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Is human immunodeficiency virus/acquired immunodeficiency
syndrome  decreasing among Brazilian injection drug users?

Recent findings and how to interpret them
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We briefly review findings from Brazilian settings where the human immunodeficiency virus/acquired immunode-
ficiency syndrome (HIV/AIDS) epidemic among injection drug users (IDUs) seems to be decreasing, highlighting
recent findings from Rio de Janeiro and discussing methodological alternatives. Former analyses using serologic
testing algorithm for recent HIV seroconversion have shown that HIV incidence has been low in IDUs recruited by
two different surveys carried out in Rio, where low injection frequencies and infection rates have been found among
new injectors. The proportion of AIDS cases among IDUs in Rio has been fairly modest, compared to São Paulo and
especially to the southernmost states.

Notwithstanding, the interpretation of findings from serial surveys constitutes a challenge, magnified in the
assessment of HIV spread among IDUs due to the dynamic nature of the drug scenes and limitations of sampling
strategies targeting hard-to-reach populations. Assessment of epidemic trends may profit from the triangulation of
data, but cannot avert biases associated with sampling errors. Efforts should be made to triangulate data from
different sources, besides exploring specific studies from different perspectives. In an attempt to further assess the
observed trends, we carried out original analyses using data from Brazilian AIDS databank.
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Injection drug users (IDUs) have had a key role in the
spread of human immunodeficiency virus (HIV) and other
blood-borne infections worldwide (UNAIDS 2003). Double
exposed to parenterally and sexually-transmitted patho-
gens due to non-hygienic injection practices and to risky
sex behaviors, IDUs have faced a serious burden of dif-
ferent infections, frequently associated with other haz-
ards (e.g. overdose and embolism), and premature deaths
(Contoreggi et al. 1998). The strongly interactive nature
of their social networks, the high background infection
rates of such networks and their frequent overlapping
with other risk networks of marginalized and hard-to-reach
populations, such as people involved in drug traffic and
impoverished commercial sex workers (Kottiri et al. 2002,
Friedman et al. 2003), have made IDUs a key element of
rapidly spreading and extensive epidemics (Rhodes et al.
1999,  2003).

More than two decades after the emergence of the
acquired immunodeficiency syndrome (AIDS) epidemic,
prevention of IDUs-driven HIV/AIDS epidemics has been
a chronicle of both failures and major achievements.
Among the former ones, one should mention the unabated
spread of HIV in Russia and the former USSR Republics
(Rhodes et al. 1999, 2002, 2003). Among the successful
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interventions, averted epidemics (Des Jarlais et al. 1995)
and the recent reversion of huge AIDS epidemics, due to
saturation and concerted prevention efforts, such as ob-
served in the New York epidemic (Des Jarlais et al. 2000),
should be highlighted.

With a unique drug scene, where the injection of heroin
and opiates has been negligible and cocaine has been
extensively snorted, smoked and, in a lesser extent, in-
jected (Dunn & Laranjeira 1999), Brazil is nowadays the
developing country with the most comprehensive net-
work of facilities aiming to prevent drug-related harm
(Mesquita et al. 2003). On the other hand, studies target-
ing IDUs are still scarce in Brazil and evaluation of ongo-
ing programs and projects aiming to reduce drug-related
harm even rarer.

The present paper briefly reviews findings from Bra-
zilian settings where the HIV/AIDS epidemic seems to be
declining, highlighting recent findings from Rio de Janeiro,
and discusses methodological challenges and recent de-
velopments.

Assessing drug injecting scenes: challenges and alter-
natives

HIV seroincidence studies have never been carried
out in the drug injecting population in Brazil. With the
sole exception of some applications of mathematical mod-
eling (Massad et al. 1994), analyses of the epidemic trends
in Brazilian IDUs have been entirely dependent on serial
cross-sectional surveys (Mesquita et al. 2001) and data
from major Brazilian databanks, such as the Brazilian Min-
istry of Health National AIDS Notification System
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(SINAN-AIDS) (Szwarcwald et al. 1998).
The interpretation of serial HIV seroprevalence stud-

ies constitutes a major challenge of contemporary epide-
miology (Ades 1995). The difficulties are magnified due
to the dynamic nature of the drug scenes and the impact
of drug availability and composition on drug-using hab-
its (Ciccarone & Bourgois 2003) and the limitations of
sampling strategies to assess hard-to-reach populations,
with stigmatized and criminalized habits such as the habit
of consuming, particularly injecting, illicit drugs (see
Heckatorn 1997, for a discussion of different sampling
methods).

One of the contemporary strategies to (partially) cir-
cumvent the abovementioned complexities and method-
ological limitations is to integrate information from differ-
ent sources, obtained by different methods, profiting from
biological, epidemiologic, and sociobehavioral data, us-
ing either quantitative and qualitative methods (Normand
et al. 2003).

Using data from Brazilian studies, peer-reviewed pa-
pers and abstracts, we integrate biological findings from
serological analyses of HIV and viral hepatitis, HIV inci-
dence estimation through the use of STAHRS (serologic
testing algorithm for recent HIV seroconversion; Janssen
et al. 1998), and behavioral and epidemiologic data from
recent surveys carried out in 1994-6 (Telles et al. 1997,
Guimarães et al. 2001) and 1999-2001 (Teixeira et al. 2004,
Hacker et al. 2005). Both surveys recruited patients from
the Rio de Janeiro drug scene, using a targeted sampling
strategy (Watters & Biernacki 1989).

In an attempt to further triangulate data from different
sources, we carried out original analyses on AIDS cases,
using data from SINAN-AIDS. Data were compiled using
SAS v8.2, creating a data archive for all Brazilian states,
1984-2000. Data for 2001/2002 were excluded due to re-
porting delays (Barbosa & Struchiner 2002). Findings re-
ported here refer to data, registered by place of residence,
for individuals aged 15-54. We calculated the proportion

of AIDS cases classified as belonging to “injection drug
users” exposure category to the total number of AIDS
cases for three Brazilian states (São Paulo, Rio de Janeiro,
and Santa Catarina). The definition of “injection drug
user” follows the hierarchical classification proposed by
UNAIDS, where IDUs, even included in additional expo-
sure categories, are classified under the broad category
“injection drug users”.
Recent findings from Brazilian studies

In three different Brazilian cities (Rio de Janeiro, Sal-
vador, and Santos), with mature epidemics (Carvalho et
al. 1996, Telles et al. 1997, Andrade et al. 1998, Guimarães
et al. 2001, Mesquita et al. 2001) and well-established pre-
ventive programs (Telles 1999, Andrade et al. 2001,
Mesquita et al. 2003), declining HIV/AIDS epidemics have
been reported in the population of injection drug users.

A key question, given the considerable complexity of
local drug scenes and respective patterns of HIV spread,
is the extent observed declines represent actual declines.

Fig. 1 depicts a simplified representation of what may
take place in a hypothetical drug injecting scene, assessed
by two cross-sectional surveys, A and B. What in fact is
being contrasted? Considering samples representative of
the universe of IDUs from each setting (an overoptimistic
assumption, as discussed later), when prevalences for HIV
for those interviewees recruited in A and B are compared
is a mix of: (a) the “stable” fraction surveyed by each
assessment round (i.e. prevalent cases assessed by the
two surveys - A1 and B1); and (b) the variable fraction of
people leaving (gray rectangles in the left side of the pic-
ture) and entering (gray rectangles on the right) the set-
ting.

Besides the usual difficulties of interpreting serial
seroprevalence studies (Ades 1995), two drawbacks are
specific of any hypothetical drug scene. First of all, people
can drop the scene not only due to the fact they recover,
move out or die as in the basic SEIR multi-compartment

Fig 1: diagram illustrating serial assessment of the drug injecting scene
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models (Anderson & May 1992), but due to the fact they
stop injecting drugs (moving toward abstinence or the
exclusive use of drugs by other routes).

In a recent paper, Caiaffa et al. (2003a) explore the con-
trasting HIV dynamics in two southern Brazilian cities:
Itajaí (Santa Catarina) and Porto Alegre (Rio Grande do
Sul). Age-structure modifications as well as major changes
in the duration of injection use suggest differential turn-
overs of the IDUs recruited in those settings.

Whereas a deep understanding of the “transition in
the routes of drug use” (Strang et al. 1992) can be only
explored by longitudinal studies, analyses from surveys
from both Salvador, BA (Andrade et al. 2001) and Santos,
SP (Mesquita et al. 2001), attribute part of the observed
decline of HIV infection rates among local IDUs to major
changes of the respective drug scenes and drug-consum-
ing habits along the years. In both settings, the very habit
of injecting cocaine seemed to have been supplanted by
crack cocaine smoking, either alone (i.e. consumers are
no longer injection drug users, and so have left the pool
of injection drug users) or establishing a new blend of
drug consuming routes (most of the times with a substan-
tial decline of injection frequencies).

The second limitation of any study carried out in the
so-called “hidden populations” – sampling bias – will be
addressed below.

Considering the abovementioned limitations, the re-
search team from Rio de Janeiro has tried to enrich inter-
pretation of trends through the use of combined data for
HIV and viral hepatitis, assessing hepatitis B incidence
(using HBsAg as a proxi for acute hepatitis) and estimat-
ing HIV incidence through the use of STAHRS.

As depicted in Fig. 2, both hepatitis B and C sero-
prevalences, especially the latter, declined substantially
from the first (1994-1996) to the second serosurvey (1999-
2001), in parallel with the observed decline of HIV preva-
lence, from 25.0% (Telles et al. 1997, Guimarães et al. 2001)
to 7.9% (Teixeira et al. 2004, Hacker et al. 2005). “Acute”
HBV infection rates have been low, further declining from
the first to the second study.

Consistently, former analyses using STAHRS have
shown that incidence has been quite low in injection drug
users assessed by both surveys carried out in Rio de
Janeiro, with person-years HIV seroincidence estimated

as 0-1 seroincident case/100 persons-year (Guimarães et
al. 2001, Teixeira et al. 2004).

Additional analyses have addressed the behaviors and
infection rates of new injectors (depicted in Fig. 1 as a
rectangle on the right side). New injectors represent the
main source of susceptibles in a context where mortality
rates are quite high, both due to HIV and other infections,
as well as to a myriad of other causes, such as violence
and overdoses (Galai et al. 2003).

Findings from a paper addressing behaviors and in-
fection rates of new injectors from Rio de Janeiro, recruited
by the most recent survey (1999-2001) (Hacker et al. 2005)
have shown that new injectors (defined as those indi-
viduals injecting for less than 6 years) have much lower
injection frequencies and much lower infection rates for
HIV, HBV and HCV, than long-term injectors.

Low prevalence for HCV is especially relevant since
HCV infection is a good proxi of parenteral exposure
(Burattini et al. 2000) and tends to occur very early (a few
months) in the drug injecting career (Garfein et al. 1996). A
recent presentation by Lopes et al. (2004) has documented
high prevalence rates of HCV (approximately 40%) among
Brazilian “new injectors” (defined by the authors as “new
initiators”, comprising those injecting for less than 3
years) in settings where the spread of HIV and other blood-
borne and sexually transmitted infections has been far
from being curbed in recent years (e.g. cities located in
Brazilian southernmost states, Santa Catarina and Rio
Grande do Sul).

Further corroborating our findings, we found that un-
protected sexual intercourse of male injectors with other
men was the sole independent predictor of HIV infection
among new injectors. On the other hand, among long-
term injectors variables associated with shared injection
were found to be the key risk factors for HIV infection
(Hacker et al. 2005).

Unlike Porto Alegre (RS) (Caiaffa et al. 2003b), no study
aiming to estimate the number of injection drug users has
been carried out in Rio de Janeiro so far. Our own strenu-
ous, 2 years-long, efforts to recruit in the last survey 609
injectors, exploring the most different settings with a team
of community outreach workers, as well as former studies
carried out in Rio de Janeiro drug treatment centers (Bastos
et al. 2000), suggest that the population of IDUs from Rio
de Janeiro is relatively small and pales in comparison with
the large population of IDUs from Brazil’s southernmost
states (Bastos et al. 2002).

Reported AIDS cases, especially in the Brazilian con-
text of universal access to anti-retroviral therapy (where
case report should be a precondition of enrollment in life-
saving treatment at no cost at the point of delivery), rep-
resent essential information to the long-term assessment
of epidemic trends, if one takes into account the long
incubation period and reporting delays (Barbosa &
Struchiner 2002).

The scope of the epidemic among IDUs from different
Brazilian settings vis-à-vis the scope of the epidemic
among other vulnerable populations was assessed
through the calculation of the proportion of AIDS cases
reported in IDUs to the total number of AIDS cases in
three Brazilian states. Exploratory analyses have shown

Sources: Oliveira et al. 1999, Alberti et al. 20001

Fig 2: hepatitis B virus “incidence” (HBsAg) and prevalence (any
seromarker) and hepatitis C virus (HCV) prevalence among injec-
tion drug users recruited by two cross-sectional studies. Rio de Janeiro,
1994-1996; 1999-2001.
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there are no relevant differences between these Brazilian
states respecting other at-risk populations, such as gay
men and women who acquired HIV infection through un-
protected heterosexual intercourse (data not shown).

As depicted in Fig. 3, the proportion of cases among
IDUs in Rio de Janeiro (compared to all AIDS cases re-
ported in each setting) has been fairly modest, compared
to São Paulo and especially to the southernmost states,
e.g. some municipalities from Santa Catarina, where AIDS
cases reported among IDUs roughly corresponded to 50%
of all AIDS cases reported in 1994 (Caiaffa et al. 2003b).
After 1997, the proportion of AIDS cases in IDUs from
Rio de Janeiro has been further declining, corresponding
to less than 4% of all AIDS cases in recent years.

3. To comprehensively map the local drug scene, si-
multaneously recruiting from multiple (overlapping)
sources, using log-linear models to explore data-depen-
dence structure (Frischer et al. 1993).

Although much has to be done in Rio de Janeiro, the
analyses developed so far represent an undeniable ad-
vance toward a better understanding of the local dynam-
ics of HIV and other blood-borne infections in the popu-
lation of injection drug users.

Even considering the abovementioned limitations, we
will dare to advance here some hypotheses to explain the
observed decline.

First of all, we should consider that a relative small
population deeply affected by deadly infections for de-
cades is likely to saturate, so continuous increase or (ap-
parent) stabilization with persistent high infection rates
are unlikely to occur. The underlying dynamics of a sus-
tained high-prevalence high-incidence epidemic must in-
clude a permanent inflow of a large contingent of new
injectors entering the drug scene at each moment. But the
mere entrance in the drug scene does not translate into
effective risk if the background prevalence is declining
and the new injectors are rarely exposed to pathogens
transmitted by non-hygienic injections practices, i.e. if
new injectors minimize their injection frequencies or en-
gage mostly in safer injection practices (never sharing
and/or cleaning efficiently their injection equipment).

Different scenarios have been observed in settings
with averted and declining HIV epidemics, worldwide.

In San Francisco, US, considerable overlapping of dif-
ferent vulnerable populations has been reported, high-
lighting the fundamental role of unprotected sex in new
injectors who have changed in a considerable extent their
injecting behaviors toward safer practices (Blutenthal et
al. 2001). A similar overlapping may be taking place among
new injectors from Rio de Janeiro.

In Australian cities, HIV (but not HCV) low incidence
and prevalence have been maintained by a combination
of diminishing (but not absent) risky injection practices
and unsafe sex. In Australia, HIV prevention has been
considered a paradigm of efficient, coordinated and timely
intervention, characterizing one of the contexts where the
epidemic among IDUs was “prevented” (Des Jarlais et al.
1995). However, even such a paradigmatic set of interven-
tions still requires further improvement to effectively curb
HCV spread, due to the higher background prevalence of
HCV (in mature epidemics) and putative greater transmis-
sion efficacy of HCV vis-à-vis HIV (Dore et al. 2003).

As suggested by Australian data (Dore et al. 2003),
HCV prevalence is unlikely to stabilize at/decline to levels
as low as those observed in Rio de Janeiro without be-
havioral change toward safer injection practices. Besides
saturation, behavioral change should be considered in
Rio de Janeiro, either due to spontaneous behavior
change, prevention or a synergy of these factors. Inter-
national literature has convincingly shown that injection
drug users may benefit from different preventive strate-
gies (Bastos & Strathdee 2000) and many times exhibit
altruistic behavior and muster their forces toward safer
behaviors and less disorganized lifestyles (Des Jarlais et
al. 2004). We may be observing in Rio de Janeiro a favor-

Fig. 3: number of acquired immunodeficiency syndrome (AIDS)
cases (ages 15 to 54 years) registered in “injection drug users” to
the total number of AIDS cases in Rio de Janeiro (RJ), São Paulo
(SP), and Santa Catarina (SC), Brazil, 1984-2000.

DISCUSSION

Although assessment of epidemic trends may profit
from the triangulation of data from different sources, such
triangulation cannot avert the biases associated with sys-
tematic sampling errors. All efforts should be made to tri-
angulate data from different sources, besides exploring
specific studies from different perspectives.

The main alternatives to address such limitations are
as follows:

1. Efforts to improve the methodological soundness
of the sampling strategy, either refining targeted sampling
methods, such as the respondent-driven method proposed
by Heckathorn (1997), or, alternatively, using a two-step
random sampling strategy, departing from a comprehen-
sive sample, such as those from large household surveys.
A comprehensive household survey was recently imple-
mented in Brazil (Galduróz et al. 2000). Whereas very use-
ful for other purposes, the overall prevalence of drug in-
jection was found to be extremely low in this survey, pre-
cluding further analyses of this specific population
(Galduróz et al. 2000);

2. To triangulate data from a given survey with a sec-
ond, parallel, independent survey, or with an indepen-
dent qualitative study. The latter alternative has been pi-
loted in Brazil by Mesquita and coworkers (2000);
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able interaction of behavioral changes toward safer be-
haviors, much probably fostered by mass media preven-
tive campaigns and word of mouth diffusion of safer hab-
its and directly supported by preventive programs.

Auspicious findings from Rio de Janeiro, yet to be
corroborated, should not be viewed with complacency,
either from the methodological or practical point of view
of programs aiming to reduce drug-related harm and to
treat drug use. Recent methodological developments
should be attempted in our setting and a genuine culture
of program evaluation should be stimulated by all means
in the Brazilian context.
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