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Objective(s): Coronary artery disease (CAD) is known as a life threatening disease, worldwide. In 
this study the role of HTLV-1 infection was evaluated on cardiac involvement in an endemic region of 
northeastern Iran.
Materials and Methods: Serologic and molecular tests for HTLV-1 infection were carried out in subjects 
who had coronary angiography. A real-time PCR, TaqMan method, to quantify HTLV-1 proviral load (PVL), 
and routine hematological and biochemical tests were performed for study subjects. 
Results: Twenty nine patients were HTLV-1+CAD+ and 13 cases were HTLV-1+CAD-. Although, there 
were no significant differences for risk factors like FBS, HDL, triglyceride, systolic and diastolic blood 
pressure (Cbp, Dbp), waist circumference (WC), hip circumference (WL), cholesterol  (P=0.003), and 
LDL (P=0.007) levels, and monocyte count (P=0.05) had meaningful differences. The mean HTLV-1 
PVL in HTLV-1+CAD+ subjects was 992.62±120 which was higher compared with HTLV-1+CAD- group 
(406.54±302 copies/104 PBMCs). Moreover, HTLV-1 PVL in males (833±108) was lower compared 
with females (1218±141 copies/104 PBMCs) (P=0.05). Patients with HTLV-1-PVL of more than 500 
copies/104 had more diffused atherosclerosis plaque than patients with less than 500 (OR=6.87, 
95% CI=1.34-35.05; P=0.016). Furthermore, patients with diffused coronary atherosclerosis had 
significantly higher levels of HTLV-1 PVL than patients with middle, proximal, and normal location of 
coronary sclerotic lesions (P<0.05). 
Conclusion: Taken together, in endemic area, HTLV-1 infection, more likely is a facilitating factor for 
heart complications and the high HTLV-1 PVL might affect CAD manifestations. 
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Introduction
Cardiovascular diseases in developing countries are 

the most common cause of death (1). According to the 
World Health Organization (WHO) reports, about 17.3 
million people died from cardiovascular diseases in 
2008, worldwide (2). Coronary artery disease (CAD) 
is the most prevalent form of cardiovascular diseases. 
CAD is characterized by accumulation of plaques, 
made up of cholesterol deposits within the walls of 
the coronary arteries, resulting in the narrowing or 
blockage of arteries, and eventually leading to angina 
and myocardial infarction (3, 4). This inflammatory 
disease is accompanied by immunologic mechanisms 
and metabolic risk factors (5, 6). Traditional risk 
factors of CAD are dyslipidemia, diabetes mellitus, 
hypertension, smoking, metabolic syndrome, obesity, 
and drug addiction (3). 

The associations of some infections have been 
recently confirmed in the pathogenesis of atherosclerotic 

plaques. Furthermore, inflammation was involved as one 
of the definite probable causes in this process (7). On the 
other hand, a great deal of evidence has demonstrated a 
central role of inflammation due to a thin layer of white 
streaks on the artery wall which caused the development 
of a complex series of cellular events, including 
T-lymphocytes, astrocytes, high macrophage foam cell 
count (histological markers for plaque vulnerability), 
basophiles, and platelet interactions with vascular 
surfaces besides fatty streaks, and subsequently led to 
formation of athermanous plaques (6, 8-10). 

Previous studies have investigated the role of 
inflammatory mediators, cytokines, and some vasoactive 
substances as important risk factors of atherosclerosis, 
including TNF-α, IL-1, IL-6, IFN-γ, and C-reactive protein 
(CRP). High blood levels of these cytokines have been 
associated with atherosclerosis, autoimmune disease, 
chronic inflammatory diseases, and cancers (11-13). 

 Patients suffering from acute myocardial infarction 
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exhibit high concentrations of pro-inflammatory 
cytokines like TNF-α and IL-6 (14).  Larger IFN-γ pool 
in blood of acute coronary syndrome patients were 
demonstrated before (15). Finally, synergy between 
CRP and inflammatory mediators including IFN-γ 
and lipopolysaccharide (LPS) might play a direct 
pro-thrombotic role in the pathogenesis of coronary 
atherosclerosis and its acute complications by increasing 
monocyte/macrophage of monocyte tissue factor (16).

The possible roles of infections inducing 
atherosclerosis were suggested more than 200 years 
ago by several authors. The main organisms that were 
recently suggested to involve in CAD manifestation 
include cytomegalovirus (CMV), herpes simplex virus 
(HSV-1), hepatitis virus, and bacteria like Chlamydia 
pneumonia, Porphromonus gingivalis and Helicobacter 
pylori (17). 

Human T-cell lymphotropic virus type 1 (HTLV-1) is 
a retrovirus that allows the majority of HTLV-I-infected 
individuals remain healthy carriers, whereas less than 
5% of the infected individuals develop acute T Cell 
leukemia/lymphoma (ATLL) or HTLV-1-associated 
myelopathy/tropical spastic paraparesis (HAM/TSP) 
(18-23). Northeast of Iran (Khorasan provinces), 
were reported as an endemic areas with a prevalence 
of 2.3%-3.4% (19-24). Cardiac involvement in HTLV-
1-infected individuals has been reported in some 
studies (10, 25). Our previous serologic and molecular 
(PCR) study on HTLV-1 infection in subjects with heart 
complications, showed prevalence of 13.5% and 10.5%, 
respectively, which is nearly three times more than the 
prevalence of this infection in the general population 
of this city (3.4%). The probable correlation between 
HTLV-1 infection and coronary vessel involvement 
could be introduced as an associated risk factor for 
coronary artery disease with the mechanism of vascular 
inflammation (26). According to our previous studies 
(10, 25) and considering the Razavi and North Khorasan 
provinces, with more than 7 million population 
(National Population and Housing Census 2011), as an 
endemic area for HTLV-1, in this study HTLV-1 proviral 
load as a major determinant of HTLV-I infection in 
patients with CAD along with some other biochemical 
and hematological factors were investigated. To have 
a close look, the possible effect of HTLV-1 infection on 
CAD, the type of coronary involvements, the location 
of sclerotic lesions, and the diffusion of atherosclerotic 
plaques were also considered.

Materials and Methods
Ethics and study population 

The Research Ethics Committee of Mashhad 
University of Medical Sciences approved this study (IR.
MUMS.REC.900177) and a written informed consent 
form was obtained from each participant. Among 73 
HTLV-1 infected patients who referred for coronary 
artery angiography, 42 subjects obtained the appropriate 
criteria to include in this study. Then, HTLV-1 proviral 
load was measured and coronary artery involvements 
were determined based on the angiography reports. 
According to the HTLV-1 proviral load, patients were 
divided into two groups: more than 500 HTLV-1 proviral 
copies/104 PBMCS group and less than 500 group. 
Healthy carrier was attributed to patients with positive 

HTLV-1 patients and negative CAD. 

Data collection procedures 
A blood sample (10 ml) was collected from each 

subject for evaluation of risk factors in cardiovascular 
disease. Biochemical parameters including low density 
lipid (LDL), high density lipid (HDL), cholesterol (Ch), 
triglycerides, and fasting blood sugar (FBS) levels as 
common cardiovascular disease risk factors, as well 
as cell blood count (CBC), systolic and diastolic blood 
pressure (Cbp, Dbp), waist circumference (WC), and 
hip circumference (WL) were measured. A cardiologist 
examined the patients and an echocardiogram was 
performed to determine the coronary lesions and the 
last angiography film was inspected by two specialists 
separately to distinguish involvement in coronary 
arteries. All participants completed a check list including 
demographic information and medical history. 

Serological and molecular assays
Firstly, the HTLV-1 infection was identified by the 

ELISA method (Dia.Pro, Italy) and then confirmed by 
the PCR technique. Peripheral blood mononuclear cells 
(PBMCs) were isolated by standard Ficoll–Hypaque 
(Sigma, USA) density centrifugation. Cells were washed 
twice by Phosphate buffer slain (PBS) (Sigma, USA) 
and PBMCs were kept at –20 °C until further analysis. 
Genomic DNA was extracted on the same day from 
PBMCs using DNeasy Kit (GeneBio, Korea) according 
to the manufacturer’s instructions. To confirm HTLV-1 
infection, conventional PCR was carried out for Tax and the 
long terminal repeat (LTR) using the following primers: 
Tax forward primer (5’- AGGGTTTGGACAGAGTCTT-3’), 
Tax reverse primer (5’-AAGGACCTTGAGGGTCTTA), LTR 
forward primer (5’-ATAAGCTCAGACCTCCGGG-3’), and 
LTR reverse primer (5’-GGATGGCGGCCTCAGGTAGG-3’). 
The PCR products were analyzed on 1.5% agarose gel, 
stained with ethidium bromide, and then visualized 
under UV light (27).

HTLV-1 proviral load measurement
Quantitative real-time PCR (qRT-PCR) was carried out 

using a commercial absolute quantification kit (Novin 
Gene, Iran) by Rotor Gene 6000 software (Qiagen, 
Germany). The test was performed with the Universal 
Master Mix (Takara, Japan) to measure HTLV-1 proviral 
load in PBMCs with the Taqman method. The HTLV-
1 proviral copies number was reported as an actual 
amount of cellular DNA by means of the quantification 
of the albumin gene as the reference gene. Then Tax 
DNA of HTLV-1 and human albumin DNA concentrations 
were calculated from two five-point standard curves. 
The normalized value of the HTLV-1 proviral load was 
calculated as the ratio of (HTLV-1 DNA copies number 
/ albumin DNA copies number / 2) × 104 and expressed 
as the number of HTLV-1 provirus per 104 PBMCs (25). 

Statistical analysis
Data were statistically analyzed using SPSS software 

version 16.0 (SPSS, Chicago, USA). Descriptive data were 
summarized as mean±standard deviation (SD), standard 
error of mean (SEM), and percent. Normality of the data 
was checked prior to data analysis by the Kolmogorov-
Smirnov test. Independent samples t-test was used to 
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compare HTLV-1 proviral load between HTLV-1+CAD+ 
and HTLV-1-CAD-) patients. One-way ANOVA test was 
performed to analyze the association between CAD and 
type of coronary vessel involved with HTLV-1 proviral 
load in patients with CAD. 

The independent samples t-test was applied 
for analyzing the association between diffusion of 
atherosclerotic involvement and HTLV-1 proviral load 
in the HTLV-1+CAD+ group. Chi-square or Fisher’s exact 
test was used for determining association between 
confounding variables and coronary artery disease. 
The odd ratios (ORs) and their 95% confidence interval 
(95% CI) were estimated. The results were considered 
statistically significant if P≤0.05. 

Results
Patients’ characteristics

Among 48 patients who participate in this study, 29 
patients were HTLV-1+CAD+ and 13 cases were HTLV-
1+CAD- (Figure 1). There was no significant difference in 
mean age of CAD+ (65±8 years) and CAD- (62±10 years) 
patients. Table 1 shows the demographic characteristics 
of the CAD+ and CAD- groups. This table represents that 
there are not any significant differences in demographic 
variables between the two studied groups. However, 
mild pulmonary illness was detected in CAD+ group 

not in CAD-. Furthermore, significant differences in 
risk factors for cardiovascular diseases such as FBS, 
HDL, WC, WL, Cbp, Dbp, and just (Ch) (P=0.003) and 
LDL (P=0.007) were meaningful. Comparing the mean 
of CBC results indicates that there was only significant 
difference for monocytes (P=0.05) between CAD+ and 
CAD- groups. Clinical and laboratory findings of HTLV-
1+CAD+ and HTLV-1+CAD- are summarized in Table 2. Of 
note, that common CAD confounding variables did not 
affect the findings of the study and the two groups were 
matched for statistical analysis. 

Coronary artery involvement
The number and types of involved coronary arteries, 

the location of sclerotic lesions, and the diffusion of 
atherosclerotic involvement were determined (Table 3). 
According to the angiography reports, the involvement 
of coronary arteries for one vessel, two vessels, and 
three vessels were seven (24.13%), seven (24.13%), 
and 15 (51.72%) of the patients, respectively. Types of 
involved coronary arteries were as follows: involvement 
of left circumflex artery (LCX) in three patients (10.3%), 
left anterior descending coronary artery (LAD) in three 
patients (10.3%), and right coronary artery (RCA) in 
one patient (3.4%). Furthermore, the involvements in 
LAD-LCX, LAD-RCA, LCX-RCA, and LAD-LCX-RCA were 
present in two (6.9%), four (13.8%), two (6.9%), and 14 
(48.3%) patients, respectively. 

Localization of sclerotic lesions 
Coronary artery involvement was investigated at the 

beginning, end, and middle of the RCA, LCX, and LAD 

(Table 3). The involvement in more than five regions 
of the RCA, LCX, and LAD was considered as diffuse 
coronary atherosclerosis. The findings showed a 
statistically significant difference between the location 
of LCX and RCA sclerotic lesions (P=0.02) and LAD and 
RCA lesions (P=0.001). Generally, 14 patients (48.3%) 
had diffused coronary atherosclerosis; however, non-
diffuse coronary artery disease was observed in 15 
(51.7%) of patients.

HTLV-1 proviral load in heart complications 
The mean HTLV-1 proviral load in HTLV-1+CAD+ 

and HTLV-1+CAD- were 992.62±12 and 406.54±602 
copies/104 PBMCs,  respectively, in which the difference 
was statistically different (P=0.045). 

 

  
73 patiens with Positive HTLV1 were 

entered

Among these patients, we accsess to 48 cases
and entered them to PCR reaction for
measuring proviral load. HTLV1 of 42 patients
was confirmed by PCR

29 cases had Coronary artery 
disease (17 male and 12 female)

13 patients without Coronary 
artery disease (4male and 9 female)

43 patients with Coronary artery 
disease

30 patients  without  Coronary 
artery disease

Figure 1. The study flowchart of sampling

Variables CAD+ (N=29) CAD- (N=13) P-value 
Dyslipidemia 9 (31) 5 (38.5) 0.31 
Hypertension 11 (37.9) 6 (46.2) 0.61 
History of heart disease in the family 6 (20.7) 1 (7.7) 0.61 
History of high cholesterol 6 (20.7) 3 (23.1) 0.86 
Diabetes 5 (17.2) 2 (15.4) 0.88 
Kidney disease 4 (13.8) 2 (15.4) 0.89 
Smoking 2 (6.9) 1 (7.7) 0.14 
Autoimmune disease 8 (27.6) 4 (30.8) 0.55 
Respiratory disease 7 (24.1) 0 0.052 
Thyroid disease 1 (3.4) 0 0.49 
Hormonal disease 1 (3.4) 1 (7.7) 0.49 

 

  

Table 1. Demographic characteristics of the HTLV-1+CAD+ and HTLV-1+CAD- groups

Number in parenthesis shows percentages of involved patients in each column
CAD: Coronary artery disease 
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The proviral load of HTLV-1+CAD+ subjects in males 
(833±108copies/104 PBMCs) was significantly lower 
than females (1218±141) (P=0.05). While in HTLV-1+CAD- 
patients, the males (760±812 copies/104 PBMCs) had 
significantly higher proviral load compared to females 
(249±453) (P=0.034). 

Furthermore, the statistically significant correlation 
between the mean of HTLV-1 proviral load and coronary 
artery involvement was (P=0.027, R=0.03). The patients 
with three-vessel involvement  had a mean HTLV-1 

proviral load of 937.77±189.26 copies/104 PBMCs, 
which is significantly higher than those with one 
vessel involvement (767.23±300.71) or two vessels 
involved (409.98±174.93). Besides, the findings 
showed that statistically significant correlations were 
observed between HTLV-1 proviral load of coronary 
artery involvement of the RCA vessel, in the beginning 
of the RCA vessel (P=0.002), and diffuse coronary 
atherosclerosis status (P=0.031). 

HTLV-1 infected patients were put in two groups 

Variable CAD+ (Mean±SE)  CAD- (Mean±SE)  P-value 
FBS 114.34±11 102.54±13 0.198 
Cholesterol 182.07±36 218.54±28 0.003 
TG 143.93±58 132.15±56 0.543 
HDL 48.62±8 50.69±11 0.525 
LDL 104.28±25 127.15±21 0.007 
WC 95.69±13 97.15±11 0.737 
WL 101.97±9 101.92±6 0.988 
Cbp 148.97±18 144.44±21 0.541 
Dbp 84.14±6 78.89±8.4 0.294 
Neutrophils 53.66±9 56.46±8 0.361 
Lymphocytes 41.17±9 36.46±8 0.133 
Monocytes 2.86±1 4.69±2 0.050 
Eosinophils 2.31±1 2.54±1 0.617 
WBC 6.27±1 6.16±1 0.810 
RBC 4.74±0.5 4.71±0.3 0.846 
Hb 13.75±1 13.52±1 0.611 
HCT 41.79±4 40.59±3 0.347 
MCH 29.08±1 28.64±1 0.484 
MCV 88.26±5 86.6±3 0.187 
MCHC 33.9±1 32.23±1 0.428 
Platelets 229.66±5 22.45±15 0.681 

 

  

Table 2. Clinical and laboratory findings of the HTLV-1+CAD+ and HTLV-1+CAD- groups

FBS: Fasting blood sugar; TG: Triglyceride; LDL: Low density lipid; HDL: High density lipid; WC: Waist circumference; WL: Hip circumference; 
Cbp: Systolic blood pressure; Dbp: Diastolic blood pressure; WBC: White blood cell; RBC: Red blood cell; Hb: Hemoglobin; HCT: Hematocrit; MCV: 
Average Red blood cell size; MCH: Hemoglobin amount per red blood cell; MCHC: Hemoglobin concentration per red blood cell; CAD: Coronary 
artery disease

Variables Number (%) 

Coronary involvement 

Female 
One-vessel 
Two-vessel 

Three-vessel 

1(8.3) 
4 (33.3) 
7 (58.3) 

Male 
One-vessel 
Two-vessel 

Three-vessel 

6 (36.3) 
3 (17.6) 
8 (47.1) 

Localization of sclerotic lesions 

Left circumflex  
 Artery 

Beginning of vessel 
Middle of vessel 

Diffuse vessel 
Normal vessel 

10 (34.5) 
5 (17.2) 
6 (20.7) 
8 (27.6) 

Left anterior descending coronary artery 

Beginning of vessel 
Middle of vessel 

Diffuse vessel 
Normal vessel 

8 (27.6) 
6 (20.7) 
9 (31.7) 
6 (20.7) 

Right coronary artery 

Beginning of vessel 
Middle of vessel 

Diffuse vessel 
Normal vessel 

10 (34.5) 
3 (10.3) 
8 (27.6) 
8 (27.6) 

 

Table 3. Coronary artery involvement and its localization among study participants
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according to the  proviral load , patients with less than 
500 copies/104 PBMCs (L group) and equal or more 
than 500 copies (M group). Coronary artery disease 
patients who had a proviral load of more than 500 
copies/104 PBMCs had higher estimated risk of diffuse 
coronary artery disease than patients with less than 500 
copies  (P=0.016, OR= 6.87, 95% CI=1.34-35.05, Figure 
2). Therefore, patients with proviral load of more than 
500 (proviral virus/104 PBMCs) were 6.87 times more 
in risk of diffused atherosclerosis plaque formation than 
patients with less than 500 copies or  HTLV-1 healthy 
carrier. HTLV-1 proviral load association with coronary 
artery involvement is depicted in Figure 3. However, 
high proviral load (M group) was attributed to LAD, 
RCA, and LCX vessels, and low proviral load (L group) to 
LAD, LCX and RCA.

Strikingly, statistical analysis findings demonstrated 
that there are significant differences in HTLV-1 proviral 
load in patients with different localization of sclerotic 
lesions in involvement vessels (Figure 4). Figure 4 
shows that patients with diffused location of coronary 
atherosclerosis (LCX, LAD, and RCA) had significantly 
higher levels of HTLV-1 proviral load than patients 
with middle, proximal, and normal location of coronary 
sclerotic lesions, respectively. 

Discussion
The present study demonstrated that there is an 

association between high viral loads of HTLV-1 infection 
and diffusion of atherosclerosis plaque in coronary 
artery disease. Few studies are available on effect of 
HTLV-1 infection and cardiac involvement, of which 
most are case reports. In 1993 Gabarre et al. reported 
a 60-year-old woman with cardiac failure due to 
aortic and mitral regurgitations from our study region 
(Mashhad, Iran). Assessing her samples by PCR test 
showed that she was positive for HTLV-1. It was the 
first report of an isolated lymphomatous cardiac valve 
involvement without the other cardiac abnormalities 
(28). There is not any relevant study to address the 
promoted molecular pathway to cardiovascular disease 
positivity with high HTLV-1 proviral load. 

In other retroviral diseases, for example in HIV 
infection, the role of ongoing viral transcribes in vascular 
dysfunction and cardiovascular disease are reported 
(29). This may be partially explained by the presence of 
HIV-infected reservoir cells by HIV early-gene encoded 
proteins (Tat and Nef) as reservoir cells and associated 
cytokine signaling are important in the development 
and promoting of cardiomyopathy. 

In HTLV-1 infection, considering the role of proviral 
load and clinical value, Sabouri et al. (30) found that 
HTLV-1 provirus load in Iranian HAM/TSP patients is 
one of the major risk factors for developing HAM/TSP. 
Besides research (29) showed that infected cells in HIV 
patients hide in tissues such as the lymphatic system, 
and its low-level transcriptions continues even after 
years of antiretroviral therapy but their relevance for 
disease is unclear. 

In the present study, the proviral load of HTLV-1 
was assessed in HTLV-1 positive patients with normal 
or CAD+ complications. It can be suggested that a high 
proviral load of HTLV-I had a strong association with 
diffusion of atherosclerosis plaque in CAD+ patients 
(OR=6.87). Furthermore, the findings showed that there 
were significant differences in HTLV-1 proviral load 
among various sclerotic plaque localizations. This was 
due to higher levels of HTLV-1 proviral load in diffused 
localization of plaque in LCX, LAD, and RCA vessel than 
patients with middle, proximal, and normal coronary 
sclerotic involvement lesions, respectively (P<0.05).

Previous study by FaridHosseini et al. (25) reported 
that sero-prevalence of HTLV-I in subjects with heart 
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Figure 2. The amount of HTLV-1 proviral loads and atherosclerosis 
diffusion. Proviral load of more than 500 strongly affects 
atherosclerosis diffusion. PVL presented as copies /104 PBMCs

Figure 3. Association between coronary artery involvement and 
HTLV-1 proviral load. LCX (left circumflex artery), LAD (left anterior 
descending coronary artery), and RCA (right coronary artery).  
Proviral load presented as HTLV-1 proviral copies /104 PBMCs

 

P=0.07 P=0.06 P=0.002 

Figure 4. The effect of HTLV-1 proviral load on localization of the 
sclerotic lesions in patients with different involvements of coronary 
vessels: LCX (left circumflex artery), LAD (left anterior descending 
coronary artery), and RCA (right coronary artery)
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complications in Neyshabour, Iran was nearly three 
times more than the general population of this city (10.5 
% vs 3.4%). On the other hand in a study in Brazilian 
HAM/TSP patients suggested a better cardiovascular 
risk profile than healthy subjects (31). Firstly, this 
study only evaluated the cardiovascular risk profile in a 
rehabilitation center in HAM/TSP patients. Secondly, the 
coincidences of two different associated HTLV-1 diseases 
are rare. Thirdly, the methodology of the study is totally 
different compared to the present study. However, there 
are no direct studies on cardiac involvement and HTLV-1 
infection,  furthermore, an uncommon autopsy case of 
ATLL with massive cardiac involvement (32), a HTLV-1 
associated lymphoma with expanded calcification in the 
heart (33), and a HTLV-1 infection with multiple organ 
failure and symptoms of advanced cardiac insufficiency 
were reported (34). These reports documented that 
the cardiac involvement along with HTLV-1 infection 
associated to adult ATLL. The cardiac autopsy pulmonary  
in the patients with ATLL had suggested increased risk 
of cardiac involvement (32).

Therefore, it seems that proviral load has a direct 
role in HTLV-1 associated diseases. Our previous 
studies explained that host epigenetic changes and 
virulence factors of HTLV-1 such as proviral load, Tax, 
and HBZ are the main factors for associated disease 
manifestations. Among them, HTLV-1 proviral load, Tax, 
and HBZ expression could be used as prognostic factors 
or monitoring markers for the efficiency of therapeutic 
regimes (26, 35-37).  

Collectively, many studies suggested that the 
endothelial cells may be infected with HTLV-1 and 
disrupt the integrity of the vessels, particularly in blood 
brain barrier (BBB), towards HAM/TSP manifestations. 
The recent studies had more emphasis on endothelial 
cells and HTLV-1 infected cells interactions. For example, 
the changes in CCR1, CCR2, CXCR5, CXCR6, CXCL9, and 
CXCL10 showed the tendency of HTLV-1 infected cells 
to the vessels, particularly, BBB (38). Another study 
showed that the HTLV-1-Tax virulence factor increases 
activated leukocyte cell adhesion molecule (ALCAM/
CD166) expression, which facilitates the recruitment of 
infected cells across the BBB endothelium (39).

 Taken together, these findings showed that HTLV-
1 infected T-cells have a very close interaction with 
endothelial cells and by inducing inflammatory 
reactions in the surface of the particular vessels might 
facilitate CAD. Therefore, evaluating the impact of 
HTLV-1-TCD4-IFN-γ+ or unique infected T cell subset of 
CCR4+ CD4+ CD25+ with CAD are suggested. Moreover, 
repeated cross-sectional studies are recommended 
to understand the dynamics of HTLV-1 epidemic in 
high prevalence areas. Finding such risk factors, for 
example viruses, should allow us suitable intervention 
strategies for prevention or therapy. Of importance, 
due to the previous documentation on association of 
HTLV-1 genotype and risk of HAM/TSP, the authors 
suggest further studies could concentrate on correlation 
between the incidence of CAD or its severity and HTLV-1 
genotype or with other associated diseases.

Conclusion
It is more likely that infecting particular endothelial 

cells with HTLV-1 or cell-cell interactions between 

endothelial cells and HTLV-1 infected TCD4+ disrupt 
endothelium integrity, which can induce inflammatory 
reactions toward inflammatory diseases such as HAM/
TSP (40) or CAD manifestations. Therefore, targeting 
these interactions could be a new path for preventing 
or reducing the development of such HTLV-1 associated 
diseases. In conclusion, as some authors suggested, 
HTLV-1 associated diseases may be due to clinical or 
subclinical inflammatory reactions in the vessels due 
to HTLV-1 infected TCD4 interactions with endothelial 
cells.
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