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It was observed in the city of Salvador, State of Bahia, the highest seroprevalence of human T cell
lymphotropic virus type 1 (HTLV-I) infection in Brazil as demonstrated by national wide blood bank
surveys. In this paper, we report results of an investigation of drug use and sexual behavior associated
with HTLV-I infection among male and female injecting drug users (IDUs) in Salvador. A cross sec-
tional study was conducted in the Historical District of Salvador from 1994-1996 (Projeto Brasil-Salva-
dor) and 216 asymptomatic IDUs were selected using the snowball contact technique. Blood samples
were collected for serological assays. Sera were screened for human immunodeficiency virus (HIV-1/2)
and HTLV-I/II antibodies by ELISA and confirmed by Western blot. The overall prevalence of HTLV-I/
II was 35.2% (76/216). The seroprevalence of HTLV-I, HTLV-II and HIV-1 was for males 22%, 11.3%
and 44.1% and for females 46.2%, 10.3% and 74.4% respectively. HTLV-I was identified in 72.4% of
HTLV positive IDUs. Variables which were significantly associated with HTLV-I infection among males
included needle sharing practices, duration of injecting drug use, HIV-1 seropositivity and syphilis.
Among women, duration of injecting drug use and syphilis were strongly associated with HTLV-I infec-
tion. Multivariate analysis did not change the direction of these associations. Sexual intercourse might
play a more important role in HTLV-I infection among women than in men.
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Human T-lymphotropic viruses (HTLV-I/II)
and human immunodeficiency virus (HIV) were
identified during the years 1979-1985 (Poiesz et
al. 1980). HTLV-I and most likely HTLV-II can
be transmitted through sexual contact, blood trans-
fusion, sharing of injecting equipment, and from
mother to child primarily through breast feeding
(HTLV European Research Network 1996). Indi-
viduals infected with HTLV-I develop antibodies
to the virus and become lifelong carriers. In addi-
tion, HTLV-I is associated with multiple patholo-
gies such as adult T-cell leukemia and lymphomas,

HTLV-I associated myelopathy or tropical spastic
paraparesis, arthrits and uveites (Poiesz et al. 1981).
However, there is no clear evidence until now of
diseases associated with HTLV-II (CDC 1990,
Hesran et al. 1994).

It is well known that injecting drug use (IDU) is
an important risk factor for infection with known
human retroviruses. Approximately 80 countries
have documented HIV infection associated with the
use of drug injection and 40 other countries have
reported patterns of injecting drug behavior (Stimson
1995, Des Jarlais et al. 1996). HTLV-I/II were first
recognized among IDUs in 1984 (Tedder et al.
1984). Reported seroprevalence rates of HTLV-I/II
among this group range from as low as 0.4% to 53%
in the United States. In Europe, a recent review ar-
ticle on the epidemiology of HTLV-I reported a wide
variation across selected groups and higher rates up
to 18% among IDUs (Taylor 1996). Differences in
study design, and in the testing algorithms are pos-
sible explanations for the wide rate variation (Lee
et al. 1989, 1990, Khabbaz et al. 1990, Feigal 1991).
In the Unites States and Europe, HTLV-II represents
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the majority of HTLV infections among IDUs
(Briggs et al. 1995).

Seroprevalence studies in Latin America have
identified important geographic areas of HTLV
transmission. The reported prevalence in a study
with sample from the general population in
Venezuela was 6.8% (Merino et al. 1984). In Chile,
of 954 samples from blood donors, 7 (0.73%) were
confirmed positive for HTLV-I/II (Vasquez et al.
1991). In the Amazon region, HTLV-II has been
observed to be endemic among indigenous popu-
lation of Brazil, particularly between the Kayapo
indians with reported infection rate of 32.3% (Ishak
et al. 1995).

HTLV-I infection and its associated patholo-
gies have been described by many investigators in
Brazil (Pombo de Oliveira et al. 1990, Moreno-
Carvalho et al. 1992, Moreira et al. 1993, Gabbai
et al. 1993). A national survey with samples from
blood banks reported the highest rate of 1.35% in
Salvador, the capital of the State of Bahia, a city
located in the Northeast region (Ferreira Jr et al.
1994, Galvão-Castro et al. 1997). Furthermore,
other studies demonstrated the presence of these
infections among selected groups in Brazil (Araujo
et al. 1994, de Carvalho et al. 1996, Bellei et al.
1996). A seroprevalence study of retrovirus infec-
tion conducted in Salvador among IDUs, demon-
strated high rates of HIV-1 (49.5%), HTLV-I
(25.5%) and HTLV-II (8.8%) (Andrade et al. 1998).

In this paper, we report results of an investiga-
tion of drug use and sexual behavior associated
with HTLV-I infection among male and female
IDUs in Salvador.

MATERIALS AND METHODS

Study population - This is a cross sectional
study conducted in the colonial district of Salva-
dor, between August 1994 and September 1996.
This investigation is part of a multicenter HIV
seroprevalence and behavioral study among IDUs
in five Brazilian cities (Projeto Brasil-Salvador).

Salvador, the capital of the State of Bahia, is a
city with approximately 2.5 million inhabitants. Its
population, is roughly 80% black or racially mixed.
The colonial district known as Pelourinho, is lo-
cated in the Historical Center of Salvador, with ap-
proximately 20,000 inhabitants of whom 30% were
below 14 years old at the time of the study. The
area is now being renovated after years of archi-
tectural and social deterioration. Despite
Pelourinho being an important cultural center, es-
pecially for Afro-brazilian culture, it is also sur-
rounded by areas of marginality, prostitution, drug
use and drug traffic.

The study group was identified among individu-
als who reside or frequent the Historical District

using snowball sampling technique. The snowball
technique provides a study sample based on refer-
rals made by individuals who shared or know oth-
ers who have the characteristics to be considered
in the investigation (Biernack & Walford 1981,
Lopes et al. 1996). Therefore, drug dealers and drug
users were contacted in the streets of Pelourinho
by trained research assistants, and were invited to
act as mediators between potential participants and
investigators. The majority (70%) of the study
group were reached on the streets. Thirty percent
were brought to the Drug Abuse Center by other
IDUs to participate in the study. None of them were
in drug treatment.

Eligibility criteria for the study participation
included reported drug injection in the last six
months and age 15 years or older. The participants
were interviewed by trained research assistants who
looked for “tracks” and/or broken veins in order
to confirm the IDU status of the candidate. The
interviewer explained the objectives of the study,
clarified any doubts and asked for their signature
on the consent form. The questionnaires were
adapted from the World Health Organization
Multicity IDU Study (WHO 1993). Data on de-
mographics, sexual behavior, attitudes and drug use
practices were obtained and 10 ml of blood col-
lected for serological assays.

Laboratory methods - Sera were screened for
HIV-1/2 and HTLV-I/II antibodies by ELISA
[Abbott HIV-1/2, 3rd generation Plus EIA,
Delkenheim, Germany and HTLV-I (rp21e en-
hanced), EIA, Cambridge Biotech Corporation,
Worcester, MA, USA respectively] and confirmed
by Western blot [HIV-1 Cambridge Biotech Cor-
poration, Worcester, MA, USA and HTLV Blot 2.4
Genelabs Diagnostics (GLD), Science Park Drive,
Singapore respectively]. The GLD HTLV Blot 2.4
also discriminates the seroreactivity to HTLV-I and
HTLV-II and consequentely differentiates the type
of infection. Evidence for the presence of Tre-
ponema pallidum infection was initially evaluated
by serum reactivity to non-treponemal cardiolipin
antigen (VDRL Behring, Marburg, Germany).
VDRL positive samples were further tested by T.
pallidum indirect immunofluorescence (FTA,
Behring, Marburg, Germany).

Data analysis - Frequency distributions were
determined for each variable including mean, me-
dian and standard deviations for continuous vari-
ables. Crude odds ratios (OR) and 95% confidence
intervals (CI) that measured the association of se-
lected variables and HTLV-I infection were calcu-
lated from 2x2 tables (Fleiss 1981). Multiple lo-
gistic regression models computed adjusted esti-
mates of potential risk behavior to HTLV-I infec-



1515151515Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 94(1), Jan./Feb. 1999

tion. The statistical package (SAS 1995) was used
to perform the different steps of the analysis.

RESULTS

Eighty two percent  (177) of the study sample
were males and 18% (39) were females. They re-
ported injecting mainly cocaine. The seropreva-
lence of HTLV-I, HTLV-II and HIV-1 was for
males 22%, 11.3% and 44.1% and for females
46.2%, 10.3% and 74.4% respectively. HTLV-I
was detected in the majority (72.4%) of HTLV
positive IDUs. Further descriptive data analysis
was reported elsewhere (Dourado et al. 1998).
Briefly, the mean age at enrollment was 24.6 years
and 27.4 years for males and females respectively
and the mean age at first intravenous drug use was
16 years for both. The median duration of intrave-
nous drug use was six years for males and eight
years for females. Most of the study group were
low income IDUs with one to two years of educa-
tion and an illegal source of income such as rob-
bery and/or drug traffic.

Table I presents univariate analysis for the as-
sociation of HTLV-I infection with behavior vari-
ables, HIV infection and syphilis. For males,
HTLV-I was associated with needle sharing prac-
tices (OR, 7.94; 95% CI, 1.32-47.6), duration of

injecting drug use (OR, 3.30; 95% CI, 1.60-6.80),
no reference to vaginal sex in the last month (OR;
2.52; 95% CI, 1.23-5.18) and syphilis (OR, 5.68;
95% CI, 2.61-12.34). HTLV-I infection was highly
associated with HIV-1 infection (OR, 7.52; 95%
CI, 3.42-16.39). The OR for number of people that
shared needles with in the last week was 1.44 but
the 95% confidence intervals included the null
value. Men reporting sex with another men ever in
their lifetime (72/105) was not associated with
HTLV-I infection (data not shown). Among
women, HTLV-I was associated only with dura-
tion of injecting drug use (OR, 6.58; 95% CI, 1.58-
27.78) and syphilis (OR, 4.00; 95% CI, 1.00-
16.39). The OR for number of people that shared
needles with in the last week, vaginal sex in the
last month and HIV-1 infection was in the direc-
tion of a positive association with HTLV-I infec-
tion (OR=1.29; OR=1.56; OR=2.50 respectively),
but the 95% confidence intervals were wide and
imprecise.

A significant linear trend of HTLV-I infection
was demonstrated for increasing duration of inject-
ing drug use for both males and females (Figure).

Table II shows multiple logistic regression
model results for males and females. Regarding
women, duration of injecting drug use remained a

TABLE I

Univariate analysis for HTLV-Ia among males and females IDUsb. Projeto Brasil-Salvador, Bahia, 1994-1996

Variable Males Females

% pos. ORc 95% CId % pos. OR 95% CI

Age of 1st drug use
7-14 27.2 1.50 0.72-3.13 57.1 2.22 0.56-8.54
15-40 19.8 37.5

Needle-sharing
Yes 25.6 7.94 1.32-47.6 56.3 1.72 0.28-10.64
No 4.17 42.9

No. of people that shared
needles in the last week

1-10 24.5 1.44 0.68-3.08 57.1 1.29 0.55-2.99
None 16.9 44.4

Duration of drug injection
7+ years 33.3 3.50 1.66-7.35 65.0 8.06 1.80-35.71
0-6 years 12.5 18.8

Vaginal sex in the last month
Yes 16.5 0.40 0.19-0.81 48.4 1.56 0.31-7.81
No 33.3 37.5

HIV-1 infection
Yes 39.7 7.52 3.42-16.39 51.7 2.50 0.54-11.5
No 8.1 30.0

Syphilis
Yes 47.2 5.68 2.61-12.34 57.1 4.00 1.00-16.39
No 13.6 25.0

a: human T cell lymphotropic virus type I; b: injecting drug users; c: odds ratio; d: confidence interval.
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correlate of HTLV-I infection for women (OR,
5.95; 95% CI, 1.01-35.19). Also, the association
between vaginal sex in the last month and syphilis
with HTLV-I was positive (estimated ORs around
4.00), but not statistically significant. On the other
hand, duration of injecting drug use (OR, 2.49; 95%
CI, 1.02-6.03), HIV-1 infection (OR, 4.39; 95%
CI, 1.71-11.25) and syphilis (OR, 2.66; 95% CI,
1.05-6.79) remained statistically significantly as-
sociated with HTLV-I infection among males.
Vaginal sex in the last month had an estimated OR
below the null value, but not statistically signifi-
cant.

Age at enrollment in the study was strongly
correlated (60%) with duration of IDU. Age when
added to the logistic regression model did not ap-
preciably change the ORs between various risk
behaviors and HTLV-I and was therefore not in-
cluded.

DISCUSSION

Most studies of IDU have been carried out in
clinical settings where gen-eralizability of results
to other groups is of limited ability. In order to im-
prove the representativeness of our study, we used
the snowball sampling technique, a method exten-
sively used in studies of hidden populations.

High levels of HTLV-I, and HIV-1 infection
among males and females IDUs was found in Sal-
vador. In the United States (US), Khabbaz et al.
(1990), documented seroprevalence of HTLV-I/II
among IDUs in eight US cities ranging from 0.4%
to 17%. Lee et al. (1989), reported sero-prevalence
from 8.3% in Brooklyn, New York, to 24.3% in
New Orleans. Furthermore, in the US, HTLV-II
represents the majority of HTLV infections among

TABLE II

Logistic regression analysis for the association of HTLV-1a infection  with selected variables among males
and females IDUsb. Projeto Brasil-Salvador, Bahia, 1994-1996

Variable Males Females

ORc 95% CId OR 95% CI

Duration of drug injection 0-6 years 1.00 1.00
7+ years 2.49 1.02-6.03 5.95 1.01-35.19

HIV-1 infection No 1.00 1.00
Yes 4.39 1.71-11.26 1.64 0.23-11.49

Vaginal sex in the last month None 1.00 1.00
Yes 0.64 0.26-1.54 4.00 0.41-39.46

Syphilis No 1.00 1.00
Yes 2.66 1.05-6.79 4.13 0.69-24.73

a: human T cell lymphotropic virus type I;  b: injecting drug users; c: odds ratio; d: confidence interval.

Seroprevalence of HTLV-I infection among males and females
injecting drug users, by duration of injecting of drug use. Projeto
Brasil-Salvador, Bahia, 1994-1996.
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this group whereas our data demonstrated a preva-
lence of HTLV-I higher than HTLV-II suggesting
an endemicity of HTLV-1 in this area of Brazil
(Dourado et al. 1998).

Incidence data have shown that in addition to
injecting drug use activities, sexual behavior also
plays a role in increasing the risk for HIV-1 infec-
tion. Futhermore, women may have a higher risk of
acquiring HIV by means of sexual behavior than
men (Nicolosi et al. 1992). These observed features
of HIV-1 transmission are probably similar for ac-
quiring HTLV-I infection among males and females.
It has been hypothesized that HTLV is transmitted
more efficiently from males to females during sexual
intercouse which would in part explain the observed
excess of prevalence among women relative to men.
In Japan, a study on HTLV infection among couples,
estimated a transmission efficiency of 60.8% from
males to females compared to 0.3% from females
to males (Kajiyama et al. 1986).

In our study, it is possible that sexual intercourse
in addition to drug use activities is playing a more
important role in HTLV-I infection among women
than in men. Evidence to support this hypothesis
are the observations that the seroprevalence of
HTLV-I infection was two times higher for women
than for men; women had higher rates of syphilis
(almost three times) than men and vaginal sex in
the previous month was reported more frequently
by women. The association of vaginal sex with
HTLV-I infection did not reach statistical signifi-
cant levels but the estimated OR was in the direc-
tion of a positive association. Among males the
OR was in the other direction but also not statisti-
cally significant.

Other studies with greater sample sizes are
needed to investigate further the role of sexual be-
havior as a risk factor to HTLV-I infection among
male and female IDUs.
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