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 Implication for health policy/practice/research/medical education:
The results of this study are useful for health policy and blood bank transfusion centres in HTLV-I control.

Background: Human T-lymphotropic virus type I (HTLV-I) is one of the health threaten-
ing problems in endemic areas and can be transmitted by different routes such as blood 
transfusion. In order to correct chronic anemia in thalassemia subjects, they may need 
to get blood units per month. Thus, they are at risk of infection with blood-borne viruses 
such as HTLV-I.
Objectives: In the present study, we investigated the prevalence of HTLV-I infection 
among high risk patients with thalassemia in north of Iran, Mazandaran.
Patients and Methods: A total number of 288 thalassemia patients including 151 females 
(52.4%) and 137 males (47.6%) with mean age of 21.45 ± 6.6 years were tested for HTLV-I Ig 
G and Ig M antibodies against gag proteins by enzyme linked immuniosorbent assay 
(ELISA). Polymerase chain reaction (PCR) test was applied to confirm HTLV-I infection in 
DNA samples of antibody positive subjects.
Results: In the primary screening by ELISA, 20 out of 288 (6.9%) patients were positive 
for HTLV-I antibody. The PCR results confirmed that four out of 20 samples (1.4%) were 
HTLV-I positive.
Conclusions: The seroprevalence of HTLV-I infection in patients with thalassemia in 
Mazandaran province compared to other parts of Iran was not too high; however, HTLV-I 
screening should be performed prior to blood transfusions to decline the risk of virus 
transmission in these patients. 
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1. Background
Human T-lymphotropic virus type1 (HTLV-1) is a type C 

virus which causes two main types of diseases: HTLV-I-as-
sociated myelopathy/tropical spastic paraparesis (HAM/
TSP) and adult T cell leukemia (ATL) (1, 2). Most of HTLV-I 
infected individuals remain asymptomatic throughout 
their lives and in a few subjects HTLV-I-associated diseas-
es develop. The virus is endemic in different regions such 
as south west of Japan (3), the Caribbean islands (4), Cen-
tral and South America (5), and some parts of Africa (6). 
We have previously reported that HTLV-I is endemic in 
north-east of Iran, particularly in the cities of Mashhad, 
Sabzevar, and Neishbour. The prevalence of HTLV-I infec-
tion in Mashhad, Neishbour, and Sabzevar is 2.1%, 3%, and 
1.6%, respectively (7-9). However, the virus is less frequent 
in other parts of Iran including Urmia (0.34%) in north-
west and Chaharmahal-Bakhtiari (0.62%) in south-west of 
Iran (10, 11). 

The restricted distribution of HTLV-I infection is 
thought to be due to unique routes of virus transmission. 
Virus is transmuted through three important modes in-
cluding blood transfusion, breast feeding, and sexual 
contact. Whole blood components, platelets, and packed 
red blood cells, but not fresh frozen plasma, are sources 
of virus transmission (12). The probability of seroconver-
sion in a recipient of contaminated blood is about 44% 
(13). Thus, systemic screening of HTLV-I antibody in blood 
donors in endemic areas is necessary in order to prevent 
disease as well as to limit transmission of the virus. Thal-
assemia patients need infusion of four to six blood units 
per month and therefore the risk of blood-borne diseases 
caused by agents such as HTLV-I, Hepatitis B virus (HBV), 
Hepatitis C virus (HCV), and human immunodeficiency 
virus (HIV) is increased in these patients. Thalassemia is 
more prevalent in north and south of Iran (14). The over-
all prevalence of thalassemia in Mazandaran province, 
north of Iran, is about one patient per 1000 people (15). 
Studies in different parts of Iran such as south of Caspian 
sea and central and north-east of Iran reported that the 
rate of HTLV-I infection is high in thalassemia major pa-
tients (about 6%) (16). 

2. Objectives
The aim of this study was to examine the prevalence of 

HTLV-I infection in thalassemia major patients in north 
of Iran, Mazandaran, and to compare it with which oc-
curs in healthy individuals of this province, and also with 
other published data in different parts of Iran. 

3. Patients and Methods
3.1. Population Study

The study population included 288 thalassemia patients 
who attended Bu-Ali Sina hospital, Mazandaran Univer-

sity of Medical Sciences for receiving periodical blood 
transfusion between September and November 2009. 
The patients consisted of almost all forms of thalassemia 
existing in this province. 151 patients were female (52.4%) 
and 137 were male (47.6%). The mean age of cases was 21.45 
± 6.6 years. A questionnaire was provided for data collec-
tion on demographic, laboratory information, and risk 
factors. The study was approved by the ethics committee 
of Mazandaran University of Medical Sciences (MUMS) 
and informed consent was obtained from each subject. 
Six ml of blood was taken from each subject and serum 
and DNA were extracted.

3.2. Serology and Confirmatory Test for HTLV-I Infection

Enzyme linked immunosorbent assay (ELISA) (Dia Pro 
Diagnostic bio probe, Italy) was performed to screen anti 
HTLV-I Ig G and Ig M antibodies against gag proteins (gp 
46-I and p 21-I) in serum samples according to the manu-
facture’s instructions. QiaAmP DNA mini kit (Qiagen, Ger-
many) was used according to the manufacturer’s instruc-
tions to extract DNA HTLV-I proviral load genomes from 
200 µl of samples that scored HTLV-I-reactive in serologi-
cal assays. DNA extracted from HuT-102 cell line (HTLV-I 
positive cell) was used as a positive control. 

To confirm HTLV-I infection, PCR was carried out on all 
positive ELISA samples according to HTLV-I infection cri-
teria (17) as we previously described (9). Briefly, PCR am-
plification was performed in a 25 µL reaction including 20 
mM Tris-HCl (pH 8.4), 100 mM KCl, 2 mM MgCl2, 200 Mm 
dNTPs, 0.5 U Taq DNA polymerase, 10 pmol/µl (1 µl) of each 
specific primer Tax sense (5’-AGGGTTTGGACAGAGTCTT-3’), 
Tax anti sense(Reversed) (5’- AAGGACCTTGAGGGTCTTA), 
LTR sense (5’-CATAAGCTCAGACCTCCGGG-3’), LTR anti 
sense (5’-GGATGGCGGCCTCAGGTAGG-3’) and genomic 
DNA (50-100 ng). PCR consisted of initial denaturation at 
94 °C for four minutes, followed by 35 cycles of 94 °C for 
50 seconds, 60 °C for 50 second, 72 °C for one minute, and 
a final extension at 72 °C for five minutes. The products 
were visualized in a 2% agarose gel and stained by 5 µl (0.5 
mg/ml) of ethidium bromide.

4. Results
Clinical, demographic, and laboratory findings of 

population study are shown in Table 1. From 288 thalas-
semia patients who attended for blood transfusion, 151 
were female (52.4%) and 137 were male (47.6%). The mean 
age of cases was 21.45 ± 6.6 years. In the primary screen-
ing by ELISA, 20 (6.9%) were positive for HTLV-I antibody 
(14 males and 6 females). All positive samples were con-
firmed by PCR and the results showed that only four 
males out of 20 subjects (1.4%) were positive for HTLV-I. 
According to the results of PCR, the overall prevalence of 
HTLV-I infection in thalassemia patients in Mazandaran 
was 1.4%.
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5. Discussion
It is well known that HTLV-I not only induces HAM/TSP 

and ATL in a small proportion of HTLV-I asymptomatic 
carriers, but also is associated with other diseases such 
as cutaneous T cell lymphoma (CTCL), HTLV-I-associated 
arthropathy (HAAP), Graves’ disease, uveitis, polymyo-
sitis, chronic respiratory diseases, lymphadenitis, and 
dermatitis (18). Iran in the middle of the so-called Thalas-
semia Belt is one of the countries which have high thal-
assemia carrier rate. It has been shown that thalassemia 
is more prevalent in the northern (Caspian sea) and 
southern areas of the country. The overall prevalence 
of thalassemia per 100,000 people ranges from three to 
100 patients in different parts of the country (15). Thalas-
semia patients, who frequently receive blood, are one of 
the most high risk groups for HTLV-I infection (19, 20). 

In the present study we examined the prevalence of 
HTLV-I infection in patients with thalassemia major in 
Mazandaran province which exhibits the highest rate of 
thalassemia in Iran (15). Using screening ELISA test, 20 
(14 males and 6 females) out of 288 subjects had antibod-
ies reactive with HTLV proteins (6.9%). All of the reactive 
samples were examined by PCR to confirm the HTLV-I 
infection. Using both screening and confirmatory tests, 

the overall seroprevalence of HTLV-I in thalassemia pa-
tients was 1.4%, all of them were male. Fourteen and two 
patients showed HBs Ag and HCV antibody, respectively, 
suggesting that blood-borne viruses are transmitted 
through blood transfusion. Our results showed that 
Although the prevalence of HTLV-I infection in normal 
population of north-east of Iran, Mashhad (2.1%) and 
Sabzevar (1.6%), is high and these regions have been rec-
ognized as new endemic regions of the virus, however 
the prevalence of the virus in patients who referred to 
Imam’s Hospital Laboratory in Sari, capital of Mazanda-
ran province, was 0.08% suggesting that HTLV-I is not 
prevalent in this region (21). 

The rate of HTLV-I infection in thalassemia patients in 
Mazandaran is less than that was shown in Mashhad, 
Shiraz, Tehran, Bushehr, and Zahedan (16, 22-25). Surpris-
ingly, Moradi et al. reported high rate of HTLV-I infection 
(4.449%) among thalassemia patients in Golestan prov-
ince neighboring Mazandaran province. They suggested 
that the rate of infection is associated with age and num-
ber of transfusion (26). The discrepancy in HTLV-I preva-
lence in whole population or even in multi-transfused 
patients in different parts of the country has not been 
fully understood. Different laboratory techniques, the 
studied population, and sample size might explain this 
issue. Although it has been shown that HTLV-I was more 
frequently observed in females compared to males, our 
results demonstrated that none of females showed an-
tibodies against HTLV-I suggesting that blood transfu-
sion might be the main route of HTLV-I infection in our 
population study. 

In the present study, we could not find association be-
tween the number of blood units received by patients 
and HTLV-I infection. This might be due to small cases of 
confirmed HTLV-I by PCR. Determination of HTLV-1 pro-
viral load and HTLV-I antibody titer would be useful to 
evaluate the immune response to the virus and develop-
ing HTLV-I-associated diseases. Furthermore, a parental 
history of HTLV-I would help to understand the route of 
HTLV-I infection in our study population. Further stud-
ies in the large sample size in patients with thalassemia 
major in Mazandaran province would help to confirm 
the data. 

In conclusion, our study showed the prevalence of 
HTLV-I infection in thalassemia patients in Mazandaran is 
1.4%. Therefore, it is necessary to carry out a large seroepi-
demiological study in this part of Iran. Although the sero-
prevalence of HTLV-I infection in thalassemia patients in 
Mazandaran province compared to other regions of Iran 
is not too high, however, HTLV-I screening should be per-
formed prior to blood transfusion to decline the risk of 
virus transmission in these patients.
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Age,y, mean ± SD 21.45 ± 6.6
Male, No. (%) 151 (52.4)
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Residence, No. (%)
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HIV (positive) -

Table 1. Demographic Characteristic of Thalassemia Patients
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