33.3)                                 38(52.1)                                                 0.122
2                         6(28.6)                                             22(30.1) 
>=3                         8(38.1)                                13(17.6) 
Imprisonment   
Yes                         17(65.4)                                78(59.1)                                                 0.549
No                               9(34.6)                                54(40.9) 
a: Mean±SD .  

Table 2. The characteristics of 158 participants according to result of HEV test in Shiraz, Iran 2013
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Table 1. The prevalence of anti-HEV according to age among HIV positive individuals in Shiraz, Iran in   2013

ics of our participants are shown in Table 2.
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DISCUSSION

Susceptibility of HIV positive individuals to HEV 
is a controversial issue.  The result of investigations 
from endemic parts of the world showed  higher  HEV 
 seroprevalence rates in HIV-infected  individuals and 
also its association with late stage of HIV infection. 
It  is not clear if this is due to an opportunistic infec-
tion    or common method of   transmission (18).   Risk 
of acquiring HEV could be explainedanal sexual 
contact  among  HIV positive individuals which may 
also account for other enteric infections  (e.g., Giar-
dia). However, this association is dismissed by other 
researchers.   

We found no significant difference in HEV sero-
positivity between  subjects  regarding gender, possi-
ble modes of HIV transmission, education,  number 
of  children, profession, marital status, and history of 
imprisonment. Furthermore,  as shown in Table 1,  the 
seroprevalence of HEV increased significantly with 
growing  age. Therefore, a higher prevalence of an-
ti-HEV positivity was observed among   individuals 
aged 50 years and older. 

Our study indicates higher prevalence of HEV/
HIV co-infection in our region than reports from 
 southwest of England (2), Tehran (17) ,  Switzer-
land (3) and central Africa (4). The seroprevalence 
of HEV among HIV infected patients in our study 
 was  higher than epidemiological studies of general 
populations of Iran; Sari district (9), Western Iran 
(10),  Nahavand (11), and Isfahan   (12). The popula-
tion based studies showed  the higher prevalence of 
HEV infection (14.2%) in  Mashhad (13) and 14.3%  in 
Central Province (14).  Other studies from southwest 
of England (2) and Tehran (17) found no  difference 
 in anti-HEV seroprevalence between HIV infected 
patients and  controls group (HIV negative persons). 

Recently a study from Spain in 2014 was found an-
ti-HEV IgG antibodies in 10.4% of patients infected 
with HIV. The survey compared its result with other 
studies in the same geographic area. The prevalence 
was higher than other groups such as; blood donors, 
hemodialysis patients, pregnant women, and other 
considered high risk groups (except pig handlers (19). 
Although a study from Russia found opposite result; 
the seroprevalence of HEV among blood donors was 
more than HIV individuals. Sharipova et al., claim 
that lower frequency of HEV detection among HIV 
patients could attribute to interplay of viruses in case 
of HIV/HEV co infection (20).

We note that our finding in HEV  seroprevalence 
was  higher in adult HIV patients from Ghana (45.3 
%) than our  study (21).  A study from Spain also re-
ported higher prevalence of co-infection (26%) than 
our study (22), as did another study conducted from 
NIH HIV-Transplant Cohort showed overall preva-
lence of anti-HEV IgG approached 20% among those 
with HIV and awaiting solid organ transplantation 
(23).

Recently, a retrospective study in America report-
ed HEV as a possible cause of liver abnormalities in 
HIV-infected patients. HEV is currently considered 
new cause of acute hepatitis in  HIV-infected   individ-
uals (24).  Mamun-Al-Mahtab et al., reported HEV 
 infection leading to  wide spectrum of liver diseases 
in Bangladesh, ranging from severe acute viral  hep-
atitis,  fulminate hepatic failure, to decompensating 
cirrhotic liver (25) . 

Reports suggest that HEV can lead to chronic in-
fection also evidenced in immunosuppressed HIV 
patients with chronically elevated liver enzymes 
(26) . Recent reports from India and Europe showed 
that HEV could exacerbate pre-existing chronic viral 
hepatitis, leading  to poor prognosis  in patients with 
chronic liver disease. This issue might  be  significant 
in HIV-infected patients  with high rates of chronic 
co-infections  with  hepatitis B or C viruses, espe-
cially in those with a history  of  injecting drug use 
(27). On the other hand   the results of a cohort study 
in England claimed no incidence of chronic HEV/
HIV co-infection in group of 138 HIV infected pa-
tients (2). A review article in 2015 stated that chronic 
co-infection of HIV-HEV is not prevalent.  Chronic 
infection was found in patient with CD4<250 cells/
μL (28).

HEV co-infection should be considered in case of 
HIV infected patients presenting with abnormal liv-
er function test of unclear etiology (24).   Therefore  
clinical work up of HIV-infected individuals  with 
acute hepatitis  should include HEV  RNA   testing to 
ensure definite diagnosis of hepatitis E.     The negative 
result should be monitored until complete recovery 
 from  infection  is confirmed   (27). 

Alavian et al., underline that HEV should be con-
sidered in any viral  hepatitis  without evidence of 
HAV and HBV infection in Iran. Contamination 
of water  supplies with sewage is the main cause of 
outbreak and occurs more commonly along western 
and eastern borders of Iran, which call for serious 
attention of health providers. History of recent jour-
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ney to   Iraq, Pakistan, and Afghanistan in any patient 
with   symptoms of acute viral hepatitis    should raise 
suspcion of HEV infection. People travelling to these 
countries should be cautioned by Health  care  pro-
viders regarding modes of HEV transmission. HEV 
might link to serious clinical problems in HIV-sero-
positive individuals (3). Therefore, providing clean 
drinking water, improving the sanitary infrastruc-
ture could prevent HEV infection in our region.

Increase in HEV seropositivity among HIV in-
fected individuals is not approved in all  studies. Ra-
mezani et al, (3)   and Kuniholm et al, (24) reported 
HIV-infected individuals are not at increased risk of 
acquiring HEV infection, compared to   general pop-
ulation .

Liver  injury by antiviral medication leads to un-
certainty in the  diagnosis of HEV/HIV co –  infec-
tion especially if serological tests  are unreliable. This 
highlights the importance of PCR for  HEV RNA  de-
tection    (29).  Chronic  liver disease deteriorated by 
HEV, can be differentiated from drug- induced liver 
injury, HBsAg carrier state, or positive  HCV RNA 
test (16)   .

Nonetheless, co-infection of HIV  positive  individ-
uals with HEV is an issue of concern to health care 
providers. HIV positive individuals with abnormal 
liver function test should be in differentiated diagno-
sis of co infection HIV-HEV.

It may also be possible that divergent results ob-
served in our study are due to different study modali-
ties, nutritional, and social habits, sanitary conditions 
and geographical characteristics of region under the 
study, and antibodies detection test may play a role 
in explaining these differences. Therefore, the se-
roprevalence of anti-HEV IgG among HIV infected 
individuals differ in different counties.

Currently there is no study regarding prevalence of 
HEV in general population of Shiraz. Therefore, we 
could not compare prevalence of HEV infection in 
HIV infected patients and HEV infection in healthy 
population of this province. A population based 
study in Shiraz recommended.
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