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Abstract

Introduction: Human T-cell lymphotropic virus (HTLV-I) is associated with adult T cell leukemia/lymphoma
(ATL) and HTLV-I-associated myelopathy/tropical spastic paraparesis (HAM/TSP). The major routes of HTLV-I
transmission are mother-to-child, sexual contact, and blood transfusion. Mashhad is one of the main endemic
areas in the world for HTLV-I, and minimizing the risk of HTLV-I transmission through blood transfusion is one
of the main duties of the Blood Transfusion Center in Mashhad. The aim of this study was to determine the
prevalence of HTLV-I in the blood donor population in Mashhad during 2011-2013.

Methods: All the blood donors in Mashhad from March 2011 to April 2013 who were diagnosed with HTLV-I
on the ELISA screening test and the Western blot confirmatory test were included in this seroepidemiological
study.

Results: From 174,662 blood donors, 327 donors were confirmed to be infected with HTLV-I according to
Western blot assay. The seropositive donors ranged in age from 17 to 59, and their mean age was 39.88+10.49
years. The overall prevalence rates of HTLV-I infection were calculated as 0.18% and 0.19%, respectively.

Conclusion: Due to the lower frequency of infection in regular blood donors, younger individuals, and people
with higher education levels, the selection of blood donors from these populations should be further considered.
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1. Introduction

HTLV-I is a member of Retroviridae family and was first isolated in Japan in 1979 from the lymphocyte culture
of a young black person with cutaneous T-cell lymphoma. Subsequently, it was reported in other parts of the
world. This virus can cause serious diseases, such as adult T-cell leukemia/lymphoma (ATL), HTLV-I-associated
myelopathy/tropical spastic paraparesis (HAM/TSP), and uveitis (Bittencourt, 2006). The distribution of
infection with this virus is worldwide, but it is endemic in some areas, such as Japan, Taiwan, the Caribbean
basin, Central and Southern Africa, parts of the Middle East, and the Southeastern United States (Edlich, 2003).
Northeast Iran also is considered to be an endemic area, and the prevalence of infection in the general population
of Mashhad was 2.12% (Rafatpanah et al., 2011). In the latest study of blood donors in Mashhad in 2010 and
2011, the prevalence of HTLV-I infection was reported to be 0.26% (Safabakhsh, 2014). In the provinces of West
Azerbaijan, [lam, Hormozgan, and Bushehr, the percentages of blood donors with the virus were 0.34, 0.21, 0.18,
and 0.01%, respectively (Abedi, 2009; Falahi, 2008; Khameneh, 2008; Pour Karim, 2004). According to recent
studies conducted in other countries, the prevalence of HTLV-I infection in blood donors in Japan, Korea,
Turkmenistan, Spain, and Brazil was 1.9, 0.007, 0.27, 0.001, and 0.12%, respectively (Carneiro-Proietti, 201;
Chaudbhari, 2009; Korean red cross, 2008; Toro, 2002; Natalia, 1998). The modes of transmission of the virus are
mainly through sexual contact with an infected person; mother-to-child, particularly through breastfeeding; and
blood transfusion. HTLV-I transmission through blood products containing white blood cells has been reported
to range from 44 to 66%, but there have been no reports of transmission through acellular blood products, such
as plasma (Hedayati-Moghaddam, 2013). Rarely, HTLV-I transmission has been reported through liver, kidney,
and lung transplants (Yara, 2009). Considering the seriousness of the diseases caused by infection with this virus
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and the fact that Mashhad is one of the most important HTLV-I endemic areas worldwide, laboratory screenings
for HTLV-I/II have been performed on donated blood samples in Mashhad and some other areas in Iran since
1994. The prevalence rate of HTLV-I infection in the blood-donor population in Mashhad was reported to be
1.97% in 1995 (Abbaszadegan, 2003; Rezvan, 1996). Since continuous epidemiological studies in endemic areas
results in continuous monitoring of the infection trend in the population while updating the information about the
infection, continuous study of the prevalence of this virus is necessary. In addition, performing such studies
reveals the changes in the prevalence of such infections and the patterns by which the infection spreads over time.
This information provides further knowledge and insight that can be used for planning how to manage and
control such infections The aim of this study was to investigate the prevalence of HTLV-I infection in blood
donors in Mashhad in a two year period from March 2011 to April 2013.

2. Materials and Methods

This cross-sectional study was performed using the data from the records of blood donors in the Mashhad Blood
Transfusion Center from March 2011 to April 2013 through the census method. All donors who were positive for
anti-HTLV-I/II on the ELISA screening test and the Western blot confirmatory test were considered as confirmed
positive cases of HTLV-I infection. The demographic data of these individuals (age, gender, marital status,
educational level, and the number of blood donations) were obtained, coded, and recorded in the database. The
collected data were analyzed using SPSS software (version 17).

3. Results

During the study period, 174,662 donors donated blood at the Blood Transfusion Center in Mashhad. Among the
donors, 162,094 were male (92.8%) and 12,568 were female (7.2%). Of this number, 327 blood donors were
determined to be positive for anti-HTLVI/II in the Western blot confirmatory test, and they formed the
seropositive population used for this study. Of the seropositive population, 257 were male (78.6%) and 70 were
female (21.4%). In general, the prevalence of the infection among the study’s population was estimated to be
0.18%. The ages of the seropositive donors ranged from 18 to 66, and the mean age was 39.62 + 10.48 years.
The study population was categorized in four age groups, i.e., 17-30, 31-40, 41-50, and above 50 years. Among
these four groups, the age group of 41-50 had the largest number of seropositive donors with 111 people (33.9%
of the total of seropositive donors). Furthermore, the age-related prevalence of HTLV-I was calculated, and it
was observed that the prevalence increased uniformly with the increase in age (Figure 1). The prevalence of
infection by gender was calculated to be 0.16% in males and 0.56% in females (Table 1). Of the seropositive
donors, 246 individuals had a high school diploma or less (75.2%), and 81 individuals had an academic
education (24.8%). In terms of the number of blood donations, 319 of the seropositive individuals were first-time
donors (97.6%), seven individuals were repeat donors (2.1%), and one individual was regular donor (0.3%) who
was a 41-year-old male with a university degree. The prevalence of the infection over the two years that were
studied, including the overall prevalence and the prevalence by gender are presented in Table 1.

Table 1. Number of HTLV-I positive cases in Mashhad blood donors

Year Confirmed positive Donor population Prevalence by gender  Total prevalence
Male 124 80253 0.15%
1% year 0.18%
Female 36 6524 0.55%
| Male 133 81841 0.16%
2" year 0.19%
Female 34 6044 0.56%
Total 327 174662 0.18%
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Figure 1. Age distribution of HTLV-I positive cases (bar graph) and prevalence (curve) in blood donors From
March 2011 to April 2013

4. Discussion

In this study, the overall prevalence of HTLV-I infection in blood donors in Mashhad was 0.18%, which was a
decrease compared to the prevalence identified in earlier studies in Mashhad. In the survey that was conducted in
1995, the prevalence of infection in blood donors in Mashhad was 1.97% (Rezvan, 1996). In 2001, another study
was published that evaluated 229,037 blood donors over a four-year period in Mashhad, and the prevalence of
HTLV-I infection was reported to be 1.16% (Tavanai, 2001). In a 2003 study, 208 of 28,926 blood donors in
Mashhad were positive, indicating that the prevalence of HTLV-I was 0.77% (Abbaszadegan, 2003). In another
study conducted from 2004 to 2006 on blood donors in Mashhad, the prevalence of infection was estimated to be
0.45% (Tarhini et al., 2009). In a study conducted during the years 2006 to 2008, the prevalence of HTLV-I
infection was 0.40% (Hatami, 2012). In the latest study on the population of blood donors in Mashhad, the
prevalence of infection was 0.26% (Safabakhsh, 2014). Observing the trend of changes in prevalence of this
virus in blood donors in Mashhad over time suggests that the prevalence of this infection has been decreasing
since 1995. The most important reasons for this decreasing trend are likely due to 1) the enhancement and
improvement of donor selection in the Blood Transfusion Center in Mashhad and 2) the increased awareness
among blood donors and the general population of the high-risk behaviors and the routes of transmission of this
virus. A series of factors have led to the efficient selection of blood donors, and these factors include holding
regular specialized practical and educational courses for technical staff, implementing uniform rules and
standards, applying quality and sensitive serological tests, using laboratory kits with higher sensitivity and better
quality, increasing the number of regular donations, and the development of better equipment (Rezvan, 2007).
Also, the use of different public media, the preparation and publication of information pamphlets, holding public
conferences for donors and other people, and holding training conferences for health staff of organizations and
agencies has increased awareness of blood donors and other people about infections transmitted by blood.

The comparison of the prevalence of HTLV-I infection in the general population and in the blood donors in
Mashhad was enlightening. According to the latest study conducted in Mashhad, 35 of 1654 people tested were
positive for HTLV-I infection, suggesting a prevalence of 2.12% in the general population (Rafatpanah, 2011).
The prevalence of HTLV-I infection in blood donors in Mashhad (0.18%) was considerably lower than the
prevalence of this virus in the general population of the city, which, undoubtedly, is a valid indication of
effectiveness of screening policies and proper selection of healthy blood donors. Since donors are selected from
the group of healthy people, the low prevalence of HTLV-I infection in blood donors compared to the general
population seems reasonable (Hedayati-Moghaddam, 2013).

In the studies conducted on blood donors in other parts of Iran, the prevalence of HTLV-I infection was different
from Mashhad. For example, prevalence of the infection in the provinces of Charmahal-Bakhtiari, Western
Azerbaijan, [lam, Hormozgan, Southern Khorasan, and Bushehr was reported as 0.62, 0.34, 0.21, 0.18, 0.04, and
0.01%, respectively (Ghafouri, 2011; Abedi, 2009; Falahi, 2008; Khameneh, 2008; Karimi, 2007; Pour Karim,
2004). The prevalence obtained in our study was less than it is in some parts of the country that are not among
the endemic areas, which may be indicative of the effective screening and proper selection of donors in the
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Blood Transfusion Center in Mashhad. The different prevalences in different studies could be due to differences
in the geographic locations, the social and demographic composition, the patterns of behavior of the study
population, and, in some studies, inadequate sample size (Chaudhari, 2009).

The prevalence of infection in blood donors in Iran’s neighbor to the northeast, Turkmenistan, which is in the
endemic area, is 0.27%, which is consistent with the findings of the present study (Natalia, 1998). In the studies
conducted in Iran’s other neighboring countries that are in the non-endemic areas, the prevalence of infection in
blood donors in Saudi Arabia, Kuwait, and Turkey was reported to be 0.006%, 0.016%, and 0%, respectively
(Sertoz et al., 2010; Ul-Hassan, 2004; Al-Mufti, 1998). This information confirms the geographical cluster of
HTLV-I in the areas that have designated as endemic areas (Rezvan, 1996).

Among the countries that have endemic areas, Japan was found to have an overall prevalence of 0.66% in males
and 1.02% in females among 1,196,321 blood donors, which are considerably higher than the levels obtained in
the present study (Satake, 2012). The prevalence of infection with this virus in blood donors in Brazil was
reported to be 0.12%, which is consistent with the results of our study (Carneiro-Proietti, 2011). The prevalence
of HTLV-I infection among blood donors in non-endemic countries, such as Greece, Lebanon, and Korea, were
reported as 0.013%, 0.028%, and 0.007%, respectively. These values are clearly lower than the levels obtained
for donors in the present study (Korean Red Cross, 2008; Tamim, 2008; Zervou et al., 2004). The prevalence of
HTLV-I infection among blood donors in non-endemic European countries, such as France (0.004%), Sweden
(0.002%), Norway (0.002%), and Spain (0.001%) was significantly lower than the prevalence determined in our
study (Proietti, 2005; Toro, 2002; Couroucé, 1993).

In this study, it was observed that the positive rate of anti-HTLV-I increased as age increased, which is consistent
with most studies conducted in this field. This observation could be due to the cumulative effects of different
contacts over peoples’ lifetimes in the endemic areas (Hedayati-Moghaddam, 2013; Rafatpanah, 2011;
Abbaszadegan, 2003). Furthermore, the higher prevalence in females in this study could be due to the higher
ability of male to female transmission during sexual contact (Rafatpanah, 2011; Abbaszadegan, 2003). In the
present study, the prevalence of HTLV-I infection is higher in married individuals than in unmarried individuals,
which is probably due to the higher average age of married people and, therefore, their greater length of
exposure to infection with the virus and also transmission through sexual contact (Hedayati-Moghaddam, 2013;
Hatami, 2012; Abbaszadegan, 2003). In general, in both endemic and non-endemic areas of HTLV-I infection,
higher age, female gender, and lower socioeconomic status are associated with higher infection rate with HTLV-I
(Proietti, 2005). The higher prevalence of HTLV-I infection in first-time donors compared to regular donors may
be due to the fact that some of the first-time donors donate blood with other motives in mind, such as checking
their health or the beneficial effects of blood donation on their health. Also, the prevalence of high risk behaviors
in first-time donors could be higher than regular donors. Also, the awareness and education programs relating to
the avoidance of high risk behaviors, which are provided to donors by the blood transfusion centers, may result
in regular donors having greater awareness about blood safety and avoiding risky behaviors than first-time
donors (Jalalian, 2008, 2010; Williams, 1997).

5. Conclusions

The findings of this study showed that the prevalence of infection is low in blood donors in Mashhad. The most
important factors associated with the decreasing trend in the prevalence of HTLV-I infection among blood
donors are improvement of donor selection procedures, continuous training of blood transfusion centers’
personnel, improvement of laboratory screening methods, increased awareness of the general population and
donors’ population about the methods of avoiding high risk behaviors, and public awareness regarding the
prevention methods of transmission of blood transfusion-transmitted infections (TTI). Considering the lower
frequency of infection in regular blood donors, in younger people, and in people with higher educational levels,
it is recommended that blood donors in the future be selected from the younger age groups and from people who
have higher educational levels.

Acknowledgments

The authors appreciate the management and personnels of Khorasan-e Razavi blood transfusion center fro their
support in conducting the study. The article was edited by native English editor at Mehr Publishing Group
(http://www.MehrPublishing.com).

References

Abedi F., Yavarian M., Shakibzadeh A., Khalvati B., & Asadi A. H. (2009). A pilot Seroepidemiologic study of
HTLV in thalassemia, hemophilia, and hemodialysed patients in Hormozgan. Medical Journal of

102



www.ccsenet.org/gjhs Global Journal of Health Science Vol. 6, No. 5; 2014

Hormozgan University. 13(2), 75-80 [In Farsi].

Al-Mufti S., Voevodin A., Ahmed S., Al-Hamdan S., & Al-Basheer A. (1995). Seroprevalence of Human T-Cell
Leukemia/Lymphoma Virus Type I and Type II (HTLV-I/HTLV-II) Infection among Volunteer Blood
Donors in Kuwait. Med Principles Pract, 8, 45-50.

Bittencourt, A. L., Primo, J., & Oliveira, M. F. (2006). Manifestations of the human T-cell lymphotropic virus
type [ infection in childhood and adolescence. J. Pediatr (Rio J), 82(6), 411-20.
http://dx.doi.org/10.2223/JPED.1573

Blood Transfusion Research Institute, Korean Red Cross, Seoul, Korea. (2008). Seroprevalence of human
T-lymphotropic virus type 1 and 2 in Korean blood donors. J. Med. Virol, 80(10), 1864-7.
http://dx.doi.org/10.1002/jmv.21260

Carneiro-Proietti, B. F., Sabino, E. C., Lefo, S., Loureiro, P., & Moussa, S. (2011). HTLV-1/2 prevalence in
Brazilian blood donors: regional and demographic variation. Retrovirology, &8(Suppl 1), A83.
http://dx.doi.org/10.1186/1742-4690-8-S1-A83

Chaudhari, Cdr CN, Shah, T., & Surg Capt RN Misra (2009). Prevalence of Human T Cell Leukaemia Virus
amongst Blood Donors. MJAFI, 65(1), 38-40.

Couroucé, A. M., Pillonel, J., Lemaire, J. M., Maniez, M., & Brunet, J. B. (1993). Seroepidemiology of
HTLV-I/II in universal screening of blood donations in France. AIDS, 7(6), 841-7.

Edlich, R. F.,, Hill, L. G,, & Williams, F. M. (2003). Global epidemic of human T-cell lymphotrophic virus type-I
(HTLV-I): an update, J  Long Term Eff  Med  Implants, 13(2), 127-40.
http://dx.doi.org/10.1615/JLongTermEffMedImplants.v13.i2.70

Falahi, S., Sabahi, F., Zeynali, M., Kiani, J., & Ranjbar J. (2008). Incidence of Human T- Lymphotropic Virus
type-1(HTLV1) among blood donors frorm Ilam, Iran. /r J virol, 1(3), 11-14.

Ghafouri, M., & Ameli, M. R. (2011). Transfusion transmitted viral infections in blood donors of South
Khorasan. Blood Quart (Sci J Iranian Blood Transfus Org, 7(4), 242-248.

Hatami, H., Karimi, G., & Safabakhsh, H. (2012). Seroepidemiologic prevalence of HTLV in voluntary blood
donors in Mashhad. Sci J Blood Transfus Organ, 9(2), 149-159 [in Farsi].

Hedayati-Moghaddam, M. R. (2013). A systematic review for estimation of HTLV-I infection in blood donors of
Iran. Iran J Basic Med Sci., 16(3), 196-201.

Jalalian, M., Latiff, L., Syed Hassan, S. T., Hanachi, P., & Othman, M. (2008). Application of Internet and
information technology in recruitment of safe blood donors. Journal of Applied Sciences, 8(24), 4684-4688.
http://dx.doi.org/10.3923/jas.2008.4684.4688

Jalalian, M., Latiff, L., Syed Hassan, S. T., Hanachi, P., & Othman, M. (2010). Development of a questionnaire
for assessing factors predicting blood donation among university students: a pilot study. Southeast Asian
Journal  of Tropical Medicine and Public Healt, 41(3), 660-666. Retrieved from
http://www.tm.mahidol.ac.th/seameo/2010-41-3/22-4711.pdf

Karimi, A, Nafici, M. R., & Imani, K. (2007). Comparison of human T-cell leukemia virus type 1 seroprevalence
in high risk patients (thalassemia and hemodialysis) and healthy individuals from Charmahal-Bakhtiari
province, Iran. Kuwait Med J, 39(3), 259-61.

Khameneh, Z. R., Baradaran, M., & Sepehrvand, N. (2008). Survey of the seroprovalence of HTLV I/Il in
hemodialysis patients and blood donors in Urmia. Saudi J Kidney Dis Transpl, 19(5), 838-41.

Pour Karim, M. R., Khamisi Pour, Gh. R., Zandi, K., & Roustaei, M. H. (2004). Prevalence of anti-HTLV-I &
anti-HTLV-II antibodies in blood donors in Bushehr province. lranian South Medical Journal, 2(6),
161-164, [in Farsi].

Proietti, F. A., Carneiro-Proietti, A. B. F., Catalan-Soares, B. C., & Murphy, E. L. (2005). Global epidemiology

of HTLV-I infection and associated diseases. Oncogene, 24, 6058-6068.
http://dx.doi.org/10.1038/sj.0nc.1208968

Rafatpanah, H., Hedayati-Moghaddam, M. R., Fathimoghadam, F., Bidkhori, H. R., Shamsian, S. K., Ahmadi,
S., ... Bazarbachi A. (2011). High prevalence of HTLV-I infection in Mashhad, Northeast Iran: a
population-based seroepidemiology survey. J Clin Virol., 52(3), 172-6.
http://dx.doi.org/10.1016/j.jcv.2011.07.004

103



www.ccsenet.org/gjhs Global Journal of Health Science Vol. 6, No. 5; 2014

Rezvan, H., Abolghasemi, H., & Amini Kafiabad, S. (2007). Transfusion-transmitted infections among
multitransfused  patients in  Iran: a  review. Transfu  Medicine, 17, 425-33.
http://dx.doi.org/10.1111/j.1365-3148.2007.00794.x

Rezvan, H., Ahmadi, J., & Farhadi, M. A. (1996). Cluster of HTLV1 infection in Northern— Eastern of Iran.
Transfusion Today, 27, 9-1.

Safabakhsh, H., Karimi, G., & Hatami, H. (2014). The prevalence of HTLV-1 infection in blood donation
volunteers in Mashhad. Sjsph., 11(4), in press.

Satake, M, Yamaguchi, K, & Tadokoro, K. (2012). Current prevalence of HTLV-1 in Japan as determined by
screening of blood donors, J Med Virol., 84(2), 327-35. http://dx.doi.org/10.1002/jmv.23181

Senyuta, N., Syrtsev, A., Yamashita, M., Stepina, V., Susova, O., Scherbak, L., ... & Gurtsevitch, V. (1998). Sero
- epidemiologic and phylogenetic studies of HTLV - I infection in 2 countries of the Caspian Sea region.
International journal of cancer, 77(4), 488-493. http://dx.doi.org/10.1002/(SICI1)1097-0215(19980812)77:
4%3C488::AID-1JC2%3E3.0.CO;2-Q

Sertéz, R1., Turhan, A., Bozkurt, H., Samlioglu, P., Degirmenci, A., Aydinok, Y., & Erensoy, S. (2010).
Investigation of anti-HTLV I/II seroprevalence in healthy blood donors in Izmir region, Turkey. Mikrobiyol
Bul., 44(4), 579-84. Pubmed PMID:21063970

Tamim, H., Musharrafich, U., Ramia, S., Almawi, W. Y., Al-Jisr, T., Ayoub, T., ... & Baz, E. K. (2004). Is
seroprevalence of HTLV-I/Il among blood donors in Lebanon relevant? American journal of infection
control, 32(4), 220-223. http://dx.doi.org/10.1016/j.ajic.2003.10.012

Tarhini, M., Kchour, G, Zanjani, D. S., Rafatpanah, H., Otrock, Z. K., Bazarbachi, A., & Farid, R. (2009).
Declining tendency of human T-cell leukaemia virus type I carrier rates among blood donors in Mashhad,
Iran. Pathology, 41(5), 498-499. http://dx.doi.org/10.1080/00313020903041010

Tavanai, S. A. (2001). Serologic prevalence of3-Ashraf Tavanai Sani, MD. Serologic prevalence of HTLV-1
among blood donors in Mashhad (North eastern of Iran). Arch Irn Med, 4, 25-26.

Toro, C., Rodés, B., Aguilera, A., Caballero, E., Benito, R., Tuset, C., ... & HTLV Spanish Study Group. (2002).
Clinical impact of HTLV-1 infection in Spain: implications for public health and mandatory screening.
JAIDS Journal of Acquired Immune Deficiency Syndromes, 30(3), 366-368. J Acquir Immune Defic Syndr,
30(3), 366-8. http://dx.doi.org/10.1097/00126334-200207010-00016

Tynell, E., Andersson. S., Lithander, E., Arneborn, M., Blomberg, J., Hansson, H. B. ... Bjorkman, A. (1998).
Screening for human T cell leukaemia/lymphoma virus among blood donors in Sweden: cost effectiveness
analysis. B. M. J., 316(7142), 1417-22. http://dx.doi.org/10.1136/bmj.316.7142.1417

Ul-Hassan, Z., Al-Bahrani, A. T., & Panhotra, B. R. (2004). Prevalence of human T-lymphotropic virus type I
and type II antibody among blood donors in Eastern Saudi Arabia. Saudi Med J., 25(10), 1419-22. Pubmed
PMID, 15494814

Williams, A. E., Thomson, R. A., Schreiber, G. B., Watanabe, K., Bethel, J., Lo, A., ... & Nemo, G. J. (1997).
Estimates of infectious disease risk factors in US blood donors. Jama, 277(12), 967-972.

Yara, S., Fujita, J., & Date, H. (2009). Transmission of human T-lymphotropic virus type I by bilateral
living-donor lobar lung transplantation, J. Thorac. Cardiovasc. Surg., 138(1), 255-6.
http://dx.doi.org/10.1016/].jtcvs.2008.12.050

Zervou, E. K., Georgiadou, S., Tzilianos, M., Georgitsi, P., Pournara, V., Nousis, S., ... Dalekose, G. N. (2004).
Human T-lymphotropic virus type I/II infections in volunteer blood donors from Northern and Western
Greece: increased prevalence in one blood bank wunit. FEur J Intern Med, 15(7), 422-7.
http://dx.doi.org/10.1016/j.€jim.2004.06.009

Copyrights
Copyright for this article is retained by the author(s), with first publication rights granted to the journal.

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution
license (http://creativecommons.org/licenses/by/3.0/).

104



