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HAM/TSP (HTLV-1-associated myelopathy/tropical spastic paraparesis) is a slowly progres-

sive disease, characterized by a chronic spastic paraparesis. It is not known if the disease

carries an independent risk for cardiovascular disease. The objective of this study was to

evaluate the cardiovascular risk profile related to HAM/TSP and compare it with the general

population.

Methods: This was a cross-sectional study, with a control group. HAM/TSP patients were

evaluated using cardiovascular risk scores (ASCVD RISK, SCORE and Framingham) and

inflammatory markers (ultrasensitive CRP and IL-6), and compared with a control group

of  healthy individuals. We also evaluated the correlation between cardiovascular risk and

the  functional status of patients with HAM/TSP evaluated by the FIM scale.

Results: Eighty percent of patients in this study were females, mean age of 51 years (11.3).

The  control group showed an increased cardiovascular event risk in 10 years when ASCVD

was analyzed (cardiovascular risk ≥7.5% in 10 years seen in 43% of patients in the control

group vs. 23% of patients with HAM/TSP; p = 0.037). There was no difference in ultrasensitive

CRP  or IL-6 values between the groups, even when groups were stratified into low and high

risk. There was no correlation between the functional status of HAM/TSP patients and the

cardiovascular risk.

Conclusions: In this study, the cardiovascular risk profile of patients with HAM/TSP was better
than  the risk of the control group.
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der underwent bladder catheterization before blood pressure
measurement. Two measurements were performed, the sec-
ond one minute after the first, and the average of the values
b r a z j i n f e c t d i s .

ntroduction

uman T-lymphotropic virus type 1 (HTLV-1) was the first
nown human retrovirus, described in 1979 by Poiesz.1 It is
stimated that 15–20 million people are affected worldwide.2

he incidence of HTLV-1 infection is higher in Japan, Africa,
nd Caribbean Islands, where it may affect 5% or more  of the
opulation.3 The virus was initially associated with adult T-
ell leukemia; subsequently, myelopathy (HTLV-1-associated
yelopathy/tropical spastic paraparesis – HAM/TSP), uveitis,

nd infective dermatitis were also associated with the virus.4–7

nly 5–10% of patients, however, develop clinical manifesta-
ions.

HAM/TSP is a slowly progressive disease. It is characterized
y a chronic spastic paraparesis, neurogenic bladder, neuro-
enic bowel, spasticity and neuropathic pain. Because these
ymptoms are similar to those found in patients with other
pinal cord diseases (traumatic or non-traumatic), their treat-
ent overlaps, consisting mostly of supportive measures and

ehabilitation. There is currently no antiviral treatment for the
isease. Once HAM/TSP develops, it is usually progressive and

rreversible.
In the past, pulmonary and renal complications were the

ain causes of morbidity and mortality of patients with trau-
atic spinal cord injury.8,9 However, cardiovascular disease is

ow one of the leading causes of death.8,10,11 Risk factors such
s diabetes, low HDL-cholesterol (HDL-C), sedentary life-style,
nd smoking have a higher prevalence among patients with
pinal cord injury.8,10,12–14

Few studies describe the cardiovascular involvement
elated to HTLV-1. In 2014, Layegh et al.,15 in a cross-sectional
tudy assessed atherosclerosis in patients with HTLV-1. The
uthors found that HTLV -1 infected patients had greater
arotid intima-media thickness than age-mached healthy
ontrols. In 1996, Stuver et al. found increased incidence
f cardiovascular diseases and EKG changes in patients

nfected with HTLV-1.16 In 2013, Shabestari et al. found
ncreased prevalence of HTLV-1 among patients undergoing
ngiography.17

The Human Immunodeficiency Virus (HIV), another retro-
irus, is associated to increased cardiovascular risk. Freinberg
t al. studied 82,459 patients with HIV during 5.9 years. After
djusting for comorbidities and cardiovascular risk scores,
hey found that HIV was an independent cardiovascular risk
actor, raising the risk of a myocardial infarction by 50%.
he mechanism by which HIV increases the risk of myocar-
ial infarction is not known; it is thought that viral induced

nflammation and endothelial dysfunction may play a role.18

nti-retroviral therapies, especially protease inhibitors are
lso related to higher cardiovascular risk.19 As HIV and HTLV-1
re both retrovirus and share similar replication enzymes such
s retroviral proteases,20 one could hypothesize that HTLV-

 infection could also be an independent cardiovascular risk
actor.

The objective of the present study was to evaluate the car-
iovascular risk profile of patients with HAM/TSP and compare
t with the general population.
7;2 1(3):226–233 227

Methods

Study  design

This was a cross-sectional study, with a control group.

Patients  and  settings

The study group was comprised of HAM/TSP patients fol-
lowed in a rehabilitation Hospital in the city of Salvador, Brazil
from July 2014 to October 2015. All patients had the diagnosis
of HAM/TSP defined according to the Castro–Costa criteria.21

Patients with other possible causes for spinal cord lesions
were excluded. Patients with possible causes for changes in
inflammatory tests such as acute infections, rheumatologic
diseases, inflammatory bowel disease, and use of corticos-
teroids or nonsteroidal anti-inflammatory drugs were also
excluded.

Mid level employees of Hospital Sarah Salvador constituted
the control group. They were paired in a 1:1 proportion, match-
ing for sex and age ±5 years.

Socio-demographic  data,  physical  examination  and
laboratory  tests

Data were collected during individualized interviews, using
a standardized questionnaire. Socio-demographic data and
information about HAM/TSP disease (such as duration of the
disease and comorbidities associated to the myelopathy) were
collected.

Weight was obtained in a calibrated scale with patients
using light clothing. For walking patients and in the control
group, height was obtained using the metric measurement
bar attached to an anthropometric scale. In wheelchair bound
patients, height was obtained with the patient in the supine
position, using a flexible inelastic tape, measuring segments
of the body from the heel to head. Body mass index (BMI) was
calculated by the Quetelet formula (weight/height2).

An inelastic flexible tape was used to measure waist cir-
cumference. The measurement was obtained with the patient
standing upright, with arms outstretched, after a normal expi-
ration, at the midpoint between the last rib and the anterior
superior iliac crest.22 Wheelchair bound patients were assisted
to a standing position with the use of a walker, parallel bars
or a standing table for this measurement, whenever possible.
The waist circumference was not measured if a standing posi-
tion was not attainable. Two measurements were performed,
and the average of the values was recorded.

Blood pressure was measured with aneroid sphygmo-
manometer with patients seated with supported upper
extremity at the heart level. Patients were at rest for at
least 10 min  and had not smoked or drank coffee 30 min
prior to the measurement.23 Patients with neurogenic blad-
was recorded.23
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Presence of metabolic syndrome was assessed by using
the International Diabetes Federation criteria as previously
described.24 Metabolic syndrome refers to a cluster of asso-
ciated symptoms composed of impaired fasting glucose,
abdominal obesity, hypertension, and dyslipidemia. It is asso-
ciated with an increased risk of cardiovascular morbidity and
mortality. The increased amount of visceral fat together with
a chronic inflammatory state predisposes to the development
of arteriosclerosis.

In the HAM/TSP group, the functional status was evalu-
ated using the Functional Independence Measure (FIM) scale, a
highly accepted and utilized tool for neurological patients that
has been validated in Brazil.25 It is used primarily in patients
with neurological sequelae and evaluates 18 categories that
are scored from 1 to 7 determinants of the level of dependency
to perform a task. The sum of the points obtained will classify
the patient into four subscores: complete dependency, modi-
fied dependency (assistance of up to 50% of the task), modified
independence (assistance of up to 25% of the task), and total
independence.

Blood samples collected after a 12-hour fasting included
glucose, total cholesterol, LDL cholesterol (LDL-C), HDL
cholesterol (HDL-C), triglycerides (spectrophotometry), com-
plete blood count (Flow Cytometry, impedance and optical
microscopy), creatinine (Jaffé), ultrasensitive C reactive pro-

tein (CRP) (nephelometry, BN Prospec
®

), interleukin-6 (IL-6)

(chemiluminescence, Simens Imullite thousand
®

), proviral
load (Polymerase Chain Reaction) for the HAM/TSP patients
and HTLV-1 test detection (ELISA) for the control group. All
tests were performed in hospital’s laboratories at the Sarah
Network.

Cardiovascular  risk  evaluation

Three different cardiovascular risk scores were used:
Atherosclerotic Cardiovascular Disease Risk (ASCVD Risk), the
Framingham score, and the European Systematic Coronary
Risk Evaluation (SCORE). We  compared the absolute value of
10-year cardiovascular risk of each score. The main outcome
of this study, however, was the cardiovascular risk assessed by
ASCVD RISK. The ASCVD RISK was chosen since it is a score
developed from a large number of patients including patients
with different racial background, and it predicts the risk
for fatal and non-fatal events. Patients were dichotomized
into two groups: low risk/no need for therapeutic interven-
tion, and intermediate and high risk/need for therapeutic
intervention.

The ASCVD RISK was created in 2013 in a partnership
between the American Heart Association, American College of
Cardiology and the National Heart, Lung and Blood Institute.
It uses data from Cohorts such as the ARIC study (Atheroscle-
rosis Risk in Communities), CARDIA study (Coronary Artery
Risk Development in Young Adults) and the Framingham
study. These patients were followed for at least 12 years, and
were mainly white non-Hispanics and African Americans.

The score was created to calculate the cardiovascular risk of
adults between 40 and 79 years of age. It estimates the risk
of developing fatal or non-fatal acute myocardial infarction
or stroke in 10 years based on the variables gender, age,
 1 7;2  1(3):226–233

race, total cholesterol and HDL-C, systolic blood pressure,
smoking, and diabetes.26 Patients with diabetes, symptomatic
cardiovascular disease, or a cardiovascular risk ≥7.5% are
considered high risk patients.

The Framingham Risk Score was created from data
obtained in the Framingham Heart Study. This cohort
study started in 1948 in the city of Framingham, Mas-
sachusetts, with about 5000 participants.27 In 2008 a score
for assessment of cardiovascular risk in primary care was
established by estimating the probability of myocardial infarc-
tion, stroke, peripheral arterial disease, and heart failure
in the next 10 years. This score uses as variables gen-
der, age, smoking, diabetes, systolic blood pressure, use of
medications for high blood pressure, total cholesterol, and
HDL-C.28 The Framingham Risk Score classifies patients into
three groups: low risk (<5% risk of cardiovascular event
in 10 years), intermediate risk (5–20% for men  and 5–10%
for women), and high risk (>20% for men  and >10% for
women).

The European SCORE is a tool created in 2003 with data
from 12 European cohorts, including 205,178 patients followed
between 1970 and 1988. It estimates the risk of fatal cardiovas-
cular events in 10 years, such as myocardial infarction, stroke,
and aortic aneurysm based on the variables gender, age, total
cholesterol, systolic blood pressure, and smoking status.29 The
European SCORE also classifies patients into three groups: low
risk (<1% risk of cardiovascular event in 10 years), intermedi-
ate risk (1–5%), and high risk (>5%). Patients with diabetes are
considered high risk.

The cardiovascular risk was also evaluated using ultrasen-
sitive CRP and IL-6, inflammatory markers that are elevated in
patients with increased cardiovascular risk.30,31 Patients were
considered to have a high cardiovascular risk if IL-6 > 3.4 pg/ml
and/or CRP > 2 mg/l.

Statistical  analysis

All analyses were performed by the statistical package
SPSS (Statistical Package for Social Sciences) version
21.0.

Categorical variables were compared using a chi-square
test with Yates’s correction for continuity, as appropriate.
Continuous variables were assessed for significant depar-
tures from normality. Normally distributed variables were
summarized using mean and standard deviation and com-
pared using a t test. Skewed variables were summarized using
median and interquartile range (IQR) and compared using a
Mann–Whitney test.

We conducted a multivariate analysis by binary logistic
regression. We  included in the multivariate model factors with
p < 0.20 in univariate analysis, which had biological plausibil-
ity and were not used in the risk score. The final outcome
was dichotomous (low cardiovascular risk profile RCV/high
cardiovascular risk profile), and the final model obtained by
the Backward method.
In HAM/TSP group, the correlation between FIM scale val-
ues and cardiovascular risk was evaluated using Spearman’s
rho.

p-Values were considered significant if less than 0.05.
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ample  size  calculation

he sample size was calculated to confer statistical power
o the preset analysis. Fifty-six patients were needed in each
roup to provide an 80% power to detect a difference of 28% of
atients with intermediate/high cardiovascular risk between
he groups. Using data from previous studies10,14,32 we  esti-

ated that 65% of the patients with HAM/TSP would have an
ntermediate/high cardiovascular risk, while the prevalence in
he comparative group would be 37%.

thical  aspects

he study was in compliance with the guidelines on human
esearch of the Helsinki Declaration and the National Health
ouncil Resolution 466/2012. The study was submitted to the
thics Committee of the Sarah Network and approved in June,
014 (CAAE 31338914.2.0000.0022). All participants received
etailed information in writing and verbally about the study
bjectives, risks and benefits involved in the procedures, and
igned informed consent before being submitted to the proce-
ures described in methods.
esults

he social and clinical characteristics of the patients are
resented in Table 1. In both groups, 80% of patients were

Table 1 – Characteristics of the study samples.

Variables HAM/TSPn  =

Women 45 (80%) 

Age (years) (mean SD) 52 (12) 

Race
White 18 (32%) 

Non-white 38 (68%) 

Education
No formal education 2 (4%) 

1–3 years 11 (20%) 

4–7 years 22 (39%) 

8–10 years 7 (12%) 

>10 years 14 (25%) 

Income
<3 minimum wage salaries 34 (61%) 

≥ 3 minimum wage salaries 22 (39%) 

Body mass index (BMI) (kg/m2)
Waist circumference (cm) 26 (5) 

Women (n = 45) 88 (13) 

Men (n = 11) 93 (17) 

Hypertension 10 (18%) 

Smoking 4 (7%) 

Diabetes 9 (16%) 

Family history of cardiovascular diseaseb 4 (7%) 

Metabolic syndrome 24 (44%) 

Total cholesterol (mg/dl) 179 (33) 

LDL cholesterol (mg/dl) 118 (30) 

HDL cholesterol (mg/dl) 39 (9) 

Triglycerides (mg/dl) (median, IQR) 101 (71–152) 

Fasting glucose (mg/dl) 90 (83–96) 

a Used t test and Mann–Whitney for continuous variables and x2 or Yate’s
b First degree relative with history of premature coronary disease (male < 
7;2 1(3):226–233 229

female with a mean age of approximately 51 years (11.3).
There was no difference between groups with respect to
race (p = 0.081). The groups differed in the educational status
(p < 0.001) and family income (p < 0.001), with the control group
presenting with more  years of formal education and higher
income.

The control group had a higher prevalence of hyperten-
sion (46% versus 18% of patients in HAM/TSP group, p = 0.002).
The waist circumference of women of this group was also
significantly higher (95 cm (13) versus 88 cm (13) of HAM/TSP
group, p = 0.019). The incidence of diabetes mellitus was higher
in the HAM/TSP group (16% versus 4% of control group,
p = 0.026); however, the median fasting blood glucose was simi-
lar between the groups (90 mg/dl in the HAM/TSP group versus
92 mg/dl in the control group, p = 0.239). The control group had
significantly higher total cholesterol level (200 mg/dl (42) ver-
sus 179 mg/dl (33), p = 0.007), and triglyceride levels (median
of 134 mg/dl versus 102 mg/dl in HAM/TSP group, p = 0.012,
Mann–Whitney). HDL-C level was also higher in HAM/TSP
group (46 mg/dl (10) versus 39 mg/dl (9) p < 0.001).

The control group had higher BMI  (29 kg/m2 (4.7) versus
26 kg/m2 (5), p < 0.001). The prevalence of obese patients

2
(BMI > 30 kg/m ) was significantly higher in the control group
than in the HAM/TSP group (43% versus 16%, p = 0.001). There
was no significant difference in the prevalence of metabolic
syndrome, although we observed a trend toward higher

 56 Controln = 56 p-Valuea

45 (80%) >0.999
51 (11) 0.790

10 (18%) 0.081
46 (82%)

0
3 (5%) <0.001

6 (11%)
13 (23%)
34 (61%)

8 (14%) <0.001
48 (86%)

29 (4.7) <0.001
95 (13) 0.019
98 (10) 0.389

26 (46%) 0.002
5 (9%) 0.728
2 (4%) 0.026

11 (20%) 0.096
33 (60%) 0.127
200 (42) 0.005
127 (38) 0.167

47 (10) 0.000
132 (95–177) 0.011

92 (87–100) 0.200

 correction for continuity when appropriate for categorical variables.
55 years and female < 65 years).
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Table 2 – HAM/TSP patients characteristics (n = 56).

Age of onset of symptoms (years) (mean ± SD) 41 (12, 7)
Duration of disease (years) (median, IQR) 10 (5, 14)
Neurogenic bladder 55 (98%)
Neurogenic bowel 52 (93%)
Lumbar pain 47 (84%)
Uveitis 4 (7%)
FIM* scale score (n = 32) 111 (109–117)
Proviral load (HTLV-1 copies/105 cells copies/ml) 2511 (286–3518)

Table 5 – Multivariate analysis for the association
between education, HAM/TSP, abdominal circumference
and BMI, and cardiovascular risk assessed by ASCVD
RISK (n = 92).

Variable First model
OR (IC 95%)

Final model
OR (IC 95%)

HAM/TSP 0.4 (0.13–1.01) 0.4 (0.18–1.11)
Education 1.6 (0.60–4.58) –
Waist circumference 3.6 (0.70–19.03) 3.8 (0.80–18.48)
FIM, functional independence measure.

prevalence in the control group (60% versus 44% of HAM/TSP
group, p = 0.127).

In the HAM/TSP group, the mean age of onset of myelo-
pathy symptoms was 41 years (12.7). The median FIM scale
score was 111 (IQR 109–117). The median provirus load was
2510 HTLV-1 copies/105 cells copies/ml (IQR 286–3518). Table 2
shows the characteristics of these patients.

The ASCVD, Framinghan, and SCORE risk scores were
calculated for each patient in the HAM/TSP and control
groups (Table 3). Both groups had similar ASCVD and SCORE
risk scores; however, the control group showed a statis-
tically significant higher Framingham risk score than the
HAM/TSP group (median of 7.3% risk of cardiovascular event in

10 years in the control group versus 4.8% in the HAM/TSP
group, p = 0.024).

Using the ASCVD RISK score, more  patients in the control
group were found to have an intermediate/high cardiovascular

Table 3 – Cardiovascular risk scores in HAM/TSP patients and c

Variables HAM/TSP
n = 56

Co

% Patients with intermediate/high riska

ASCVDb 23% 43%
Framingham 46% 63%
SCORE 52% 59%

Absolute valuec

ASCVDb (median, IQR) 3.3 (1.6–7.3) 4.
Framingham 4.8 (2.3–9.9) 7.
Score 0.0 (0–1.75) 1.

a Patients with cardiovascular risk ≥5% evaluated by Framingham Score, ≥
b ASCVD RISK evaluates 10 risk of cardiovascular event in patients with a
c % risk of a cardiovascular event in 10 years.
d Used Mann–Whitney for continuous variables and x2 for categorical var

Table 4 – Inflammatory markers in HAM/TSP patients and cont

Variables HAM/TSP
n = 56

Absolute values
CRPb (mg/l) (median, IQR) 2.6 (1, 5.5) 

IL-6b (pg/ml) (media,IQR) 2.4 (0, 3.3) 

Patients with elevated values (%)
CPRb > 3 mg/l 27 (48%) 

IL-6b > 3.4 pg/ml 12 (23%) 

a Used Mann–Whitney for continuous variables and x2 or Yate’s correction
b CRP, ultrasensitive C reactive protein; IL-6, Interleucin-6.
IMC 1.1 (0.40–2.85) –

risk than in the HAM/TSP group (43% of patients in the control
group versus 23% of patients with HAM/TSP, p = 0.037). Simi-
larly, when using Framingham and SCORE, more  patients in
the control group were classified as intermediate/high risk
than in the HAM/TSP group, although this difference was not
statistically significant (Table 3).

There was no difference between ultrasensitive CRP and
IL-6 in both groups when we  used either the absolute value
or when the groups were categorized into low and high risk
patients according to their lab values (Table 4).

In multivariate analysis, none of the evaluated factors were
associated with a better or worse cardiovascular risk profile.
Race and income were not included in the model, since race is
a variable used in ASCVD RISK. Income showed a strong rela-

tionship with education, which could lead to an interaction in
the model (Table 5).

ontrol group.

ntrol
n  = 56

Prevalence ratio
(IC95%)

p-Valued

 0.54 (0.29–0.98) 0.04
 0.74 (0.53–1.05) 0.09
 0.88 (0.63–1.23) 0.45

8 (1.9–14.3) 0.11
3 (2.9–16.7) 0.02
0 (0–2.00) 0.09

1% evaluated by SCORE and ≥7.5% evaluated by ASCVD.
ge from 40 to 79 years. n = 49.

iables or Yate’s correction for continuity when appropriate.

rol group.

Control
n  = 56

p-Valuea

1.7 (0.8, 5) 0.510
2.4 (0, 3.3) 0.858

23 (41%) 0.569
9 (17%) 0.661

 for continuity when appropriate for categorical variables.
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Table 6 – Correlation between cardiovascular risk score
and FIM scale score.

Variable
FIMa scale score

Spearmen’s rho p-Value

Framingham 0.098 0.595
SCORE 0.048 0.792
ASCVD 0.033 0.869
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a FIM, Functional independence measure.

Of the 56 patients in this group, 32 were evaluated by the
IM scale. There was no correlation between the FIM scale and
he cardiovascular risk of these patients (Table 6).

iscussion

o our knowledge, this is the first study evaluating the cardio-
ascular risk profile of patients with HAM/TSP. Although we
nitially postulated that patients with HAM/TSP could have

 worse cardiovascular risk profile than the normal popula-
ion, this was not seen in our study. In fact, more  patients in
he control group had higher cardiovascular scores as mea-
ured by ASCVD. The median score measured by Framinghan
ardiovascular risk score was also higher in this group.

This result can be partially explained by the fact that the
revalence of high blood pressure, total cholesterol, triglyce-
ides, and waist circumference was significantly higher in the
ontrol group. However, it is important to note that HAM/TSP
atients presented some characteristics that may actually

ower their cardiovascular risk, such as low total cholesterol
nd low blood pressure. Although spinal cord injury patients
sually have high prevalence of dyslipidemia, this may not be
rue for HAM/TSP patients. Doria et al.,33 evaluated 54 HTLV-1
atients for atherosclerosis using carotid artery Doppler. The
uthors found that only 35% of the patients had atherosclero-
is and attributed this fact to the low dyslipidemia prevalence
mong the studied patients. Furthermore, blood pressure is
lso an important risk factor for cardiovascular disease and for
his reason it is considered in all scores that assess cardiovas-
ular risk. Changes in autonomic control mechanisms were
lso described in these patients with dysfunction in the sym-
athetic nervous system. Ohishi et al.,34 showed that HTLV -1
atients had lower average blood pressure in 24 h and higher
verage sleep heart rate when compared to a control group.
his study took place in the Japanese city of Nagasaki, and
ompared 23 HTLV patients with 23 age and sex matched
ealthy controls. As blood pressure and cholesterol are impor-

ant cardiovascular risk factors, this can mean that HAM/TSP
atients may actually have, in fact, a better cardiovascular risk
rofile than apparently healthy individuals.35,36

There are other possible explanations for our results,
ncluding the application of the cardiovascular scores in the
AM/TSP population. Finnie et al.,10 evaluated the cardio-
ascular risk of 75 patients with spinal cord injury. Nineteen
ercent of the patients had an intermediate/high cardiovas-

ular risk when Framingham score was used, against 37%
hen they evaluated CRP. The authors argued that the Fram-

ngham risk score may underestimate the cardiovascular risk
f spinal cord injury patients, because it may not consider
7;2 1(3):226–233 231

some specific characteristics of this population. This finding
may also be true for the other two scores used in this study.

Another factor that may have played a role in our findings is
that the patients in our HAM/TSP group are closely monitored
in a specialized rehabilitation center and receive high level
medical care. They are evaluated at least annually or semi-
annually by a specialized, multidisciplinary medical team,
with emphasis not only in rehabilitation, but also in preventive
medicine. The fact that these patients had a higher prevalence
of history of diabetes than the control group, but their fas-
ting blood glucose levels were similar, demonstrates the close
monitoring and control of comorbidities in this group. Consid-
ering that they are so strictly monitored, their risk factors may
be minimized.

The control group was found to have a higher level of edu-
cation and family income, which is usually associated with
lower cardiovascular risk.37–39 Although one may postulate
that if the groups were similar in their social economic status,
the difference between the cardiovascular risk could had been
even greater (with HAM/TSP patients showing with a more
significant lower cardiovascular risk), in our multivariate anal-
ysis, education level was not associated with cardiovascular
risk.

Despite the fact that HAM/TSP is considered a chronic
inflammatory disease, we did not find differences when eval-
uating ultrasensitive CRP and IL-6 between the groups. About
45% of patients in this study had elevated levels of ultrasen-
sitive CRP, and about 20% had elevated levels of IL-6, with no
difference between the HAM/TSP and the control group. Ele-
vated levels of CRP and IL-6 were described by previous studies
in HTLV-1 patients.40,41 One possible explanation for our find-
ing is the higher prevalence in the control group of factors also
associated to elevated levels of inflammatory markers, such as
obesity and hypertension.42,43

The functional capacity of patients with HAM/TSP in this
study varied widely, with the score by FIM scale ranging from
72 to 121. A worse functional performance could be related to
a higher cardiovascular risk using the hypothesis that most
compromised patients are more  sedentary.44 However, this
study did not demonstrate a positive correlation between car-
diovascular risk and the result of the FIM scale.

Our study had limitations. It was a cross sectional study
and the number of patients was small. It was designed to
detect a difference of 28% prevalence of intermediate/high
cardiovascular risk among patients with HAM/TSP and the
control group. If the difference between the two groups was
smaller than this, we would need a bigger sample size to
detect this difference. Although our analysis did not find an
important impact of the socio-demographic characteristics
on the results, similar baseline characteristics would provide
more  reliable results. Since we did not evaluate asymptomatic
HTLV-1 patients, we  can not tell if the results found in the
study were due to the myelopathy or to the virus itself.

Conclusion
In this study, the cardiovascular risk profile of patients with
HAM/TSP followed in a rehabilitation hospital in Salvador,
Brazil was better than the risk profile of the control group
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of healthy individuals. Further studies are needed to better
clarify this issue.

Funding

SARAH Network of Rehabilitation Hospitals. The funding
source had no involvement during the research and prepa-
ration of the article.

Conflicts  of  interest

The authors declare no conflicts of interest.

Acknowledgements

We  thank Gabriela Modesto for helping with the FIM score col-
lecting data and Alfredo Silva for helping with the statistic
review. Supported by SARAH Network of Rehabilitation Hospi-
tals,

This article is part of Fábio Prado’s MSc  Thesis for the
Bahiana School of Medicine and Public Health Post Graduate
Course.

 e  f  e  r  e  n  c  e  s

1. Poiesz BJ, Ruscetti FW, Gazdar AF, Bunn PA, Minna JD, Gallo
RC. Detection and isolation of type C retrovirus particles from
fresh and cultured lymphocytes of a patient with cutaneous
T-cell lymphoma. Proc Natl Acad Sci U S A [Internet].
1980;77:7415–9 [cited 2015 Sep 26].

2. de Castro Viana GM, Nascimento M do DSB, de Oliveira RAS,
Dos Santos AC, de Souza Galvão C, da Silva MACN.
Seroprevalence of HTLV-1/2 among blood donors in the state
of Maranhão, Brazil. Rev Bras Hematol Hemoter [Internet].
2014;36:50–3 [cited 2015 Nov 4].

3. Ministério da Saúde do Brasil. Guia de manejo clínico da
infecção pelo HTLV. Secr Vigilância em Saúde Dep DST, Aids e
Hepatites Virais [Internet]; 2013.

4. Osame M, Usuku K, Izumo S, et al. HTLV-I associated
myelopathy, a new clinical entity. Lancet (London, England)
[Internet]. 1986;1:1031–2 [cited 2015 Oct 6].

5. Pinheiro SR, Lana-Peixoto MA, Proietti AB, Oréfice
F,  Lima-Martins MV, Proietti FA. HTLV-I associated uveitis,
myelopathy, rheumatoid arthritis and Sjögren’s syndrome. Arq
Neuropsiquiatr [Internet]. 1995;53:777–81 [cited 2015 Oct 6].

6. LaGrenade L, Hanchard B, Fletcher V, Cranston B, Blattner W.
Infective dermatitis of Jamaican children: a marker for HTLV-I
infection. Lancet (London, England) [Internet].
1990;336:1345–7 [cited 2015 Oct 6].

7. Gessain A, Barin F, Vernant JC, Gout O, Maurs L, Calender A,
et  al. Antibodies to human T-lymphotropic virus type-I in
patients with tropical spastic paraparesis. Lancet (London,
England) [Internet]. 1985;2:407–10 [cited 2015 Oct 6]. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/2863442

8. Nash MS, Mendez AJ. A guideline-driven assessment of need
for  cardiovascular disease risk intervention in persons with
chronic paraplegia. Arch Phys Med Rehabil [Internet].
2007;88:751–7 [cited 2015 Oct 6]. Available from: http://www.

ncbi.nlm.nih.gov/pubmed/17532897

9. Frankel HL, Coll JR, Charlifue SW, Whiteneck GG, Gardner BP,
Jamous MA, et al. Long-term survival in spinal cord injury: a
fifty year investigation. Spinal Cord [Internet]. 1998;36:266–74
 1 7;2  1(3):226–233

[cited 2015 Oct 6]. Available from: http://www.ncbi.nlm.
nih.gov/pubmed/9589527

0. Finnie AK, Buchholz AC, Martin Ginis KA. Current coronary
heart disease risk assessment tools may underestimate risk
in community-dwelling persons with chronic spinal cord
injury. Spinal Cord [Internet]. 2008;46:608–15 [cited 2015 Oct
6].  Available from: http://www.ncbi.nlm.nih.gov/pubmed/
18332887

1. DeVivo MJ, Krause JS, Lammertse DP. Recent trends in
mortality and causes of death among persons with spinal
cord injury. Arch Phys Med Rehabil [Internet]. 1999;80:1411–9
[cited 2015 Oct 6]. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/10569435

2. Flank P, Wahman K, Levi R, Fahlström M. Prevalence of risk
factors for cardiovascular disease stratified by body mass
index categories in patients with wheelchair-dependent
paraplegia after spinal cord injury. J Rehabil Med [Internet].
2012;44:440–3 [cited 2015 Oct 6]. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/22549653

3. Demirel S, Demirel G, Tukek T, Erk OYH. Risk factors for
coronary heart disease in patients with spinal cord injury in
Turkey; 2001. p. 134–8.

4. Wahman K, Nash MS, Lewis JE, Seiger A, Levi R.
Cardiovascular disease risk and the need for prevention after
paraplegia determined by conventional multifactorial risk
models: the Stockholm spinal cord injury study. J Rehabil Med
[Internet]. 2011;43:237–42 [cited 2015 Oct 6]. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/21305240

5. Layegh P, Shoeibi A, Nikkhah K, et al. Can HTLV-1 infection be
a  potential risk factor for atherosclerosis? Intervirology
[Internet]. 2014;57:365–8 [cited 2016 Mar  13]. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/25324038

6. Stuver SO, Tachibana N, Okayama a, Mueller NE. Evaluation of
morbidity among human T lymphotropic virus type 1 carriers
in  Miyazaki, Japan. J Infect Dis [Internet]. 1996;173:584–91.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/
8627021

7. Farid Hosseni R, Jabbari F, Shabestari M, et al. Human T
Lymphotropic Virus Type I (HTLV-I) is a risk factor for
coronary artery disease. Iran J Basic Med Sci [Internet].
2013;16:217–20. Available from: http://www.pubmedcentral.
nih.gov/articlerender.fcgi?artid=3881252&tool=pmcentrez&
rendertype=Abstract

8. Freiberg MS, Chang C-CH, Kuller LH, et al. HIV infection and
the risk of acute myocardial infarction. JAMA Intern Med
[Internet]. 2013;173:614–22 [cited 2015 May 11]. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/23459863

9. Neto MG, Zwirtes R, Brites C. A literature review on
cardiovascular risk in human immunodeficiency
virus-infected patients: implications for clinical
management. Brazilian J Infect Dis [Internet]. 2013;17:
691–700 [cited 2015 Oct 8]. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/23916459

0. Rücker P, Horn AHC, Meiselbach H, Sticht H. A comparative
study of HIV-1 and HTLV-I protease structure and dynamics
reveals a conserved residue interaction network. J Mol Model
[Internet]. 2011;17:2693–705 [cited 2015 Oct 29]. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/21279524

1. De Castro-Costa CM, Araújo AQC, Barreto MM,  et al. Proposal
for  diagnostic criteria of tropical spastic
paraparesis/HTLV-I-associated myelopathy (TSP/HAM). AIDS
Res Hum Retroviruses [Internet]. 2006;22:931–5 [cited 2015 Sep
14]. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
17067261

2. Siren R, Eriksson JG, Vanhanen H. Waist circumference a good

indicator of future risk for type 2 diabetes and cardiovascular
disease. BMC Public Health [Internet]. 2012;12:631 [cited 2015
Aug 25]. Available from: http://www.pubmedcentral.nih.gov/

http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0225
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0230
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0235
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0240
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0245
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0250
http://www.ncbi.nlm.nih.gov/pubmed/2863442
http://www.ncbi.nlm.nih.gov/pubmed/17532897
http://www.ncbi.nlm.nih.gov/pubmed/17532897
http://www.ncbi.nlm.nih.gov/pubmed/9589527
http://www.ncbi.nlm.nih.gov/pubmed/9589527
http://www.ncbi.nlm.nih.gov/pubmed/18332887
http://www.ncbi.nlm.nih.gov/pubmed/18332887
http://www.ncbi.nlm.nih.gov/pubmed/10569435
http://www.ncbi.nlm.nih.gov/pubmed/10569435
http://www.ncbi.nlm.nih.gov/pubmed/22549653
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0285
http://www.ncbi.nlm.nih.gov/pubmed/21305240
http://www.ncbi.nlm.nih.gov/pubmed/25324038
http://www.ncbi.nlm.nih.gov/pubmed/8627021
http://www.ncbi.nlm.nih.gov/pubmed/8627021
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3881252&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3881252&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3881252&tool=pmcentrez&rendertype=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23459863
http://www.ncbi.nlm.nih.gov/pubmed/23916459
http://www.ncbi.nlm.nih.gov/pubmed/21279524
http://www.ncbi.nlm.nih.gov/pubmed/17067261
http://www.ncbi.nlm.nih.gov/pubmed/17067261
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3490795&tool=pmcentrez&rendertype=Abstract


 2 0 1 

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

4

4

4

4
association with risk for disease incidence, mortality, and
b r a z j i n f e c t d i s .

articlerender.fcgi?artid=3490795&tool=pmcentrez&rendertype
=Abstract

3. Chobanian AV, Bakris GL, Black HR, et al. Seventh report of
the  Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure.
Hypertension [Internet]. 2003 Dec;42:1206–52 [cited 2014 Jul
12].  Available from: http://www.ncbi.nlm.nih.gov/pubmed/
14656957

4. Force ICGT. Global Guideline for Type 2 Diabetes:
recommendations for standard, comprehensive, and minimal
care. Diabet Med [Internet]. 2006;23:579–93 [cited 2015 Dec
10]. Available from: http://www.readcube.com/articles/
10.1111%252Fj.1464-5491.2006.01918.x?r3 referer=wol&
tracking action=preview click&show checkout=1&purchase
referrer=onlinelibrary.wiley.com&purchase site license=

LICENSE DENIED
5. Riberto M, Miyazaki MH, Jucá SSH, Sakamoto H, Potiguara P.

Validação  da Versão Brasileira da Medida de Independência
Funcional Validation of the Brazilian version of Functional
Independence Measure. Acta Fisiatr. 2004;11:
3–7.

6. Goff DC, Lloyd-Jones DM, Bennett G, et al. 2013 ACC/AHA
guideline on the assessment of cardiovascular risk: a report
of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines. J Am Coll
Cardiol [Internet]. 2014;63 25 Pt B:2935–59 [cited 2014 Dec 9].
Available from: http://www.ncbi.nlm.nih.gov/pubmed/
24239921

7. Dawber TR, Meadors GF, Moore FE. Epidemiological
approaches to heart disease: the Framingham Study. Am J
Public Health Nations Health [Internet]. 1951;41:279–81 [cited
2015 Oct 9]. Available from: http://www.pubmedcentral.nih.
gov/articlerender.fcgi?artid=1525365&tool=pmcentrez&
rendertype=Abstract

8. D’Agostino RB, Vasan RS, Pencina MJ, et al. General
cardiovascular risk profile for use in primary care: the
Framingham Heart Study. Circulation [Internet].
2008;117:743–53 [cited 2014 Jul 12]. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/18212285

9. Conroy RM, Pyörälä K, Fitzgerald AP, et al. Estimation of
ten-year risk of fatal cardiovascular disease in Europe: the
SCORE project. Eur Heart J [Internet]. 2003;24:987–1003 [cited
2015 Sep 9]. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/12788299

0. Greenland P, Alpert JS, Beller GA, et al. 2010 ACCF/AHA
guideline for assessment of cardiovascular risk in
asymptomatic adults: a report of the American College of
Cardiology Foundation/American Heart Association Task
Force on Practice Guidelines. J Am Coll Cardiol [Internet].
2010;56:e50–103 [cited 2015 Mar 30]. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/21144964

1. Ridker PM, Rifai N, Stampfer MJ, Hennekens CH. Plasma
concentration of interleukin-6 and the risk of future
myocardial infarction among apparently healthy men.
Circulation [Internet]. 2000;101:1767–72 [cited 2015 Oct 9].
Available from: http://www.ncbi.nlm.nih.gov/pubmed/
10769275

2. Galvão NI, Junqueira VRDFJT, Orlandi BMM, Ferraz RF,

Costa FAAD, Fagundes DJ. Determinação do Risco
Cardiovascular em População de Check-up Espontâneo
através do Escore de Framingham. Rev Bras Cardiol.
2013;26:356–63.
7;2 1(3):226–233 233

3. Doria GMde A. Estudo de aterosclerose e fatores de risco em
pacientes portadores de HTLV-1. Escola Bahiana de Medicina
e  Sauı́de; 2014.

4. Ohishi K, Nagasato K, Aoi W,  et al. Circadian rhythms of blood
pressure and heart rate in patients with human
T-lymphotropic virus type-I-associated myelopathy. Tohoku J
Exp Med [Internet]. 1993;169:67–75 [cited 2015 Nov 13].
Available from: http://www.ncbi.nlm.nih.gov/pubmed/
8211971

5. Ribeiro ALP, Duncan BB, Brant LCC, Lotufo PA, Mill JG, Barreto
SM. Cardiovascular Health in Brazil. Circulation. 2016;133.

6. Luger M, Luger E, Höfler J, et al. Worksite Prevalence of
(un)Diagnosed Cardiovascular Risk Factors From a
Health-Check-Program in An Austrian Company. J Occup
Environ Med [Internet]. 2015;57:1353–9 [cited 2016 Dec 17].
Available from: http://content.wkhealth.com/linkback/
openurl?sid=WKPTLP:landingpage&an=00043764-201512000-
00017

7. Kaplan GA, Keil JE. Socioeconomic factors and cardiovascular
disease: a review of the literature. Circulation [Internet].
1993;88 4 Pt 1:1973–98 [cited 2015 Oct 7]. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/8403348

8. Pitsavos CE, Panagiotakos DB, Chrysohoou CA, Skoumas J,
Stefanadis C, Toutouzas PK. Education and acute coronary
syndromes: results from the CARDIO2000 epidemiological
study. Bull World Health Organ [Internet]. 2002;80:371–7 [cited
2015  Oct 13]. Available from: http://www.pubmedcentral.
nih.gov/articlerender.fcgi?artid=2567786&tool=pmcentrez
&rendertype=Abstract

9. Kastorini C-M, Milionis HJ, Georgousopoulou E, et al. Defining
the  path between social and economic factors, clinical and
lifestyle determinants, and cardiovascular disease. Glob Heart
[Internet]. 2015 Aug 7 [cited 2015 Oct 1]; Available from:
http://www.ncbi.nlm.nih.gov/pubmed/26260581

0. Yamamura M, Yamada Y, Momita S, Kamihira S, Tomonaga M.
Circulating interleukin-6 levels are elevated in adult T-cell
leukaemia/lymphoma patients and correlate with adverse
clinical features and survival. Br J Haematol [Internet].
1998;100:129–34. Available from: http://onlinelibrary.wiley.
com/store/10.1046/j.1365-2141.1998.00538.x/asset/j.1365-2141.
1998.00538.x.pdf;jsessionid=66633252773BE616E084E6AA6FB
6A9BA.f03t03?v=1&t=iao4buij&s=413030d99eb9124350948fed
084a76286e0a8ea2

1. Birmann BM, Breen EC, Stuver S, et al. Population differences
in immune marker profiles associated with human
T-lymphotropic virus type I infection in Japan and Jamaica.
Int J Cancer. 2009;124:614–21.

2. Androulakis E, Tousoulis D, Papageorgiou N, et al.
Inflammation in hypertension: current therapeutic
approaches. Curr Pharm Des [Internet]. 2011;17:4121–31 [cited
2015 Nov 20]. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/22204373

3. Brooks GC, Blaha MJ, Blumenthal RS. Relation of C-reactive
protein to abdominal adiposity. Am J Cardiol [Internet].
2010;106:56–61 [cited 2015 Oct 24]. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/20609648

4. Biswas A, Oh PI, Faulkner GE, et al. Sedentary time and its
hospitalization in adults. Ann Intern Med [Internet].
2015;162:123 [cited 2015 Jan 20]. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/25599350

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3490795&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3490795&tool=pmcentrez&rendertype=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14656957
http://www.ncbi.nlm.nih.gov/pubmed/14656957
http://www.readcube.com/articles/10.1111%2Fj.1464-5491.2006.01918.x?r3_referer=wol&tracking_action=preview_click&show_checkout=1&purchase_referrer=onlinelibrary.wiley.com&purchase_site_license=LICENSE_DENIED
http://www.readcube.com/articles/10.1111%2Fj.1464-5491.2006.01918.x?r3_referer=wol&tracking_action=preview_click&show_checkout=1&purchase_referrer=onlinelibrary.wiley.com&purchase_site_license=LICENSE_DENIED
http://www.readcube.com/articles/10.1111%2Fj.1464-5491.2006.01918.x?r3_referer=wol&tracking_action=preview_click&show_checkout=1&purchase_referrer=onlinelibrary.wiley.com&purchase_site_license=LICENSE_DENIED
http://www.readcube.com/articles/10.1111%2Fj.1464-5491.2006.01918.x?r3_referer=wol&tracking_action=preview_click&show_checkout=1&purchase_referrer=onlinelibrary.wiley.com&purchase_site_license=LICENSE_DENIED
http://www.readcube.com/articles/10.1111%2Fj.1464-5491.2006.01918.x?r3_referer=wol&tracking_action=preview_click&show_checkout=1&purchase_referrer=onlinelibrary.wiley.com&purchase_site_license=LICENSE_DENIED
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0345
http://www.ncbi.nlm.nih.gov/pubmed/24239921
http://www.ncbi.nlm.nih.gov/pubmed/24239921
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1525365&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1525365&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1525365&tool=pmcentrez&rendertype=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18212285
http://www.ncbi.nlm.nih.gov/pubmed/12788299
http://www.ncbi.nlm.nih.gov/pubmed/12788299
http://www.ncbi.nlm.nih.gov/pubmed/21144964
http://www.ncbi.nlm.nih.gov/pubmed/10769275
http://www.ncbi.nlm.nih.gov/pubmed/10769275
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0380
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0385
http://www.ncbi.nlm.nih.gov/pubmed/8211971
http://www.ncbi.nlm.nih.gov/pubmed/8211971
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0395
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&an=00043764-201512000-00017
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&an=00043764-201512000-00017
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&an=00043764-201512000-00017
http://www.ncbi.nlm.nih.gov/pubmed/8403348
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2567786&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2567786&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2567786&tool=pmcentrez&rendertype=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/26260581
http://onlinelibrary.wiley.com/store/10.1046/j.1365-2141.1998.00538.x/asset/j.1365-2141.1998.00538.x.pdf;jsessionid=66633252773BE616E084E6AA6FB6A9BA.f03t03?v=1&t=iao4buij&s=413030d99eb9124350948fed084a76286e0a8ea2
http://onlinelibrary.wiley.com/store/10.1046/j.1365-2141.1998.00538.x/asset/j.1365-2141.1998.00538.x.pdf;jsessionid=66633252773BE616E084E6AA6FB6A9BA.f03t03?v=1&t=iao4buij&s=413030d99eb9124350948fed084a76286e0a8ea2
http://onlinelibrary.wiley.com/store/10.1046/j.1365-2141.1998.00538.x/asset/j.1365-2141.1998.00538.x.pdf;jsessionid=66633252773BE616E084E6AA6FB6A9BA.f03t03?v=1&t=iao4buij&s=413030d99eb9124350948fed084a76286e0a8ea2
http://onlinelibrary.wiley.com/store/10.1046/j.1365-2141.1998.00538.x/asset/j.1365-2141.1998.00538.x.pdf;jsessionid=66633252773BE616E084E6AA6FB6A9BA.f03t03?v=1&t=iao4buij&s=413030d99eb9124350948fed084a76286e0a8ea2
http://onlinelibrary.wiley.com/store/10.1046/j.1365-2141.1998.00538.x/asset/j.1365-2141.1998.00538.x.pdf;jsessionid=66633252773BE616E084E6AA6FB6A9BA.f03t03?v=1&t=iao4buij&s=413030d99eb9124350948fed084a76286e0a8ea2
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://refhub.elsevier.com/S1413-8670(17)30165-4/sbref0425
http://www.ncbi.nlm.nih.gov/pubmed/22204373
http://www.ncbi.nlm.nih.gov/pubmed/22204373
http://www.ncbi.nlm.nih.gov/pubmed/20609648
http://www.ncbi.nlm.nih.gov/pubmed/25599350

	Cardiovascular risk profile in patients with myelopathy associated with HTLV-1
	Introduction
	Methods
	Study design
	Patients and settings
	Socio-demographic data, physical examination and laboratory tests
	Cardiovascular risk evaluation
	Statistical analysis
	Sample size calculation
	Ethical aspects

	Results
	Discussion
	Conclusion
	Funding
	Conflicts of interest
	Acknowledgements
	References


