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Abstract This study aimed to introduce clinical
manifestations of patients in northeast Iran with HTLV-1-
associated myelopathy/tropical spastic paraparesis (HAM/
TSP) and describe the epidemiological features, as well as
risk factors for HTLV-1 infection. This is a cross-sectional
study of HTLV-1 infected cases and HAM/TSP patients
referred by outpatient neurology clinics as well as Mashhad
Blood Transfusion Center from 2005 to 2010. The study
comprises 513 cases, including 358 healthy carriers (HCs)
and 145 HAM/TSP patients. The majority of carriers were
male (73.5 %), whereas 67.6 % of HAM/TSP sufferers
were female (P < 0.001). The mean age of HAM/TSP
patients and HCs was 45.9 4+ 13.6 and 39.5 £ 11.58 years,
respectively (P < 0.001). The history of transfusion, sur-
gery, hospitalization and cupping was observed in a sig-
nificant greater number of HAM/TSP patients than the HCs
(P <0.001, P <0.001, P<0.001 and P = 0.029,
respectively). Gait disturbance was the most common
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complaint in HAM/TSP patients (72.4 %). This research
develops an HTLV-1 data registry in an endemic area such
as Mashhad which can serve useful purposes, including
evaluation of clinical and laboratory characteristics of
HAM/TSP patients and epidemiological data of HTLV-1-
infected cases.
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Introduction

Human T-cell leukemia virus type 1 (HTLV-1), a type C
retrovirus, is the first retrovirus known to be pathogenic in
humans [1]. Although most infected individuals remain
asymptomatic healthy carriers (HCs) throughout their lives
[2, 3], HTLV-1 remains a known cause of a variety
of diseases including neurological conditions such as
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HTLV-1-associated myelopathy/tropical spastic parapare-
sis (HAM/TSP) [4, 5] and non-neurological disorders such
as adult T-cell leukemia/lymphoma (ATLL) [3], dermatitis
[6], rheumatologic and pulmonary disorders, thyroid dis-
eases and uveitis [7, 8]. It is estimated 10-20 million
people worldwide are infected with the virus [2, 9] with
major endemic areas in southwest Japan [10, 11], the
Caribbean, Central and South America, some parts of
Africa [11, 12], the Melanesian and Solomon islands in
Pacific Ocean, and Eastern Europe [8, 11]. The prevalence
of HTLV-1 in the Middle East had been underestimated
until 1990s. The presence of HTLV-1 in the Middle East
was first reported by Popovic et al. [13] in 1983. For the
first time, the high prevalence of the infection was reported
in a cluster of Israeli immigrants, born in Mashhad in the
northeast Iran [14—16]. This finding resulted in a serolog-
ical survey of HTLV-1 in Mashhad. A total of 35 out of
1,511 (2.3 %) serum samples were positive for HTLV-1,
and the polymerase chain reaction study showed that the
virus is the classical form of HTLV-1 belonging to the
cosmopolitan molecular subtype [17, 18]. Three years later,
Safai et al. [18] showed a slightly higher rate of HTLV-1
infection (21/694, 3 %) in this region. The high prevalence
of HTLV-1 was also reported among blood donors in
Mashhad. In 1996, Rezvan et al. [19] reported a prevalence
of 2 % for HTLV-1 infection among blood donors. Other
studies in 1999 and 2004 showed that the prevalence of this
infection is 0.77 % [20] and 0.45 % [21], respectively,
among blood bank donors.

In 2011, the overall prevalence of HTLV-1 infection in
the city of Mashhad was reported as 2.12 %, suggesting
this part of Iran as an endemic area for HTLV-1 infection
[22]. The peculiar characteristics associated with this
infection (such as the prevalence discrepancy among
neighboring regions [23-27] even other Iranian provinces
[28], the clustering distribution of HTLV-1 [29] and the
complex immunogenic aspects of the virus) has made this
infection a hot topic for researchers in the world.

Regarding the high prevalence of the HTLV-1 in
Mashhad and its socioeconomic burden, a cross-sectional
study was designed to introduce a data registry, describe
the epidemiological features and risk factors for the
infection in this endemic area and define the neurologic
presentations of the HAM/TSP in Iranian patients.

Methods
Study design

A cross-sectional study was defined and approved by the
Ethics Committee of the Mashhad University of Medical
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Sciences. Informed consent was obtained from each par-
ticipant before enrolling into the study.

Setting and participants

Since 2005, subjects in this study have been recruited from
two major sources: blood donors in Mashhad and the
HAM/TSP patients visited the neurology department of
Mashhad University of the Medical Sciences (a tertiary
referral center for HTLV-1 infection in Iran). HTLV-1
infection in blood donors was screened by enzyme-linked
immunosorbent assay (ELISA) and confirmed using the
Western blot or polymerase chain reaction as previously
described [23]. The infected individuals were referred to
the study neurologists (MRA, AS or MF) for neurological
consultations and were classified into the HAM/TSP or
HCs according to the World Health Organization criteria
(Belem Criteria) [30, 31].

Data measurements

The participants were asked to complete a questionnaire on
the demographic data (age, gender, race and marital status)
as well as a history of breast-feeding in infancy, blood
transfusion, dialysis, surgery, dental procedures, cupping,
tattooing and unsafe sexual contact (common known risk
factors for virus transmission). All patients underwent full
neurological examination including muscle strength
examination using the Medical Research Council (MRC)
scale [32], deep tendon reflexes examination, spasticity
evaluation based on the modified Ashworth scale [33],
motor disability measurement employing the Osame Motor
Disability Score (OMDS) [34], sensory examination, cer-
ebellar function examination and urinary complaint eval-
uation using Urinary Disturbance Score (UDS) [35].

Statistical methods

Categorical data were presented as numbers (percentages)
and non-categorical data as mean =+ standard deviation.
Data were analyzed through y* and McNemar’s tests using
SPSS 11.5. A P value <0.05 was considered statistically
significant.

Results
Participants
This registry consists of 513 HTLV-1-infected individuals

including 358 cases determined as HCs, 145 patients with
clinical diagnosis of HAM/TSP and 10 cases who were
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Table 1 Demographic features
and risk factors among Iranian

HTLV-1 seropositive
population

Healthy carriers HAM/TSP P value Total N (%)
N (%) N (%)
Sex
Male 263 (73.5) 47 (32.4) <0.001 316 (61.6)
Female 95 (26.5) 98 (67.6) 196 (38.4)
Age
Mean 39.5 45.69 <0.001 41.29 4+ 12.52
Min./max. 13-72 14-82 13-82
Ethnic background
Fars 335 (94.4) 133 (91.7) 480 (93.6)
Kurdish 6 (1.7) 2(1.4) 9 (1.8)
Turkish 12 (3.4) 8 (5.5) 20 (3.9)
Afghan 1 (0.3) 1 (0.7) 2 (0.4)
Marital status
Single 47 (13.1) 18 (12.4) 65 (12.7)
Married 304 (84.9) 117 (80.7) 431 (84)
Separated 5(1.4) 7 (4.8) 12 (2.3)
Widowed 1 (0.3) 1(0.7) 2 (0.4)
Risk factors
Breast-feeding 322 (96.4) 138 (96.5) 0.95 467 (94.9)
Unsafe sexual contact 28 (8.3) 6 (4.1) 0.1 35 (7.1)
Transfusion 23 (6.8) 27 (18.6) <0.001 50 (10.2)
Dialysis 0 2 (1.4) 2 (0.4)
Surgery 122 (36.2) 78 (53.8) <0.001 206 (41.9)
Dental surgery 188 (55.8) 61 (42.1) 0.007 257 (52.2)
Hospitalization 142 (42.1) 95 (65.5) <0.001 243 (49.4)
Cupping 82 (24.3) 49 (33.8) 0.029 133 (27)
Tattooing 16 (4.7) 2 (1.4) 0.07 18 (3.7)

probable or possible in the diagnosis of HAM/TSP. The
two latter groups were excluded from the study.

Descriptive data
Demographical data

The mean age of participants was 41.3 + 12.5 years (range
13—-82 years). The majorities of our cases belonged to Fars
ethnic group (93.6 %) and were married (84 %). A total of
61.6 % of all cases (73.5 % of HCs and 32.4 % of HAM/
TSP patients) were male. The gender difference between
HAM/TSP group and HCs group was statically significant
(P < 0.001) (Table 1).

Transmission

Analysis of the potential risk factors for HTLV-1 infection
demonstrated that 385 out of 492 cases (88.3 %) had more
than one known risk factor for virus transmission in their
history. Majority of patients (95.9 %) had been breast-fed
in the infancy period. The most common identifiable risk

factors other than breast-feeding among HTLV-1-positive
individuals were history of dental procedures (52.2 %),
hospitalization (49.4 %) and previous surgery (41.9 %). A
total of 27 % of our cases had experienced cupping. Other
less common risk factors were records of transfusion
(10.2), unsafe sexual contact (7.1 %), tattooing (3.7 %) and
dialysis (0.4 %). Transfusion, surgery, hospitalization and
cupping were significantly more evident in history of
HAMY/TSP patients compared to that of HCs (P < 0.001,
P < 0.001, P <0.001 and P = 0.029, respectively), with
dental procedures more frequent in HCs (P = 0.007)
(Table 1).

Clinical features of HAM/TSP patients

The mean age for HAM/TSP patients was 45.9 £
13.6 years (ranging between 14 and 82 years). The interval
between the first presentation and disease diagnosis was
more than 2 months in 93.8 % of patients and more than
2 years in 68.3 %. In this study, HAM/TSP presented with
gait disturbances in most cases (72.4 %), second by urinary
and sensory complaints. Other frequent presentations
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Table 2 Motor findings in HAM/TSP patients

Table 3 Autonomic and urinary findings in HAM/TSP patients

Disorders N (%) P value
Abnormal muscle tonicity
Proximal upper 28 (19.4) <0.001
Proximal lower 47 (32.6)
Distal upper 17 (11.8) <0.001
Distal lower 35 (24.5)
Abnormal muscle strength®
Proximal upper 5@3.5) <0.001
Proximal lower 37 (25.9)
Distal upper 32D <0.001
Distal lower 19 (13.5)

* According to MRC, abnormal muscle strength was referred to score
<5 from 5

included unexplained back pain (23.4 %), constipation
(26.8 %) and erectile dysfunction (6.7 %).

Motor function Hypertonicity and weakness was
observed more commonly in lower limbs of patients than
upper ones (P < 0.001) (Table 2). Most patients had brisk
or exaggerated deep tendon reflexes in all extremities.
However, some cases had decreased responses. Babinski’s
sign was detected in 113 cases (77.9 %). Clonus and
Hoffmann’s signs were determined in 35 (24.1 %) and 65
cases (44.2 %), respectively, but exaggerated jaw jerk was
only seen in 3 cases (2.1 %).

Urinary disturbances Clinical assessment of patients
based on UDS revealed that 97 patients (67.8 %) com-
plained of urinary frequency and 91 patients (63.6 %)
suffered from incontinence. Furthermore, feeling of inap-
propriate micturition with sense of residual urine was
reported in 77 cases (53.8 %) (Table 3).

Sensory functions Foot paresthesia and tingling were the
most common sensory complaints in patients, and the main
sensory finding in neurologic examination was the
impairment of vibration in both upper (23 cases; 16 %) and
lower limbs (64 cases; 44.4 %) (P < 0.001). Light touch
sensation was impaired in lower limbs in 26 cases (18.1 %)
and in upper limbs in 24 cases (16.7 %). Thermal sensation
was intact in nearly all patients. Twenty-nine (20.1 %)
patients had proprioception abnormality in their upper
limbs and 68 cases (47.2 %) had similar problems in their
lower limbs. Proprioception abnormalities, including
abnormal joint position and kinesthetic sensation impair-
ment, were significantly greater in lower limbs than in
upper ones (P = 0.02 and P = 0.01, respectively).

Other neurologic manifestations Constipation (26.8 %)
and back pain (23.4 %) were also common in our patients.
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Autonomic dysfunction

Constipation 37 (26.8)
Palpitation 18 (13.3)
Diminished libido 15 (11.2)
Flushing 11 (8.2)
Impotency 9 (6.7)
Sweating 8 (6.0)
Orthostatic hypotension 2 (1.5)
Urinary disturbances
Frequency 97 (67.8)
Incontinence 91 (63.6)
Feeling of inappropriate micturition 77 (53.8)

Less frequent symptoms were palpitation, sweating and
flushing, orthostatic hypotension and diminished libido
(Table 3). Sense of disequilibrium was observed in 8 cases
(5.5 %). No evidence of cerebellar dysfunction was
detected in examination. Cranial nerve functions were
normal in all patients except one who had optic nerve
atrophy on neurologic examination. Other neurologic
findings in our patients were parkinsonism (one case),
choreoathetosis (one case) and findings resembling those of
amyotrophic lateral sclerosis (2 cases).

Discussion

Mashhad is a known endemic area for HTLV-1 infection
[19-22]. There is, however, a lack of strategy regarding the
relevant epidemiological data and neurological findings,
which highlights the importance of establishing a clinical
registry as a basis for further research. In contrast to earlier
studies which reported that HTLV-1 infection was more
prevalent among women [36, 37], the present study
established higher prevalence among males, particularly
among the carriers. This finding can be explained by the
fact that the female population in Iran has been tradition-
ally reluctant to blood donation. Furthermore, a population-
based study in Mashhad reported no significant difference
between male and female in terms of HTLV-1 infection
[22]. Consistent with previous researches [36, 38—40], this
study indicates that HAM/TSP is more frequent among
women. The incidence of HAM/TSP seems to increase
with age, possibly due to the nature of HTLV-1(as a ret-
rovirus) and the increased risk of exposure to different
transmission risk factors [22, 36, 37, 41]. History of dental
and other surgical procedures, hospitalization, traditional
cupping and blood transfusion was positive in a significant
percent of our cases, confirming the blood as a route for
virus transmission.
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There are some reports explaining other routes of viral
transmission including unsafe sexual intercourse, maternal
child (vertical) transmission and sharing of needles [22, 38, 41].
Unsafe sexual intercourse appears to be a major route of
HTLV-1 transmission [41-43]. None of our cases had a
history of homosexual contacts, but this may be a false result
because of cultural issues and the fact that in our culture and
religion, having homosexual contacts is inadmissible.
Breast-feeding is a well known risk factor for HTLV-1. In the
present study, 94.9 % of cases had been breast-fed in their
childhood. Similarly, Gotuzzo et al. [40] suggested that
breast-feeding is probably the main route of HTLV-1
transmission in Peru.

The neurologic manifestations of HAM/TSP in Mashhad
are similar; to a great extent, two reports found in other
literature. In a Brazilian cohort of HAM/TSP patients, the
most prevalent complaint was walking difficulties due to
gait disturbances [44-46]. Similar findings have been
reported in Peru [40] and UK [47]. Among the 21 HAM/
TSP patients who were born in Caribbean and immigrated
to UK, sensory symptoms in lower limbs along with uri-
nary disturbances or limb weakness were the most common
initial presentations [48]. However, Martin et al. [47]
reported gait disturbances as the most common first pre-
sentation in a cohort of HAM/TSP patients in UK. Low
back and leg pain, urinary disturbances and constipation
were also the other common findings. Like our study, in a
Peruvian cohort, urinary complaints and diminished
vibratory sensations were common findings in HAM/TSP
patients. Yet, the prevalence of constipation and lumbar
pain was higher than that of our population [40].

Even though the involvement of cerebellum and cranial
nerves in HAM/TSP patients has been reported previously
[49-51], no evidence of cerebellar dysfunction was
observed and only one case of optic neuropathy was
detected in our study. In this case, brain MRI was normal
and CSF analysis showed no oligoclonal bands. Then, we
concluded that optic neuropathy is not related to multiple
sclerosis.

In conclusion, it seems that Iran is a perfect place for
conducting international clinical and biomarker trials/
studies of HTLV-1, given the high prevalence in the area.
A great achievement of the current study is the creation of
a dynamic databank consisting of the clinical data and
blood samples of a large population of HTLV-1 patients. It
is hoped that this registry will provide a valuable resource
for future basic science and clinical studies. The databank
also offers a suitable platform that can be utilized for
international research in similar areas.
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