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Abbreviations: HTLV, Human T-lymphotropic Virus; HIV, 
Human Immunodeficiency Virus; ELISA, Enzyme-Linked Immuno 
Sorbent Assay

Introduction
Type 1 and type 2 human T-cell lymphotropic viruses (HTLV-1 

and HTLV- 2) were the first retroviruses described, in 1979 and 1981, 
respectively.1 HTLV- 1 and 2 viruses share 60% of their genomes.2 

Despite the fact that most individuals infected by these viruses 
remain asymptomatic throughout life, it is known that these agents 
are responsible for clinical neoplastic, inflammatory or degenerative 
syndromes, and HTLV-2 poses lower risk for the development 
of pathologies.1-4 HIV-1 virus was discovered in 1983, and it was 
considered the etiological agent of the Acquired Immunodeficiency 
Syndrome in 1984.1 Retroviruses display tropism for cytotoxic 
T-cells CD4 and CD8. While the HTLV 1 and HIV-1 viruses show 
tropism primarily for CD4+ T-cells, HTLV-2 displays tropism for 
CD8+ T-cells. It is known that HTLV-1 and 2 viruses infect about 
10-20 million individuals worldwide, whereas HIV virus infects sixty 
million individuals.3 Regions with higher prevalence of HTLV-1 are 
the southwestern area of Japan, the Caribbean, Central and South 
America, Melanesia, and Africa.5,1

The HTLV-2 virus, on the other hand, shows higher prevalence in 
regions and indigenous groups of North America, Central and South 
America, Pygmies in Central Africa, and Mongols in Asia, besides 
injectable drug users in the United States, Italy, and Vietnam.1 In 
South America, the countries with documented prevalence of HTLV 
are Colombia, Brazil, Peru, Chile, and Argentina.1 In Brazil, infections 
by the HTLV-1 and 2 were initially evidenced among the Yeoman 
Indians and Japanese immigrants living in the state of Mato Grosso 
do Sul.5 In the general population, seroprevalence was evaluated in 
blood donors, and the following prevalence have been described: 0.42 
to 0.78% in the city of Rio de Janeiro, 0.15% in the city of São Paulo, 
1.35% in the city of Salvador, and 1.56% in the city of Porto Alegre.5,6 

Based on various studies, it is estimated that there are approximately 
750 thousand individuals infected with the HTLV in Brazil.5

The HIV-1 and HTLV-1 and 2 viruses share the same transmission 
routes,1,5,6 and HTLV-1 and HTLV-2 have co-infected HIV-1 infected 
individuals in 2 to 20 % of cases.1 Co-infection with HIV and HTLV-2 
predominates in Europe and the United States of America (USA), while 
co-infection with HIV and HTLV-1 is more frequently reported in 
South America and Africa.1,3,5 In Brazil, the prevalence of co-infection 
was evaluated in several Brazilian cities, and seroprevalence was 1.5 
to 10% in São Paulo.7,8 4% in Belém9 5.7% in Rio de Janeiro,10 and 
20% in Salvador.11 Considering that there is no study on the prevalence 
rate of HIV/HTLV co-infection in the city of Porto Alegre, this study 
has the main objective of determining the prevalence of HIV/HTLV 
co-infection among of the City of Porto Alegre. It is important to 
point out that, in the context of co-infection by the HIV-1, and HTLV-
1 and 2 viruses, there are still other not yet clarified issues in local 
literature that will be evaluated, such as the most frequent risk route of 
transmission, demographic, clinical, and laboratory features of these 
patients. Therefore, this study may contribute to demonstrating the 
need to include anti-HTLV testing in routine lab tests ordered for HIV-
positive patients who initiate follow-up at healthcare services of the 
city of Porto Alegre.

Patients and methods   

This is a retrospective prevalence study, conducted at the STD/
HIV Specialized Healthcare Service of the City of Porto Alegre 
(SAE/PMPA). Based on an estimate of HIV/HTLV co-infection of 
approximately 2% and a margin of error of approximately 0.7%, with 
alpha equal to 0.05 (95% CI), a sample size of 1741 HIV-positive 
patients was calculated. At this facility, the anti-HTLV ELISA test 
is offered to patients who begin follow-up for HIV. Thus, the study 
included HIV-positive patients who underwent ELISA tests for HTLV 
between May 1996 and December 2004. A form prepared using 
the EPIDATA program was designed for data collection (clinical, 
laboratorial, demographic variables) from patient charts.
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Abstract

Background: HIV/HTLV co-infection rates in Brazilian cities were 1.5% to 10% in São 
Paulo, 5.7% in Rio de Janeiro and 20% in Salvador. The aim of this study was to determine 
the prevalence of HIV/HTLV co-infection in patients undergoing treatment at the STD/HIV 
Specialized Healthcare Provider of the City of Porto Alegre.

Methodology: This is a prevalence study, with a sample of 1741 HIV-positive patients. 
The ELISA method using the HTLV-Murex HTLV 1 and 2 kit (Murex Biotech Ltd) was 
employed for serum antibody analysis for HTLV 1/2, in addition to the Western Blot method 
using the HTLV Blot 2.4 kit (Gene labs Diagnostics, Singapore). The SPSS program 14.0 
version was used for data analysis. Chi-square test was used to assess the categorical 
variables and p<0.05 was considered significant.

Results: The rate of HIV/HTLV co-infection was 13.1% (95% CI: 11.6 to 14.6). Of the 137 
patients tested, 62 (45.3%) were HTLV 1, 39 (28.5%) were HTLV 2, 11 (8%) were HTLV 
1 and 2, 10 (7.3%) were HTLV 1/2, 12 were indeterminate (8.8%), and 3 (2.2%) were 
negative. The most prevalent type of HTLV virus was HTLV 1 (P = 0.028).
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As to the lab methods used, initial blood draws were performed 
and the samples were stored at-20° Celsius until analysis. Serum 
HTLV 1/2 antibody detection was carried out using an ELISA 
technique, with the HTLV-Murex HTLV-1 and 2 kit (Murex Biotech 
Limited), and using Western Blot with the HTLV Blot 2.4 kit (Gene 
labs Diagnostics, Singapore). Criteria for interpretation are shown in 
(Table 1). A databank was formatted on Excel software and posteriorly 
exported to the SPSS program (14.0 versions) for data analysis. 
Categorical variables were described by absolute frequency and 
relative percentage frequency. Quantitative variables were described 
by mean and standard deviation when symmetrical and median and 
inter quartile interval when asymmetrical. Categorical variables 
were compared with the Chi squared test with Yates’ correction, 
and quantitative variables among the groups with Student’s t test 
for independent samples when symmetrical and the Mann Whitney 
test when asymmetrical. A p value of less than 0.05 was considered 
significant. The study was approved by the Ethics Committee of 
Hospital Presidents Vargas.

Table 1 Western blot interpretation criteria

Standard Band identified
HTLV-1 p19 and/or p24 +gd21 + rgp46-I
HTLV-2 p19 and/or p24 + gd21 + rgp46-II
HTLV-1 and HTLV-2 p19 and/or p24 +gd21 +rgp46-I + rgp46 –II
HTLV-1/2 - not typed p19 and/or p24 +gd21
Indeterminate Any combination of the bands do not described above
Negative Absence of bands

Results
Initially, 1741 patients who sought the STD/HIV Specialized 

Healthcare Service of the City of Porto Alegre between May 1996 
and December 2004 were tested for anti-HTLV Elisa. Of these, 255 
were reagent, revealing a 14.7% prevalence of co-infection. However, 
of these 255 individuals, only 137 were tested with Western blot. 
Considering that confirmation by Western blot was made in 89.1% 
(122/137) of the cases, the prevalence of co-infection was adjusted 
to 13.1% (95% CI: 11.6 - 14.6). In the sample studied (n=137), 91.2 
% resided in Porto Alegre and the majority white (58.4%). The male/
female ratio was 1.5:1, and the most common exposure risk factors 
were use of injectable drugs (50.4%), heterosexual relationship 
(18.2%), and homo/bisexual exposure (12%). As to the stage of HIV 
infection at screening for HTLV, 21.9% were asymptomatic and 62% 
had a diagnosis of AIDS. In the patients who used antiretroviral (73%), 
the criterion for initiating antiretroviral therapy was a CD4 count 
below 350 or the presence of an AIDS-defining disease as per CDC 97 
criteria in 60% of them. In 37% of the patients, this information was 
not available. (Table 2) shows the distribution of HTLV types found. 
HTLV-1 was most prevalent type followed by HTLV-2 (P=0.028).

Table 2 Prevalence of double HTLV/HIV infection*

Types of HTLV No. (%) n=137
HTLV-1 62 (45.3)
HTLV-2 39 (28.5)
HTLV-1 and 2 11 (8.0)
HTLV-1/2 10 (7.3)
Indeterminate 12 (8,8)
Negative 3 (2.2)
Total 137(100)

*Data are presented as number and percentage

Injectable drug use was the factor most associated with transmission 
among men, where 48 out of 52 males (98, 3%) were injectable drug 

users (p<0,001). On the other hand eighteen of 31 women (59%) 
related heterosexual exposition (p<0,001). There were no statistically 
significant differences in the assessment of an association between age 
at the time of the anti-HTLV test, ethnic group, gender, nadir of CD4T+ 
cell counts, and the types of HTLV 1 and 2 (Table 3) Of the 122 HIV/
HTLV-reagent patients, it was noted that 93 (76.2%) were reagent 
for anti-HCV. No association was found between gender, race/ethnic 
group, and triple positive serology, (p=0.075 and 0.607, respectively). 
However, an association was identified between injecting drug use 
and positive serology for HIV, HTLV, and HCV (Table 4).

Table 3 Demographic and clinical characteristics among HIV/HTLV 1 and 2 
patients*

Characteristics HTLV-1 n=62 % HTLV-2 n=39 % P
Age (years) 37.3±9.7 36.9 ± 9.4 0.83
Gender No. (%)
Male 39 (62.9) 22 (56.4) 0.66
Ethnic Group No. (%)
White 34 (55.7) 23 (59.0)

0.77Black 21 (34.4) 11 (28.2)
Brown [pardo] 6 (9.8) 5 (12.8)
Exposure Factor No. (%)
IDU 30 (66.7) 21 (80.8)

0.32
Heterosexual 15 (33.3) 5(19.2)
CD4 count cell 288 (221 to 496) 274 (225 to 305.5) 0.28

*Data are presented with number (percentage), mean ± standard deviation, or 
median (interquartile interval, percentile 25, 75).

IDU: Injectable Drug Users

Table 4 Prevalence of triple infection (HIV/HTLV/HCV) and associated 
factors*

HIV/HTLV (n=122) HIV/HCV/HTLV (n=93)
Characteristic n No (%) P
Gender
Male 74 61(82.4)

0.075
Female 48 32(66.7)
Race/Ethnic Group
White 70 56(86%)

0.607Black 35 25(71.4%)
Brown [pardo] 16 12(75.0)
Risk Factors
IDU 61 58(95.1)

< 0.001
Heterosexual 22 12(54.5)

*Data are presented as number and percentage

Discussion
At the time of the study, Porto Alegre had a population of 1,373,313 

inhabitants, and was the third city in Brazil in number of AIDS cases.12 

According to the Epidemiological Bulletin of the Health Secretariat of 
Porto Alegre published in 2003, the total number of AIDS cases was 
15,301, and the male: female ratio was 1:1.5, with the predominance 
of heterosexual exposure (60.4%), followed by the use of injectable 
drugs (16%) and homo/bisexual behavior (13%).13 HIV exposure 
characteristics in this city follow the trend for feminilization also 
described among other Brazilian states.14

The HIV/HTLV viruses are frequently co-pathogens in various 
countries. In the United States, several studies have demonstrated a 
high prevalence of co-infection, reaching 16% in New York and 8.4% 
in New Orleans.1,19 In Africa, recent studies in Guinea-Bissau point 
to a high prevalence of HIV/HTLV-1 virus co-infection (7.1%).3 In 
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the Caribbean island of Martinique, the prevalence of co-infection is 
9.4%.15 To date, few studies have evaluated the prevalence of HIV/
HTLV co-infection in the southern region of Brazil. In some urban 
areas of Brazil, indices of co-infection among individuals infected by 
HIV-1 were 1.5%-10% in São Paulo,7,8 7.4% in Belém,2 5.7% in Rio 
de Janeiro,10 and 20% in Salvador.11 In our study, a 13.1% (95% CI: 
11.5 - 14.6) prevalence rate of HIV-HTLV co-infection was obtained, 
the second higher prevalence in Brazil. In a study conducted at the 
Dermatology Service of the state of Rio Grande do Sul, 105 HIV-
positive patients with dermatological manifestations were evaluated, 
with a 12.5% HIV/HTLV-1 co-infection rate.16

HIV/HTLV-1 co-infection was the most prevalent (P=0.028) 
however there was a high frequency of HTLV-2, which is not found 
in other Brazilian states, such as Bahia and São Paulo, with a high 
prevalence of HTLV/HIV co-infections.7,8,11 In a cohort study to asses 
progression of HIV-1 infection carried out at Hospital Clementine 
Fraga Filho (state of Rio de Janeiro), 473 patients were tested for 
HTLV: 27 (5.7%) were HTLV-1, two were HTLV-2, and 1 showed 
double reactivity.10 Interesting, a recent study conducted in districts 
near the city of Salvador identified a cosmopolitan subtype of the 
HTLV-1 of African origin.17 Whereas another study conducted among 
Guarani Indians in the state of Paraná identified a high prevalence of 
HTLV-2, thus emphasizing the diversity of HTLV in Brazil.18

The co-existence of HIV/HTLV in the same areas and shared 
transmission routes facilitates simultaneous infection by these human 
retroviruses. Injectable drug users, who share needles and syringes 
paraphernalia, represent subpopulations with the higher prevalence.1 

In Japan, co-infection is also prevalent in hemophilic patients.15 
Researches carried out in some cities of world investigating the 
prevalence of HIV/HTLV co-infection among injecting drug users 
showed different rates, such as 8,4% in New Orleans/USA and 20% 
in Salvador/Brazil. Approximately 50% of the patients in our study 
were of injecting drug users. We noted that the use of injectable 
drugs was the factor most associated with transmission among men 
(p<0.001); whereas the heterosexual route of contamination was more 
common among women (p<0.001). It is important to note that sexual 
transmission of the HTLV is four times more effective from man to 
woman than vice versa, specially associated with genital ulcers from 
other sexually transmitted diseases such as syphilis and herpes.1,4,15

It hás been reported a high prevalence of co-infection by HTLV- 2 
among injectable drug users in the USA,1,19 whereas in Guinea- Bissau 
or Peru, there is a high prevalence of HTLV 1 associated with sexual 
exposure.3,15 However, we did not find any statistically significant 
differences between the exposure factor and infection among the types 
of HTLV-1 and.1 The coexistence of both HTLV-1 and 2 viruses in the 
city of Porto Alegre described for the first time raises issues related 
to gender and race/ethnic group, which are yet to be elucidated. In 
this study, there were no statistically significant differences between 
ethnic groups or gender in relation to the prevalence of HTLV 1 or 2.

Studies conducted in patients co infected with HIV/HTLV 
have shown that clinical progression may be different from that 
observed among patients with HIV-1 mono infection. Differences in 
methodology and in the populations studied may explain the great 
variation in the results obtained, from an apparently protective 
effect to acceleration of diseases progression associated to HTLV-1, 
HTLV-2, and HIV-114. In Brazil, HIV/HTLV-1 coinfection has been 
associated with a higher CD4 count despite a greater progression 
of HIV infection.5,9,10 These data demonstrate that the higher CD4 
lymphocyte count does not promote an immune protection and may 
be related to non-specific proliferation of lymphocytes induced by 
HTLV-1.

These results seem to suggest that the cut-off point in making 
clinical therapeutic decisions in HIV-1 infection may be inappropriate 
in face of HTLV co-infection, blurring the ideal moment for 
introduction of antiretroviral medication and prophylaxis against 
opportunistic infections. Issues related to the pre-treatment drop 
in CD4 count among co infected patients receiving antiretroviral 
treatment are still under evaluation in studies performed at our facility. 
76.2% (93) of the patients tested were anti HCV positive. Upon 
evaluation of the association between gender, race/ethnic group, and 
triple positive serology, no association was found. Therefore, it was 
noted that the use of injectable drugs was the factor most associated 
with the presence of positive serology for infection by viruses HIV 1, 
HTLV, and HCV.

Conversely, 54% of heterosexual patients showed evidence of 
triple infection. It has been recognized that individuals infected by 
HIV display a higher prevalence of infection by HCV than the general 
population. The higher prevalences of HIV/HCV co-infection are seen 
in studies that include injectable drug users, which is in agreement 
with our study. Conversely, infection by the HIV-1 virus has an impact 
on infection by the HCV virus, leading to an even higher Viremia 
and consequently, a higher risk for sexual transmission.20,21 This is 
consistent with data found in the present study, in which 54% of 
heterosexual patients were infected with HIV, HCV, and HTLV. In 
summary, we described here a high prevalence rate of HIV/HTLV 1 
and an unprecedented prevalence of hand HIV/HTLV-2 co-infection 
in this Brazilian location, showing the need to include anti-HTLV 
testing in the routine of tests ordered for HIV-positive patients who 
initiate medical follow-up.
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