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Abstract

Background: Human T-lymphotropic virus type 1 (HTLV-1) infection has known to be endemic in various regions of the world, in-
cluding northeastern Iran.
Objectives: This study aimed to determine the prevalence of HTLV-1 infection and its related factors among hemodialysis (HD) pa-
tients in Neyshabur, northeast of Iran.
Methods: Serum samples of 138 HD patients were screened for HTLV-1 antibodies using enzyme-linked immunosorbent assay, and
seroreactive samples were confirmed by a line immunoassay.
Results: The participants included 76 (55.1%) males and 62 (44.9%) females aged 12 - 84 years. HTLV-1 seropositivity was detected in
20 (14.5%) cases, all of which were confirmed by the line immunoassay. No significant difference was observed between males and
females (10.5% vs. 19.3%; P = 0.143). However, there was a significant association between HTLV-1 seropositivity and patients’ age (P =
0.028).
Conclusions: The prevalence of HTLV-1 infection among HD patients in northeastern Iran was considerably higher than that re-
ported from other endemic areas. It seems that more specific preventive measures are required to be applied by local health au-
thorities to control the infection.
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1. Background

Human T-lymphotropic virus type 1 (HTLV-1) infection
is a global public health issue with a prevalence rate of 10
- 20 million individuals (1). HTLV-1 is endemic in Southern
Japan, Caribbean Basin, Central Africa, Central and South
America, some islands in the Pacific Basin and the aborig-
inal population in Australia (2). Two major diseases con-
tribute to HTLV-1, namely adult T-cell leukemia/lymphoma
and HTLV-1-associated myelopathy/tropical spastic para-
paresis.

Furthermore, several clinical conditions such as au-
toimmune disorders, opportunistic infections and tumors
are considered to be possibly associated with this virus (3).
However, a large proportion of infected individuals remain
asymptomatic during their whole lives.

HTLV-1 transmission mainly occurs through the trans-
fer of infected blood cells, unprotected sexual contact and
mother to child primarily by breastfeeding (4). Patients

undergoing hemodialysis (HD) are one of the high-risk
groups for HTLV-1 acquisition due to their frequent require-
ment for blood transfusion (5).

Historically, HTLV-1 was distributed as clusters in some
parts of Iran. The prevalence rate of the infection in the
general population of Mashhad, northeast of Iran, was re-
ported at 2.12% (6). Neyshabur, another large city in this
area, has also been introduced as another endemic area for
this infection (7). In a recent study, the overall seropositiv-
ity rate for HTLV-1 was found to be 6.55% among healthy
individuals from this city (8). On the other hand, the fre-
quency of this infection among HD patients in this area has
not been reported yet.

2. Objectives

This study was conducted to determine the seropreva-
lence of HTLV-1 infection among HD patients in Neyshabur,
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northeast of Iran. In addition, the demographic character-
istics that might be related to this infection were assessed.

3. Methods

In this cross-sectional study conducted during July -
August 2012, we enrolled all the 144 patients who regu-
larly visited the Dialysis Ward of 22-Bahman Hospital in
Neyshabur, Iran. This study was approved by the Academic
Center for Education, Culture and Research (ACECR), Kho-
rasan Razavi Branch, for methodological and ethical issues
(No. 92/48/3074). A consent form was obtained from all
the patients; for a patient under the age of 16 (a 12-year-old
boy) written consent was obtained from his parents. We
obtained 5 mL of venipuncture blood, and the serum was
separated and stored at -20°C until further assays. Demo-
graphic characteristics such as age and gender were docu-
mented.

From 22 dialysis machines in the ward, two were used
for three known cases with hepatitis B surface antigenemia
and one was used for an HCV-positive patient in isolated
rooms during the study time. There was no positive case
of HIV infection among the patients.

HTLV-1 antibodies were assessed in 138/144 patients us-
ing enzyme-linked immunosorbent assay (ELISA) (Dia.Pro
Diagnostic Bioprobes s.r.l, Italy), and repeatedly reactive
samples were confirmed by a line immunoassay (INNO-
LIA™ HTLV I/II Score, Belgium) according to the manufac-
turer’s instructions. Data were analyzed by chi-square test
using SPSS version 16. P value less than 0.05 was considered
statistically significant.

4. Results

Serum samples of 138 patients with the mean age of
53.26± 17.89 years (range: 12 - 84 years) including 76 (55.1%)
males and 62 (44.9%) females were included. The average
duration of dialysis was 4.1 years (range: 1 - 14 years).

4.1. HTLV-1/2 Seroreactivity

Twenty (14.49%) patients showed seroreactivity to the
antibodies, all of which were surprisingly confirmed by
the line immunoassay. Therefore, the overall prevalence of
HTLV-1 infection among HD patients was 14.49%. The fre-
quency of the infection among females was higher than
that among males (19.35% vs. 10.53%). However, this dif-
ference was not statistically significant (P = 0.143). In ad-
dition, the rate of HTLV-1 infection was significantly higher
in older patients. It is worth mentioning that the rates of
infection among individuals younger than 50, 50 - 64 and
65 years or above were 6.0%, 13.64% and 25.58%, respectively
(P = 0.028).

5. Discussion

In the present study, HTLV-1 seroreactivity was observed
in one-seventh of the HD patients from Neyshabur, north-
east of Iran. This considerably high prevalence of the infec-
tion in this group can be attributed to two reasons. First,
some surveys introduced northeastern Iran as a highly en-
demic area of HTLV-1 infection (6, 7, 9). In our previous sur-
vey in 2011 (7), about 7% of individuals referred to a large
medical lab in Neyshabur city were reported to show sero-
logic evidence of HTLV-1 infection. Also, a study on young
women in Neyshabur showed that HTLV-1 and HTLV-2 had a
prevalence of 2.04%. The highest prevalence was in women
aged 38 to 39 years (4.16%) (10). On the other hand, HTLV-
1 infection is expected to have a lower prevalence among
HD patients from non-endemic parts of Iran. A study per-
formed in Tehran among HD patients (24 to 88 years old)
showed that the prevalence of HTLV-1 was 0.66% (one pos-
itive case among 150 patients) (11). In a study conducted
in Mazandaran, an area with very low incidence of HTLV-
1 infection in north of Iran (12), only 0.6% of HD patients
showed seropositivity for this infection (13). Furthermore,
no HD patients demonstrated HTLV-1/2 seroreactivity in
Bushehr, southwest Iran (14), where only 0.013% of blood
donors were shown to be HTLV-1-positive (15). In addition,
in one study by Khameneh et al. 0.34% of blood donors and
1.05% of HD patients in Urmia, northwest Iran, showed to
be seropositive for HTLV-1 (5). Similarly, in one study from
Japan, 21.2% of HD patients in Okinawa with a high HTLV-1
endemicity had a positive serology for this infection. How-
ever, the prevalence of the infection was as low as 1.1% in
Chubu, a non-endemic area for HTLV-1 (16).

The second potential reason for the high frequency of
HTLV-1 infection in HD patients could be that they some-
times receive multiple blood transfusions due to dialysis
process. Our studied group had a long average history
for dialysis (around four years), which could pose a great
chance for the infection acquisition. Like patients with tha-
lassemia and hemophilia, HD patients are specifically pre-
disposed to acquiring transfusion-transmitted infections
(17). Regarding HTLV-1, a higher prevalence of the infection
was reported among poly-transfused patients compared to
healthy population from several provinces of Iran (5, 18-
20). Approximately, 7% of thalassemia patients and 6.5% of
individuals under hemodialysis in Charmahal-Bakhtiari,
southwest Iran, had a positive test for HTLV-1, while only
0.6% of a healthy group were found to be HTLV-1-infected
(19). A study conducted by Ahmadi Ghezeldasht et al. in
2015 showed that the prevalence of HTLV-1 was 5.9% among
hemodialysis patients in Khorasan Razavi province (21).

5.1. Conclusions

The prevalence of HTLV-1 infection among HD patients
in northeastern Iran was considerably higher than that
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reported from other endemic areas. It seems that more
special preventive measures such as isolated dialysis ma-
chines are required to be adopted by local health authori-
ties to control the infection. In addition, investigating the
prevalence of this infection among other high-risk popula-
tions such as patients with thalassemia and hemophilia in
this area is strongly recommended.
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