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The paper summarizes recent findings on the epidemiology and pathogenesis of human immunodefi
ciency virus/acquired immunodeficiency syndrome (HIV/Aids), highlighting the role of co-infections with
major tropical diseases. Such co-infections have been studied in the Brazilian context since the beginning
of the Aids epidemic and are expected to be more frequent and relevant as the Aids epidemic in Brazi
proceeds towards smaller municipalities and the countryside, where tropical diseases are endemic. Unlike
opportunistic diseases that affect basically the immunocompromised host, most tropical diseases, as wel
as tuberculosis, are pathogenic on their own, and can affect subjects with mild or no immunossuppression.
In the era of highly active anti-retroviral therapies (HAART), opportunistic diseases seem to be on de-
crease in Brazil, where such medicines are fully available. Benefiting from HAART in terms of restoration
of the immune function, putative milder clinical courses are expected in the future for most co-infections,
including tropical diseases. On the other hand, from an ecological perspective, the progressive geographic
diffusion of Aids makes tropical diseases and tuberculosis a renewed challenge for Brazilian researchers
and practitioners dealing with HIV/Aids in the coming years.

Key words: human immunodeficiency virus/acquired immunodeficiency syndrome-HIV/Aids - co-infections -
Brazil

;EE II—:\;J&/IUAI\IIIOIEAE/IF%II(EREI\:(I%I\I(E’L\IDC%/OVBIAFELJ@/IC/CACIQSIS-) of the deaths in the world in 1999. Moreover, HIV
is the fifth cause of death worldwide and is now
EPIDEMIC: AN OVERVIEW believed to cause more deaths than malaria.

The HIV is one of the most important emer-  Aids has deeply affected young adults all over
gent pathogens of this century. Based on phylogehe world, with multiple adverse consequences,
netic analyses, it was estimated that HIV emergeslich as growing numbers of orphaned children and
in 1931 (range 1915-1941), becoming a worldwiddisruption of the local economy and community
public health challenge fifty years later (Korber etife, especially in developing countries, particularly
al. 2000). affected by the epidemic and other health and so-

As recently reviewed by the Joint United Na-ial problems (UNAIDS 2000). In the cities of S&o
tions Programme on HIV/Aids (UNAIDS 2000), Paulo and Rio de Janeiro, Aids has been one of the
since the description of the first cases at the earlgading causes of death in young adults, and has
beginning of 80" in USA and Europe, more thardeeply affected young women in recent years, de-
18 million deaths have been occurring due to HIVépite the undeniable improvement of clinical evo-
Aids. Thirty-four million individuals, adults and |ution due to free-access to highly active anti-
children, are estimated to be living with HIV/Aidsretroviral therapy (Lowndes et al. 2000).
worldwide. Latin America contributes with almost ~ Only in 1999, 5.4 million adults and children
4% of such cases. HIV/Aids was the cause of 4.2%ere estimated to become infected worldwide, with
15,000 new infections a day. Around 95% of these
new cases occurred in developing countries,
roughly 11% in children under 15, and 90% in
people aged 15-49, of whom almost 50% are
women and about 50% are 15-24 years old. In se-
E-mail: morgado@gene.dbbm fiocruz.br lected Afrig:an cogntries with high_ HIV_prevaIence,
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of the past decades (e.g. reduction in child mortatele of the women in the Brazilian Aids epidemic
ity in different African countries) have been strik-has important consequences in perinatal transmis-
ingly reversed (Garnett & Anderson 1993). sion, accounting for 90% of the registered cases of
AIDS IN BRAZIL phildrgr] under 13 years old in 1998/1999 (Brazil-

i ian Ministry of Health 1999).

As of November 1999, 179,541 Aids cases The first Aids cases were notified in 1982 in
have been reported to the National Coordinatioghe Southeast region (exception made to a single
of HIV/Aids of the Brazilian Ministry of Health ¢age retrospectively notified in S&o Paulo, in 1980)
(1999), and it is estimated that around 550,000 ignq, considering the latency period of HIV infec-
d|V|dua.Is are living with H|V/AIdS.In the country. tion, it is possible to infer that the virus was prob-
According to the UNAIDS, Brazil ranks among aply introduced at the beginning of the 70s, ini-
the first four countries in the world with the Iarg—tia”y becoming disseminated in the main metro-
est number of reported cases. However, considedp|itan areas of the central-south region, spread-
ing the relative incidence, its position in the worl ng to other areas at the beginning of the 80’s
falls to the 40th to 50t{Brazilian Ministry of (Szwarcwald et al. 2000). Although cases have
Health 1998). ) ) , . . been registered in all Brazilian states and in the
~ The Brazilian Aids epidemic has as a distinCgederal District, most of them are still concentrated
tive characteristic: its deep heterqgent_mty, with “_hqfn the Southern region, with 124,797 reported to
spots” deeply affected by the epidemic, especiallye Ministry of Health by November 1999, corre-
the metropolitan areas of the Southeast, and aregspnding to about 70% of the cases already re-
where the epidemic is still inl its beginning phaseported since the beginning of the epidemic.

Over the years, the epidemic has grown all over |4 aqdition to the internal migrations, leading
the country, and currently has been observed gy jnfection from one region to another, as it is
roughly half of the 5,000 Brazilian municipalities e case, for instance, of people involved in farm-
(Szwarcwald et al. 2000). _ing and mining activities, truck drivers and sea-

The evolution of the epidemic in the country issonal workers (Bastos & Barcellos 1995), the pro-
matched by a clear change in the profile of the maigyessive dissemination of HIV infection towards
types of exposure. Whereas in the eighties the mgmgajier municipalities and the countryside, over-
jority of the reported cases concerned homosexugdinning endemic areas of infectious and parasitic
bisexual individuals (around 70% in 1984-1988)gjseases (Figure), has increased the number of co-
the relative participation of this category has propfections, which may modify the natural history

gressively decreased over time, reaching 23.3% §} sych diseases, as well as HIV/Aids spread and
1998/1999. In contrary, transmissions by heterqsjinical course.

sexual intercourse, which corresponded to 3-8% in This overlapping area has both individual and
84/88, increased to almost 40% of the reported casggological dimensions. Individuals can be doubly
in 1998/99 (Brazilian Ministry of Health 1999).  jnfected by HIV and different pathogens, especially

. Due to the rapid introduction of blood screenin areas where both agents are prevalent. Due to
ing and inactivation of blood products, the transme very dynamic nature of Brazilian social geog-
mission by blood transfusion rapidly declined in thgaphy, unusual co-infections have been observed,
beginning of the Aids epidemic in Brazil. However,gch as outbreaks of malaria among HIV-infected
blood transmission among injecting drug users INnjecting drug users in non-malarigenic areas of
creased rapidly, from 3-5% in 1984/1986 to 20% 550 Paulo (Bastos et al. 1999). Renewed public
1990, and has been maintained around this valg@a|th challenges such as the combined diffusion
(20-25%) so far, keeping parenteral transmission @$ Aids and tuberculosis (TB) (Ferrazoli et al.
a core route for HIV continuous spread in Brazil. 2000), or the aforementioned malaria outbreaks
~Itis important to point out that the participa-among HIV-infected persons, have been more fre-
tion of the different exposure categories in the Aidgyent in recent years, due to the progressive inten-
epidemic varies along the regions of the countrification of communication between different re-
with net difference from the North/Northeast Progions of the country, as a consequence of the in-
file, where transmission due to injection drug Usgrease of interstate and Latin American Southern
has been negligible (exception made to Bahia), ®©gne regional commerce (free-trade zone),
South/Southeast where transmission by unprenanges in the nature and occupation of the work-
tected heterosexual intercourse and by Injectiofg force and opening of alternative economic op-
drug use have been pivotal (Szwarcwald et ahortunities far from main metropolitan areas
2000). Moreover, the sex ratio has also changg@astos et al. 1999), affected by economic reform

overtjme,with the mgle:female ratio dropping fromgnd structural unemployment and violence
24:1in 1985 to 2:1 in 1998/1999. The increasegszarcwald et al. 1999).
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Acquired immunodeficiency syndrome (Aids) diffusion and endemic areas for visceral and mucocutaneous leishmaniasis, ma-
laria and Chagas disease in Brazil. For the major endemic diseases, gray areas represent states reporting at leashgne case du
the period (Cenepi, Brazilian Ministry of Health, 1997-1999) and incidence rates above the median.
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Beyond the individual dimension, the overlap-and more rare. On the other hand, for agents with
ping of different infections also has a deep impada relevant infectivity and pathogenicity in immu-
upon herd immunity (i.e. the immunity of com-nologically non-compromised individuals, such as
munities taken as an integrated and interactivid. tuberculosisand other infectious parasites,
unity) and the global health status of communimuch has to be done, especially in hiperendemic
ties, as has been made clear in the reemergenceacéas.
tuberculosis in developed countries (Frieden et al. Tuberculosis TB is one of the most important
1993), as well as the emergence of strains that raids-associated infectious diseases worldwide,
sist usual prophylaxis and therapeutic regimensith 15.3 million people estimated to be infected
(Frieden et al. 1993, Fandinho et al. 1999). with HIV and M. tuberculosisat the end of 1997
HIV AND CO-INFECTIONS: IMPLICATIONS FOR (WHO 2000). Recurrence rates may be higher than
PATHOGENESIS in HIV-negative persons through relapse or re-in-

ction. Although patients with HIV-associated TB

. . . e
The main immunological alterations observecin ; e - i
along the evolution to Aids have been thoroughI%OStIy have typical clinical patterns, their fre

. . ; uency of atypical manifestations is increased,
described, which are characterized by the severe ' . . ; Iy !
reduction of the CD% T helper cells over time, aking diagnosis more difficult. Worsening of the

: ; - »_clinical and immunological features have also been
impairment of the T helper cell activity, Chronlcthoroughly described in the HIV-TB co-infection

immune activation, apoptosis of Cband CD8 (reviewed by Bonecini-Almeida et al. 1998). As

T cells, B cell policlonal activation and deactiva-y.<.ribed for other co-infectiorsl. tuberculosis

tion of macrophage functions, among others (Faugl : : ;

ccelerates the HIV infection and disease progres-
1996{ Cohen et al. 1997, Lane d1999t)h- Tﬂ‘fvconsgron (Pape et al. 1993, Whalen et al. 1995, 1997).
quent ImmunoSSUpression renders the POSI® ") eishmaniasis and other endemic prevalent dis-
tive individuals more susceptible to opportunlstlceases As reviewed previously by Ferreira (1996),

diseases as well as to the reactivation of endogg important to point out that some infectious dis-

enous infections. Conversely, HIV infection mlghteases endemic in Brazil do not have their epidemio-

modify the natural history of some parasitic Infec1ogical an clinical course changed in function of the

tions, facilitating parasite replication due to th& jnfaction with HIV-1, others, however, like leish-

limited immunological control. maniasis, Chagas disease, strongyloidiasis, histoplas-

Worldwide, many different infectious agents ___ . e : k
i . . mosis, and paracoccidioidomycosis have important
have affected HIV-infected patients. Some of therBhanges in its clinical-evolutive pictures. Indeed, re-

are prevalent in different contexts, even in patientg.; ~ion of Chagas disease with central nervous
with mild immunological disfunction such as the

infection with Mvcobacterium tuberculosis system and cardiac involvement have already been
' lon wi Y um - tu UI0SIS qascribed in Aids patients (Rocha et al. 1994,

(Whalen et al. 2000), others are typical 0pPONU= gy eira et o1, 1997, Silva et al 1999). Moreover
nistic agents, such as Cytomegalovirus, affectlngi : ' : : '
i

: ; X veral studies have demonstrated that HIV/Aids
basically severely immunossupressed patien tients living inLeishmaniaendemic areas are at
(Deayton et al. 2000). The latter class of infectioug;q, iy 1o develop leismaniasis and this associa-
agents have becamg less common in recent yeyls, o celerates the progression to Aids (WHO
in settings where highly active ant|—retrOV|raI1997) However, few data concerning the immuno-
therapy (HAART) has been made available and thoéenic mec’hanisms involved lirishmania
certain degree of immunological reconstitution ha |

been observed in a sizeable number of patienltg\( co-infection are available and were recently
(Deayton et al. 2000). viewed by Wolday et al. (1999). Increased viral

- load and immune activation associated with the Th2
In the Brazilian context, where HAART ha?‘gytokine pattern have also been described in HIV-

tic infectious diseases associated to HIV/Aids, ha\ﬁlgz;a g’izg]eamn:?é;_elgf%ﬂgﬂ ézgeéi?;ﬁégh Sl ?gg)ljrga;e;

been on decrease, some of the most prevalent, Sli%?) and muco-cutaneous (Machado et al. 1992)
as candidiasis, neurotoxoplasmosis &reeu- leishmaniasis have been described in Brazilian co-

mocystis carynipneumonia (for which efficient ;- o4 Aids patients, which were probably asso-

prophylaxis was made available much earlier), it o with the inability of the T cell-mediated im-
a significant extent (Guimaraes 2000). As thera: une response to control the spreableéhmania

peutic regimens become more efficient intermsq fection in immunossupred HIV-1 positive indi-

restoration of the immune system and/or PrevVeniduals (Da Cruz et al. 1992). Based on an exten-
tion of immunological dysfunction, opportunitic

diseases, in settings where the best medical pr sive review of published cases from 1986 to 1999,

fices are available. tend 1o become each day ma abelo et al. (1999) identified an increased number
: val ' Y MOSE HiV-Leishmaniaco-infections in Brazil (54) in
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the last decade, corresponding to 33.3% of visceraibn, probably due to transmission of HTLV through
27.8% of mucocutaneous, 7.4% of mucosal anghprotected sex between injecting drug users and
31.5% cutaneous leishmaniasis. Proactive survetheir non-injecting sexual partners.
lance is being suggested by the experts, to assessHIV/HTLV-I/Il co-infection can pose problems
new cases of leishmaniasis/HIV co-infection. in the field of clinical research and therapeutics, as
Malaria - The malaria/HIV co-infection has was demonstrated by former studies (Schechter et
been a significant challenge in sub-Saharan Africal. 1994). The higher CD4+ lymphocyte counts
(Bloland et al. 1995), but a rare event in Brazil sebserved in HIV/HTLV-I/ll co-infection do not
far, due to the fact the overlapping betweeprovide an immunological benefit, and may rather
malarigenic areas and the areas where HIV infeceflect HTLV-I associated nonspecific lymphocyte
tion is more prevalent is a quite recent occurrenceroliferation. Moreover, increased viral load has
although a consistent trend (Bastos & Barcelloseen described in HIV/HTLV-I/II co-infected in-
1995, Szwarcwald et al. 2000). The clinical reladividuals (Brites et al. 1998), but not in HIV/
tionship between the two infections remains conrHTLV-I co-infected ones (Harrison et al. 1997).
troversial (Chandramohan & Greenwood 1998)Thus, although evidences have been supported the
although some authors point to higher recrudesele of HTLV co-infection as a potential co-factor
cence rates oP. falciparumand a longer fever to disease progression, this point is still unclear.
clearance time among Aids patients (Same-Ekobo Prospects for the futurelhe field of HIV/Aids
& Monny-Lobe 1994), as well as reduced humorahas experienced a permanent revolution, both from
immune response to malaria (Wabwire-Mangethe perspective of the basic sciences and from the
et al. 1989) and poorer clinical prognosigoint of view of the many applications of the new
(Niyongabo et al. 1994), especially in advancedcientific findings in the prevention of new HIV
Aids cases. Moreover, higher viral load was obinfections and treatment of the already HIV-in-
served inP. falciparumiHIV-1 co-infected indi- fected patients. In recent years, great achievements
viduals when compared to those infected with HIVhave been made in the understanding of the patho-
which could be partially reduced with antimalarialgenesis of HIV infection. These achievements have
therapy (Hoffman et al. 1999). been quite immediately translated in brand new
Most authors agree on a key finding: there itherapeutic alternatives, with the consequent sig-
an enhanced effect of both infections (HIV-1 andhificant improvement in the lives of people living
P. falciparum) on perinatal transmission of malaria,with HIV and Aids. Another recent breakthrough
with increased post-neonatal mortality (Bloland etvas the development of preventive strategies once
al. 1995). This finding is of concern in the Africansystematically applied could effectively curb the
context, where the measures directed to the prspread of HIV from pregnant women to their off-
vention of the mother-to-child transmission of HIVspring.
have been erratically adopted or not adopted at all. The face of the Aids epidemic has been chang-
In Brazil, where the mother-to-child transmissioring in a fast pace, many times for better, but, un-
of HIV has been prevented with the compreherfortunately most of the times for worst. The recent
sive use of the best available clinical and laborat@xplosive epidemics in South Africa or in the re-
rial practices, the possibility of HIV and malariacently independent eastern European countries and
co-infection in pregnant women should be careparts of the former USSR are of deep concern,
fully evaluated in the areas where malaria is prevativen the paucity of preventive and therapeutic
lent and among women from these areas, to mirdgdternatives in those contexts.
mize the chance to reverse the significant gains Brazil has in this global picture an intermedi-
Brazil has obtained in this field so far. ate position. Due to its deep social heterogeneity
Retroviruses co-infection: HIV and HTLY and its huge size, the Brazilian epidemic is still
HTLV infection has been described in the most difdiffusing towards formerly spared regions and
ferent settings and groups of patients in Brazjpopulations. Some areas now experiencing a fast
(Carneiro-Proietti et al. 1998, Pombo-de-Oliveira etliffusion of HIV are areas traditionally affected
al. 1999), although there is a clear concentration bfy endemic diseases such as malaria, Chagas dis-
such infection in populations under double risk okase and the leishmaniasis. In this sense, Brazil
parenteral and sexual transmission, e.g. injectiameeds to ask for its accumulated expertise in the
drug users (IDUs) (Carvalho et al. 1996, Andradéeld of Aids and tropical diseases, and to have a
et al. 1999), and specific regions of the country, sugtrong political commitment to prevent and treat
as the state of Bahia (Gomes et al. 1999). IDUs, fauch putative new co-infections.
from being a segregated population, as ordinarily A continuous effort to improve adherence and
thought, seem to exacerbate background infectidhe maintenance of the current politics of free ac-
patterns prevailing in the so called general populaess to anti-retroviral therapies constitute essen-
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tial measures, in order to keep opportunistic dis- 27: 296-301.
eases associated to HIV-infection under sustainéebhen OJ, Kinter A, Fauci AS 1997. Host factors in the
decrease, as made evident by epidemiological and Pathogenesis of HIV diseassmunol Rev 1581-
clinical studies. 48. - . S

The simultaneous diffusion of HIV/Aids and *'gf S8 B2 88 e B e aniasie
B posesa f(_)r_mldable Challgnge for Bra!z!"a” SCI- 4 patient with AIDSMem Inst Oswaldo Crug2:
entists, physicians and public health officials, due 5gj.ggy.
to t_he need to address current problems and unsgccruz AM, Machado ES, Menezes JA, Rutowitsch
picious trends such as the low-adherence to long- MS, Coutinho SG 1992. Cellular and humoral im-
term anti-tuberculosis prophylactic and therapeu- mune responses of a patient with American cutane-
tic regimens or the emergence of resistant strains. ous leishmaniasis and AID$rans R Soc Trop Med

Hyg 86: 511-512.
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