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Abstract 
Background: Hepatitis A virus (HAV) is a single strand and non-enveloped RNA virus. It is usually transmitted by the fe-
cal-oral and the blood transfusion routes and causes the hepatitis A disease. Clinically, the hepatitis A is usually mild, par-
ticularly in children, in whom it is frequently subclinical. The disease is more serious and prolonged in adults. The objective 
of this study was to find the prevalence of HAV among blood donors in Tehran, Iran. 
Methods:  Sera of 407 blood donors in Tehran Blood Transfusion Center who were negative for anti-HIV, HBs Ag and 
anti-HCV were tested for total anti-HAV antibody, anti-HAV IgM and HAV RNA. Total antibodies (IgG+IgM) and IgM 
were determined by ELISA using commercial kits. HAV RNA was detected by nested RT-PCR.  
Results: The prevalence of total anti-HAV antibodies in blood donors were was 86%, and also the ratio 99% of blood do-
nors was negative for anti-HAV IgM and 1% was equivocal. HAV RNA was not found in any serum samples. The preva-
lence of total anti-HAV antibodies among blood donors was high; it means most of them were infected in childhood. In 
spite of, 14% of blood donors were negative for total anti-HAV antibodies; the prevalence of anti-HAV IgM and HAV 
RNA were very low. 
Conclusion:  Carefully blood donor selection is performed in Iran. 
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Introduction 
HAV belongs to the family Picornaviridae and 
the new genus Hepatovirus. The virion is com-
posed of liner, positive strand RNA, approxi-
mately 7.5 kb in length, and capsid containing 
multiple copies of three or four proteins and 
measures 27-28 nm in diameter (1, 2). It is non-
enveloped virus and very resistant to environ-
mental stress such as heat, drugs and chemical 
agents (1). HAV infection is acquired usually 
by the fecal-oral route and by plasma derivates 
transfusion and causes hepatitis A disease. In-
fection with this virus leads, after the acute 
hepatitis, to lifelong protection due to neutraliz-
ing antibodies (1). Clinically, the hepatitis A usu-
ally is mild, particularly in children, in whom it is 
frequently subclinical or passed off as gastroen-
teritis. The disease is more serious and prolonged 
in adults and can leads to die (3). The most clini-

cally symptoms of HAV infection are dark golden-
brown urine, gradual yellowing of the sclera and 
skin, fever, fatigue, malaise, loss of appetite, 
nausea and vomiting (3). There is no proof of 
evolution to chronicity but there are descriptions 

of fulminate hepatitis in some cases (1). 
There are molecular and serological tests to di-
agnosis of HAV infection, the most important 
of them is ELISA to detect anti HAV IgG and 
anti HAV IgM antibody in the patient serum. 
RT-PCR is used to detect HAV RNA in sam-
ples (4, 5). 
Small epidemic of HAV have been described in 
hemophiliac patients treated with factor VIII and 
IX concentrates, and in cancerous patients whom 
treated with IL2 (Interleukin 2) and LAK (Lym-
phokine Activated Killer) concentrates (6-8). 
In recent years, concern about the safety of blood 
in regard to the transmission of blood-borne vi-
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ruses has been decreased. Safety has been achieved 
with a combination of different strategies, such 
as careful selection of donors, screening for 
relevant virological markers and viral inactivation/ 
removal methods. More recently, the implemen-
tation of the nucleic acid amplification technolo-
gies for the detection of HIV-1, HCV and HBV, 
has increased safety by reducing the "window 

period" of the infections. Other viruses, such as 
Parvovirus B19 (PB19) and HAV, can cause 
problems for blood safety. These infections could 
provoke serious complications in some risk groups, 
such as pregnant women, patients with hemato-
logical problems, children and patients with im-
munodeficiencies (9). So it seems necessary to have 
appropriate control for this virus presentation in 
blood banks and in blood transfusion centers. 
The objective of this study was determination of the 
prevalence of HAV in blood donors in Tehran, Iran. 

 
Materials and Methods 
In this cross-sectional study, the collection of 
samples was performed in Tehran Blood Trans-
fusion Center in a period of 6 months, from 
September 2005 to March 2006. Sera of 407 
blood donors who were negative for HIV serum 
antibody (anti-HIV), hepatitis B surface antigen 
(HBs Ag) and third generation HCV antibody 
(anti-HCV) were selected randomly.  
IgM anti-HAV was detected by a commercially 
available ELISA (Enzyme Linked Immunosor-
bent Assay) (Dia.pro©). Also total anti-HAV anti-
bodies were detected by commercial enzyme im-
munoassay (Dadebehring©). The ELISA methods 
were performed according to manufacturer in-
structions. Nested RT-PCR was used to detect 
HAV RNA. 
HAV RNA was extracted from plasma by "High 
Pure Nucleic acid Kit" (Roche©). Then from ex-
tracted RNA, cDNA was synthesized using "First 
strand cDNA Synthetic Kit (Roche©). The com-
ponents used in RT-PCR method were as follow-
ing: 2 µl of 10 X Reaction Buffer, 4 µl of 25 
mM MgCl2, 2 µl of 25 mM deoxynucleoside 
tri-phosphate, 1.7 µl of each 10 Pmol forward and 

reverse Primers, 1 µl of 20 U RNAase Inhibitor, 
0.8 µl of 20 unit avian myeloblastosis virus 
(AMV) Reverse transcriptase and 1.8 µl deion-
ized Water. Then 5 µl of extracted nucleic acid 
was added to 15 µl RT-PCR mixture and reverse 
transcription was carried out for 1 h at 42º C. 
The cDNA was amplified by nested-PCR. At 
first stage these primer were used: HHA1 (5΄ 
TGCAAATTAYAAYCAYTCTGATGA 3΄) as 
forward primer and, HHA2 (5 ΄TTTCTGTCCA-
TTTYTCATCATTC 3΄) as reversed primer. The 
following components were mixed to make PCR 
mixture: 2 µl of 10 X PCR Buffer, 0.4 µl of 10 
mM dNTP, 1.6 µl of 25 mM MgCl2, 0.2 µl of 
each 10 Pmol Forward (HHA1) and Reverse 
(HHA2) primers, 0.3 µl of 5 unit Taq poly-
merase and 10.3 µl deionised water. Then 15 µl 
of PCR mixture was added to 5µl of cDNA of 
HAV genome. PCR amplification was performed 
for 30 cycles of denaturation for 1min at 95º C, 
annealing for 1 min at 42º C, and extension for 
1 min at 72º C. For the second amplification, 2 µl 
of the reaction mixture was add to a new bath 
of 18 µl of PCR mixture containing 10Pmol of 
each nested primers HHA3 (5΄ TTYAGTTGY-
TAYTTGTCTGT 3΄) as forward primer and 
HHA4 (5΄TCAAGAGTCCACACACTTC 3΄) as 
reversed primer. 
For a new PCR amplification cycle has been done 
as a same procedure.  
The PCR products were analyzed by agarose 
gel electrophoresis using ethidium bromide as a 
stain sterile distilled water and HAV RNA posi-
tive serum sample were used as negative and 
positive control. 
 
Results 
The prevalence of total anti-HAV antibodies 
(IgG+IgM) were detected in 350 (86%) of the 
407 individuals (Fig.1). CI was (83%, 89%). 
IgM Anti-HAV was negative in 403 (99%) of 
serum samples and in 4 samples (1%) was equivo-
cal (Fig. 2). 
The electrophoresis of 2% agarose gel showed 
that all samples were negative for HAV RNA 
(Fig. 3). 



Iranian J Publ Health, Vol. 37, No.4, 2008, pp.126-130 

128 

Anti HAV Total Ab

NegativePositive

Pe
rc

en
t

100

80

60

40

20

0

14

86

 
 

Fig.1: Prevalence of total anti-HAV antibodies in blood donors 
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Fig. 2:  The frequency of anti-HAV IgM in blood donors 
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Fig. 3: Electreophorsis of agarose gel of RT nested-PCR product of HAV 
 
Lanes 3-13, PCR product of blood donor serum samples. Lanes 1 and 15, Negative control Lanes 2 and 14 
Positive control with 436 base pair length. Lane 16, DNA marker (100bp ladder (Roche©)). 
 
Discussion 
There is only one serotype of HAV detected. 
Infection with this virus brings life-long immu-
nity. Anti-HAV IgM rapidly increases in titer 
over a period of 4 to 6 wks time and then de-
cline to undetectable level in 3 to 6 month in pa-
tients. Anti-HAV IgG can be detected simulta-
neously within a week or 2 of acute illness, and 
eventually replaces the IgM antibody, IgG anti-
body persist for years after infection or vaccina-
tion (1). 
The results of this study indicate that the preva-
lence of total anti-HAV antibodies among blood 
donors is high (86%). At the present time there 
is no program for anti-HAV vaccination in Iran, 
so it means that the most of blood donors were 
infected by HAV in the age of ≤17. In the other 
words, this research indicates that the percent-
age of individuals whom are sensitive to the in-
fection is 14%. In spite of this, no positive do-
nations has been found for anti-HAV IgM and 
HAV RNA. This implies that donor selection is 
performed carefully in Tehran Blood Transfusion 
Center. 
The prevalence of HAV in blood donors in India 
was 92.1% positive for anti-HAV antibodies, 
1% has been found positive for anti-HAV IgM, 
and only one positive sample for HAV RNA 
(10). In Portugal, studies has demonstrated that, 

above the age of 20 the percentage of individu-
als immunized was from 72.6% to 88.7% and 
HAV RNA has been found in non of the blood 
donors (9,11). 
Recently, a transfusion–transmitted HAV case was 
seen for the first time, demonstrating that this 
virus can be passed on by labile components and 
replicate even in an immunocompetent host (10). 
Nowadays, after years hygienic measures have 
been increased significantly, so individuals have 
not been infected in childhood and remained 
sensitive for HAV and can infected in the future 
(3). This implies that sensitive people are increas-
ing and it needs some measures to prevent of 
infection. There is a routine monitoring program 
in the Iranian Blood Transfusion Organization 
to control HAV transmission and providing safe 
blood and plasma derivatives. The careful blood 
donor selection is the first stage in this way. 
The use of serological test to exclude viremic is 
not necessary in blood transfusion centers since 
HAV antibodies are highly prevalent in the nor-
mal population. On the other hand, HAV would 
not be fully inactivated by procedures that are 
used for the inactivation of other viruses during 
the manufacture of plasma derivates, since it is 
heat-stable and non-enveloped. It consider that 
testing plasma pools for this virus is performed 
by a molecular method rather than donor screening 
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because it is a complementary measure to viral in-
activation/removal mechanisms during manufac-
turing. The polymerase chain reaction (PCR) was 
used for this purpose. A common strategy is to 
test donations in minipools and remove all do-
nations with titers more than 104 genome equivo-
cal per milliliter (geq/ml) (8, 9, 12). In this study 
HAV RNA was not detected in 407 pooled 
samples which indicates that the titer of the ge-
nome is lower than 104. 
Vaccination is just one-way to eliminate HAV 
from the society. Havrix® and Vaqta® are two 
most important HAV vaccines which are li-
censed, and it needs to a full studied program 
for vaccination, the studies in the other regions 
of the world have been shown that vaccination 
decrease the rate of HAV infection significantly  

(13). In the mass or individual vaccination 
case, current method of blood monitoring for 
HAV will not interrupt the blood donor moni-
toring program which donor history questioned.    
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