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ABSTRACT

Background: Human T-cell lymphotropic viruses 1 (HTLV1) is endemic in 
specific regions. We aimed to determine the prevalence of HTLV I  infection 
among blood donors in southeast Iran.  
Methods: This cross-sectional study was conducted between April 2005 and 
March 2015. Sera were collected from blood donors and were tested for the 
presence of HTLV1 specific antibody using ELISA. Reactive samples were then 
tested by Western blot for confirmation.
Results: Of the 165,267 blood donors tested for HTLV 1 antibody, 45 (0.027%) 
donors were positive. Out of 45 positive donors, 41 were first time blood donors, 
3 were repeat blood donors and 1 as regular donor. Most HTLV-1-positive donors 
were male and married. Co-infection with HBV was observed in one subject. 
The percentage of positive samples had increasing patterns from 0.016% in 2009 
to 0.084% in 2010 and decreased after that to 0.014% in 2015.
Conclusion: The results indicated a low level of infection of HTLV1 in this part 
of our country. 
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Introduction
Human T cell lymphotropic virus I (HTLV-I) has 

been identified as an agent involved in development 
of adult T cell leukemia.1,2  The transmission of the 
virus through blood transfusion was first reported in 
Japan.3 Leukoreduced blood products have been shown 
to reduce the risk of transmission of HTLV during 
transfusion;4 however, the transmission of HTLV may 
not be completely preventable by leukodepletion.5 For 
this reason, the screening of blood donors for HTLV 
is required in endemic areas. In the United States, the 
prevalence of HTLV infection among first-time blood 
donors is 22 per 100,000.6 The seroprevalence of HTLV-
1 among blood donors in Iran varies in the different 
geographical regions. For example, the seroprevalence 
is about 0.057% in Alborz province, 0.01% in Ardabil, 

0.024% in Gilan, 0.2% in Khorasan Razavi and 0.068% in 
West Azarbaijan.7 We aimed to evaluate the prevalence of 
HTLV-1 among blood donors in South Khorasan province 
(the third largest province), east of Iran. 

Materials and Methods 
This study was done at South khorasan Blood 

Transfusion Center, over a period of 10 years (between 
2005 and 2015).  Prior to blood donation, donors were 
assessed for their suitability to donate by following the 
standard donor selection guidelines of the Iranian Blood 
Transfusion Organization (IBTO). All the donors were 
provided informed consent before inclusion in the study. 
Serum samples were collected from the donors. The 
sera were screened for HTLV-I using enzyme-linked 
immunosorbent assay (ELISA; Adaltis Srl, via Durini, 
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Italy). All repeatedly reactive samples were confirmed by 
Western blotting test (MP Biomedical Asia Pacific Pte. 
Ltd., Singapore). All tests were performed according to 
the manufacturer’s instructions. Other mandatory tests 
were also performed: hepatitis B virus (HBV), hepatitis 
C virus (HCV), human immunodeficiency virus (HIV), 
and Treponema pallidum (syphilis). Donors were also 
classified according to the number of donations as first-
time, repeat (donation ≤1 time per year), or regular 
(donation ≥2 times per year).

Statistical data analysis was done using SPSS version 
22. Data regarding donor gender, age and blood donor’s 
types were analyzed by the x2 test. Values of P lower 
than 0.05 were considered to be statistically significant.

Results
The number of donations during the study period was 

165267.  A total of 152098 donors were male and 13169 
were female. Mean age of donors was 29.5 and 32.8 years 
for males and females, respectively. The demographic 
characteristics of blood donors are summarized in 
Table 1. There was found to be 45 subjects (0.027%) 
with confirmed positive HTLV-1 in antibody screening 
tests; all of them were confirmed to be positive for 
HTLV-1 infection by the Western blot technique. The 
prevalence rate in female and male donors was 2/13169 

and 43/152098, respectively (P=0.38, OR=1.862; CI: 0.45-
7.69). The seropositivity rates among married and single 
donors were 62.22% and 37.78%, respectively (P=0.002, 
OR: 2.51; CI=1.37-4.59). Out of 45 positive donors, 41 
were first-time blood donors, 3 repeated donors and 1 
was a regular donor. Coinfection with HBV was identified 
in one donor. The yearly distribution of the HTLV-
1 prevalence among the volunteer donors is shown in  
Table 2. The percentage of samples testing positive 
increased from 0.016% in 2009 to 0.084% in 2010. 
Moreover, there was a significant association between 
age and risk of infection (P<0.001).

Discussion
In the present study, prevalence of HTLV among blood 

donors was 0.027%. This prevalence is comparable to 
other parts of Iran such as Ardabil (0.01%) and Gilan 
(0.024%) and lower than blood donors in Alborz (0.057%), 
Khorasan Razavi ( 0.2%) 7 and Shiraz (0.2%).8 In a study 
in Mashhad during 2011-2013,9 0.18% of donors (327 out 
of 174662)  were confirmed to be infected with HTLV-I by 
Western blot assay. The prevalence of HTLV in our study 
was also lower than that described in some countries. In 
a study in Uganda,10 a prevalence of 0.54% was reported. 
In China, prevalence of HTLV among blood donors 
was about 0.06%.11 In a study from US,12 516 HTLV 

Table 1: Demographic characteristics blood donors during a 10-year period
Demographic Characteristics Donors (n, %)
Donation Status First-time 48163

Repeat 86413
Regular 30691

Gender Female 13169
Male 152098

Marital status Single 32162
Married 133105

Education Less than 12 years schooling 41935
12 or more years schooling 123332

Age ≥18<25 7136
≥25<35 61611
≥35 <45 50826
≥45<55 32553
≥55<65 13141

Table 2: Frequency of HTLV-I according to the type of donor
Year HTLV

No of Donations No PR/105
Total First Regular Repeat Total First Regular Repeat Total First Regular Repeat

2005 10145 6864 78 3203 8 6 0 2 78.8 87.41 0 62.44
2006 11677 5684 992 5001 3 3 0 0 25.69 52.77 0 0
2007 13103 4573 1667 5863 3 3 0 0 22.89 65.60 0 0
2008 11730 4367 1909 5454 7 7 0 0 59.67 160.29 0 0
2009 11825 3627 2472 5726 2 2 0 0 16.91 55.14 0 0
2010 13078 3653 2900 6525 11 10 0 1 84.11 273.74 0 15.32
2011 17506 4208 3814 9484 3 3 0 0 17.13 71.29 0 0
2012 18028 4556 3609 9863 1 1 0 0 5.54 21.94 0 0
2013 19102 3154 4222 10785 3 2 1 0 15.69 63.41 9.27 0
2014 20386 3826 4479 12081 1 1 0 0 4.90 26.13 0 0
2015 20628 3651 4549 12428 3 3 0 0 14.54 82.16 0 0
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seropositive samples were identified among 14,809,334 
blood donations. Prevalence of HTLV-1 in blood donors 
varies in some other endemic regions such as Brazil 
(0.04%),13 Arequipa, Peru (1.2%)14 and Valdivia, Chile 
(0.24%).15 Compared to some studies, the prevalence 
of HTLV in our population was higher. In a study by 
Manga and colleagues in Nigeria, seroprevalence of 
6.5% (23/355) was obtained based on ELISA which was 
confirmed to be 0% following western blot testing.16 In 
Saudi Arabia, 0.006% (3/47426) of blood donations were 
identified as HTLV-1 positive.17

It was reported that the incidence of infection is 
correlated with age, and it is higher in women.18,19 
We found that most HTLV-1-positive donors in South 
Khorasan province were men. This discrepancy could 
be explained by the dominance of male donors in this 
province. The same result was also obtained in a previous 
study.10

It is suggested that there appears to be an association 
between infection with HTLV and hepatitis B and C. An 
11-year follow-up study conducted in Brazil highlighted 
the importance of HTLV coinfection with hepatitis B and 
hepatitis C virus.13 Similarly, another study has identified 
anti-HBc as an independent risk factor for HTLV-1 
infection.20 In this study, coinfection was identified in 
only one donor.

In our study, the rate of HTLV infection showed an 
increasing trend from 0.016% in 2009 to 0.084% in 2010. 
Tarhini and co-workers found a decreasing trend in the 
seropositivity of HTLV-I among donors in Mashhad from 
0.5% to 0.42% during years 2004–2006.21 In another 
retrospective study from seven blood transfusion centers 
in Iran during 2009-2013, a gradual decline in overall 
prevalence of HTLV-1 was observed. The prevalence rate 
decreased from 0.13% in 2009 to 0.07% in 2013.7

In addition, our results showed that the prevalence of 
HTLV-1 infection among first-time donors was higher 
than that of repeated donors. It has been well documented 
that first-time donors pose a greater risk of infectious.22

Conclusion
The prevalence of HTLV-1 infection among blood donors 

in southeast Iran was 0.027% in this study among blood 
donors during 11 years. Moreover, since blood donors are 
considered as a healthy population, we estimate that the 
true prevalence of HTLV-1 seropositivity prevalence in 
the gene is higher in the general population. 
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