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Introduction: To recognize the predisposing factors in tuberculosis as an
endemic infection in Northeast province of Iran, this study was aimed to evaluate
whether HumanT-lymphocyte type 1 (HTLV-I) as an immunosuppressive factor
increases the risk of tuberculosis.
Materials and Methods: A Case-control study was conducted in 278
tuberculosis patients from 2007 to 2010, in Mashhad, Iran. Tuberculosis has been
diagnosed by gold standard tests like sputum culture, bronchoalveolar lavage
(BAL) culture or cytology. For detection of HTLV-I antibody, Enzyme Linked
Immunosorbant Assay method and western Blot as the confirming test were
performed. Then 276 healthy cases were matched for gender and age.
Results: The mean age of tuberculosis patients was 49.67±21.36 years and for
control cases was 48.36±20.74. In patients group, 114 (41.6%) were male, 160
(58.4%) were female and in controls 123 (44.6%) were male and 153 (55.4%)
were female. Pulmonary tuberculosis was presented in 84.2% of the patients. The
frequency of HTLV-1 was 2.9% and 3.3% in patients and controls, respectively.
HTLV-I frequency was higher in male patients and it increased by age.
Conclusion: Regarding to this study, HTLV-I infection is not stand-alone
sufficient for increasing the risk of tuberculosis.
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Introduction
The human T cell lymphotropic virus type 1
(HTLV-I) has a world-wide distribution, with
higher prevalence in some areas including
Central and South America, Central Africa, south
west of Japan, and Iran (1). HTLV-I from

retrovirus transforms genes and causes
immunosuppression (2, 3). This virus is the
known etiological agent of adult T-cell leukemia
(a hematological malignancy of CD4+) (4), adult
T- cell Leukemia - Lymphoma (ATLL), and
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progressive HTLV-I associated Myelopathy or
HTLV-associated myelopathy and Tropical
spastic paraparesis (HAM/TSP) (5-7). There are
evidences that confirmed HTLV-I infection
increases the severity and susceptibility to
pulmonary cryptococcosis, strongyloidiasis,
community-acquired pneumonia, and tuberculosis (8-13).
It is known that immune system has an
important role protecting the body against major
infections such as tuberculosis (2, 3). Previous
studies have reported the pulmonary involvement in the patients infected with HTLV-I (12,
14). However this finding was confirmed by a
radiological study among HTLV-I virus carriers
and non-infected individuals (15). Disease
prevention by identifying the risk factors due to
contaminative nature and high mortality rate
(before treatment) of the disease is the
mechanism of action to supress the infection in
the area. HTLV-I infects the CD4 +T cells that
might impair the body deference against
Mycobacterium Tuberculosis.
HTLV1 infection will reduce the delayed
hypersensitivity reaction to the infection.
Reduced Tuberculosis skin test (PPD) response is
a marker of cell mediated immunity deficit which
associates with presence of higher active
Tuberculosis (5-7). In this study the relationship
between these two common infections was
investigated.

Materials and Methods
Studied patients
This study was performed between 20072010 in health provider centers of Mashhad,
Emam Reza and Ghaem hospitals. 278 patients
with tuberculosis that their diagnosis were
confirmed by gold standard tests such as sputum
culture, tissue sample or bronchoalveolar lavage
(BAL) cultures were recruited in study. Our
studied inclusion criteria were positive history of
tuberculosis and ages greater than or equal to 15
years. The patients who were IV drugs abusers or
other immunosuppressive conditions such as
lymphoma or systemic steroids therapy, were
excluded. We also selected 276 healthy control
participants from healthy, gender and age
matched persons among our studied community.
They did not have past history of tuberculosis
disease and no symptoms or signs of disease in
visits. They were selected from different cluster
groups in Mashhad population. All the patients
and the controls informed about the study
procedure and they signed the consent form.
Then the demographic information including age,
gender, the infected organ, and results of the gold
standard confirmatory tests were collected by
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check list.
Laboratory methods
Ten milliliter of blood were withdrawn from
antecubital vein of all the patients and undergone
for assessing HTLV-I infection. The first step was
ELIZA test for HTLV1 which was done for all
cases. In case of positive tests the confirmatory
test including Western blot and HTLV-I PCR were
performed.
Statistical Analysis:
All data such as demographic, laboratory and
clinical information were analyzed by using the
statistical package for social sciences (SPSS 11.5
Inc., Chicago, IL, USA). The variables presented as
percentages and means ± standard deviations. All
data were checked for normality by Kolmogorov–
Smirnov test (K–S test). Descriptive statistics
were used to summarize the demographic
characteristics of the case and the control groups.
For continuous and categorical variables,
independent student’s t-tests and chi-square
tests were used to evaluate the statistical
significance of any difference or relationship
between the study parameters respectively.
Pearson and Spearman correlation coefficients
were calculated. P-values less than 0.05 were
considered significant. Acceptable study power
was agreed a priori to be > or = 80% (type-I error
of < or =0.20) and this was used for sample size
calculation as well.

Results
In this study, 551 individuals were enrolled
from 2007 to 2010. There were recruited 278
patients and 276 healthy control subjects. The
mean age was 49.67 years in patients (ranged 11
to 90 years old). Also 114 individuals (41.6%)
were male and 160 (58.4%) were female in
patients. The control participants were included
123 males (44.6%) and 153 females (55.4%).
Involvement of different organs in tuberculosis
patients is presented in Table 1. As this table
shows, pulmonary involvement, pleural tuberculosis and tuberculosis (TB) lymphadenitis had the
most frequencies among tuberculosis patients.
There were 13 HTLV-I infected persons in
Table 1. Different involved organs in Tuberculosis patients
Involved organ
Number
Percentages
Lung
234
84.2
Pleural
14
5.1
Lyphadenopathy
11
4
Musculoskletal
7
2.5
Pritoneal
3
1.1
Kidney
3
1.1
Miliary
2
0.7
Central nervous system
1
0.4
Other sites
2
0.7
Total
277
100
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Methods
Figure 1. Percent of HTLV-1 infected individuals between three methods Elisa, WB (Western Blot) and PCR among case and control
groups
Table 2. Comparison of HTLV1 percent in cases and controls
by ELIZA test
ELIZA
Cases (%)
Controls (%)
positive
13 (4.7)
12 (4.3)
negative
265 (95.3)
264 (95.7)

patient group and 12 cases in controls that were
confirmed by ELIZA test (Table 2). There was no
statistically significant difference between HTLVI- infected persons in cases and controls
(P=0.852). Western blot tests were conducted as
confirmatory test for positive ELIZA subjects and
it revealed eight positive ones in case and nine in
control group. There were no significant
difference between the two groups (P=0.806) and
western blot test approved the same result like
HTLV-I- PCR (Figure 1).

Discussion
Tuberculosis and HTLV-I infections are both
endemic in our study area. In this study we found
that prevalence of HTLV-I in our TB patients was
2.9 percent that was approved by HTLV-I PCR
and western blot test. Norrgren et al investigated
the prevalence of HTLV-I among hospitalized
adult pulmonary tuberculosis patients (16). They
reported that in the TB group, a total of 32
(11.4%) of 280 patients were positive for HTLV-I.
This was significantly higher compared with the
population-based group in which 74 (3.5%) of
2117 were HTLV-I positive.
In the cross-sectional study with De Lourdes
Bastos and colleagues at the pulmonary disease
hospital, they evaluate 607 patients, 360 (59.3%)
had current or past history of tuberculosis and 50
(8.2%) had HTLV-I infection; 39 (6.4%) had both.
The prevalence of HTLV-I infection in
patients with tuberculosis and in controls of
endemic areas for HTLV-I infection were
reported in Verdonck et al study (18) in Peru;
J Cardiothorac Med. 2014; 2(2):143-146.

5.8% with 1.3% and in Brazil by Marinho et al
(12); 4.27% with 1.3% respectively. The
prevalence has been reported 0.77% in 2003 by
Abbaszadegan et al (7). In our study the
prevalence of HTLV-I among 1389 blood donor
was 2.3% and in age and gender matched control
group was 3.3%.The studies on HTLV-I and
Tuberculosis relationship have many different
and inconclusive results, but previous studies
had not compared tuberculosis infected patients
with healthy control participants (16,17,18).
For the first time, Matsuzaki et al (19) and
Verdonck et al (18) have authorized the
increased risk of tuberculosis among HTLV-I
positive cases versus HTLV-I negative subjects.
But Mutsuzaki et al (19) did not focused on HIV
status while Verdonck et al (18) has assessed HIV
in only 23 subjects between 1305 patients, as
well. Marinho’s et al (12) in a case-control study
has reported the increased HTLV-I positive cases
in pulmonary and lymph node tuberculosis in
HIV negative patients, but they ignored some
confounding factors. Norrgren et al (16) did not
report any statistical significant of increased risk
of HTLV-I infection in tuberculosis/HIV negative
patients, but in coincident HIV and tuberculosis
there were significant increase of HTLV-I. In this
study, we could not find any statistical significant
for increased risk of HTLV-I among tuberculosis
group versus healthy age and gender matched
control group (P=0.81). This might be due to
insufficient effect of HTLV-I on immune system
which does not increase the risk of tuberculosis
in endemic area.
Limitations of the study
One of the limitations of our study is
minority of the HTLV-I positive cases, so it was
not possible to assess the association of the
145
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severity of the disease and HTLV-I. Also we did
not analyze the detail of symptoms, disease onset
and involved organs in Tuberculosis patients in
our assessment.
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