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ABSTRACT Serum samples from 399 voluntary male blood donors were tested for anti-hepatitis E virus 
(HEV) IgG during July and August 2004 at a blood transfusion centre in Tabriz city. The prevalence of 
anti-HEV IgG was 7.8% (95% CI: 5.2–10.4). Risk factors for infection included age and a low educat-
tional level. Seroprevalence increased significantly with age, from 3.3% in subjects under 30 years of 
age to 37.5% in individuals 50 years and over. Illiterate individuals were at significantly higher risk for 
infection than educated persons. The high seropositive rate among our male blood donors is compatible 
with endemicity of HEV in the Islamic Republic of Iran.

Prévalence des anticorps anti‑hépatite E chez des donneurs de sang de sexe masculin   à Tabriz 
(République islamique d’Iran) 
RÉSUMÉ Des échantillons sériques prélevés en juillet et août 2004 dans un centre de transfusion 
sanguine de Tabriz auprès de 399 donneurs de sang volontaires de sexe masculin ont été soumis à 
un dépistage des IgG anti‑hépatite E (anti‑VHE). La prévalence des IgG anti‑VHE était de 7,8 % (IC 95 % : 
5,2‑10,4). L’âge et un faible niveau d’instruction sont apparus comme des facteurs de risque d’infection. 
La séroprévalence   a accusé une augmentation significative avec l’âge, passant de 3,3 % chez les 
moins de 30 ans à 37,5 % chez les sujets de 50 ans et plus. Les analphabètes se trouvent exposés à 
un risque d’infection significativement plus élevé que les individus ayant reçu une instruction. Le fort 
taux de séropositivité parmi nos donneurs de sang de sexe masculin est compatible avec l’endémicité 
du VEH en République islamique d’Iran.
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Introduction

Hepatitis E is an important public health 
concern in many developing countries of 
Asia and Africa where environmental sanitt
tation facilities are poor [1]. In addition, a 
high incidence of sporadic hepatitis E has 
been observed in several countries in which 
outbreaks have not been reported [2,3]. In 
non-endemic areas, travellers to endemic 
regions are at major risk of HEV infectt
tion, but sporadic cases of acute hepatitis 
E without an implicated travel history have 
also been reported in Europe and the United 
States [4,5].

Hepatitis E virus (HEV) is an unclassift
fied non-enveloped virus which is transmittt
ted by the faecal–oral route. HEV infection 
generally causes self-limited acute hepatitis 
associated with high mortality in pregnant 
woman where the mortality rate can be as 
high as 20% [6]. 

Although transmission of HEV is generat
ally via the faecal–oral route, person-to-
person transmission, and transmission via 
the parenteral route or blood transfusion, 
have been suggested [7,8]. Anti-HEV seropt
prevalence of 1%–5% in blood donors has 
been reported from several countries where 
HEV is not endemic using commercially 
available recombinant protein-based tests 
[9,10]. It has been reported that a substantial 
proportion of blood donors (1.5%) were 
positive for HEV RNA and viraemic blood 
donors are potentially able to cause transfust
sion-associated hepatitis E in areas of high 
endemicity [11,12]. Thus the importance of 
HEV in endemic areas cannot easily be estimt
mated, and must be measured specifically. 

There have been few reports of suspectet
ed outbreaks of HEV in Islamic Republic 
of Iran [13], but no data has been reported 
on the prevalence of hepatitis E antibodies 
in the community. One study in the city of 
Nahavand in the western part of the country, 

using a complex sampling design, detected 
anti-HEV IgG in 170 of 1824 (9.3%) indivt
viduals among the population aged 6 years 
and over [14]. 

To our knowledge, no epidemiological 
reports on the prevalence of hepatitis E antt
tibodies in Iranian blood donors have been 
published. Therefore, in the present study, 
we investigated whether Iranian blood dont
nors in an urban area are likely to have HEV 
infection, in an attempt to gain insight into 
the possible blood-borne transmission of 
HEV in the Islamic Republic of Iran.

Methods

In August 2004, 399 serum samples were 
collected from consecutive, voluntary, appt
parently healthy, male blood donors attendit
ing the blood transfusion centre in the city 
of Tabriz, northwestern Islamic Republic 
of Iran. Demographic data were collected 
using a questionnaire.

After routine blood screening for HBV, 
hepatitis C virus (HCV) and human immt
munodeficiency virus (HIV) markers, sera 
were stored at –70 ºC until tested for IgG 
anti-HEV using a commercial enzyme immt
munoassay (EIA) (Dia Pro, Italy HEV EIA) 
according to the manufacturer’s instructt
tions. The cut-off was defined with positive 
and negative control sera that were included 
in each assay, according to the manufacturet
er’s instruction. Samples were considered 
positive if the optical density (OD) value 
was above the cut-off value and all positive 
samples were retested in duplicate with 
the same EIA assay to confirm the initial 
results.

Statistical analysis 
Statistical analyses were performed by the 
chi-square test. Differences were considet
ered to be statistically significant at P < 
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0.05. The study was endorsed by the ethics 
committee of the Research Centre for Gastt
troenterology and Liver Diseases, Shaheed 
Beheshti University of Medical Sciences. 

Results

A total of 399 serum samples were obtained. 
The mean age was 31.4 (standard deviation 
= 9.8) years. The overall seroprevalence 
of hepatitis E was 7.8% (95% CI: 5.2%–
10.4%). Seropositive subjects had a mean 
age of 40.7 (SD = 12.4) years. 

Table 1 shows the age-specific prevalt
lence of anti-HEV. Seroprevalence inct
creased significantly with age, from 3.3% in 
subjects under 30 years of age to 37.5% in 
individuals 50 years and over (P < 0.0001). 

Illiterate individuals (3/11) were at highet
er risk for infection than educated persons 
(27/388) (P < 0.042). All 399 donors were 
negative for hepatitis B surface antigen, and 
antibodies to HCV, HCV and HIV types 1.

All of the study population had access to 
chlorinated water with indoor plumbing. 

Discussion

The overall prevalence of anti-HEV antibt
bodies among our blood donors was 7.8%, 

which is generally higher than figures rept
ported from developed countries (0.4% to 
3.9%) [15,16], although lower than those 
from other countries of the Eastern Mediterrt
ranean Region where reports of up to 52% 
seroprevalence for anti-HEV have been 
observed [17].

In the current study, seroprevalence 
increased significantly with age, from 
3.3% in subjects under 30 years of age to 
37.5% in those 50 years of age and over. 
A marked trend of seroactivity associated 
with increasing age was also observed in 
other studies among persons living in HEV 
endemic and non-endemic regions [18,19]. 
Illiterate individuals were at higher risk for 
infection than educated people. This result, 
similar to other countries, indicates that age 
and educational level are associated with 
risk for HEV infection [20,21]. 

In outbreak settings, HEV transmisst
sion is most often associated with faecally 
contaminated drinking water. However, 
risk factors for infection among sporadic 
cases of hepatitis E in both HEV-endemic 
and non-endemic regions have not been 
determined. 

Healthy blood donors in the preicteric 
phase of the diseases and presumably infectt
tious, could theoretically transmit HEV to 
recipients of their blood [22]. The importt
tance of HEV in relation to blood transfust
sion practices stems from the possibility 
that there is evidence that the virus could 
be transmitted parenterally [23]. The blood 
products that theoretically carry the risk of 
transmission of HEV are packed red cells, 
whole blood or platelet concentrate collectet
ed from an asymptomatic donor during the 
viraemic phase [24]. However, the presence 
of anti-HEV is not a measure of infectivity, 
and no tests are available that would be 
appropriate for hepatitis E. Even the use of 
IgM anti-HEV EIA kits has its limitations. 
It has been reported that antibody responses 

Table 1 Age-specific prevalence of anti-
hepatitis E virus (HEV) among male blood 
donor in Tabriz, Islamic Republic of Iran  

Age group 	 No. positive/ 	 % 	
(years)	 tested	 positive

< 30	 7/211	 3.3

30–49	 15/164	 9.1

≥ 50	 9/24	 37.5

Total	 31/399	 7.8
P < 0.0001.



Eastern Mediterranean Health Journal, Vol. 13, No. 1, 2007	 101

are detected in 21% of 67 patients in whom 
viraemia or faecal shedding (or both) were 
detected [25]. This suggests that some perst
sons do not produce an IgM antibody rest
sponse to infection with HEV. Although the 
HEV-specific polymerase chain reaction 
test is sensitive and specific, screening of 
the blood supply for HEV infection would 
not be cost-effective. 

In conclusion, seroprevalence of HEV-
antibody among blood donors in our study 
in Islamic Republic of Iran is high, but we 
cannot recommended screening of all blood 
donors for HEV until more data becomes 

available and until more is known about the 
mode of transmission of HEV.
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