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Purpose of review

There have been relatively few studies of HIV-related
malignancies in Brazil. Universal access to antiretroviral
drugs in Brazil has changed both the mortality and morbidity
rates of AIDS. Nevertheless, there is also extreme poverty in
both urban and rural areas and complications of prolonged
immune suppression such as mycobacterial and malignant
diseases have put a significant strain on the country's
healthcare system. This brief review outlines the existing
data regarding AIDS related malignancies in the largest
Latin American country.

Recent findings

Currently, there are almost 600 000 people infected with
HIV in Brazil and 170000 patients are receiving highly
active antiretroviral therapy. In the studies done of HIV
malignancies in Brazil, it appears that these tumors are
histologically similar to those that occur in other equatorial
countries and differ somewhat from those seen in Europe
and the US. Another unique distinction is the high
association with oncogenic herpes viruses.

Summary

The existence of federally sponsored highly active
antiretroviral therapy, clinicians and healthcare providers
experienced in the care of HIV patients and high incidence
of malignancies associated with oncogenic viruses make
Brazil an important site for clinical and basic research in
AIDS and immunodeficiency related malignancies.
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Abbreviations

ARL AIDS related lymphoma
EBV Epstein—Barr virus

HAART  highly active antiretroviral therapy
HHV human herpes virus

HPV human papillomavirus

HTLV-l  human T cell leukemia virus type |
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Introduction

Brazil has the highest number of cases of AIDS in Latin
America. From 1980 to June 2006, a total of 433 000 cases
were reported. Since the introduction of the government
mandated program to provide highly active antiretroviral
therapy (HAART) in 1996, the survival of patients has
markedly improved [1]. Although this has resulted in a
dramatic decrease in the number of cases of AIDS (versus
those predicted prior to the institution of the program)
there is still extreme poverty in both urban and rural areas
and complications of HIV related diseases such as malig-
nancies have put a significant strain on an overburdened
healthcare system. There have been a limited number of
studies of HIV related malignancies in Brazil. These
tumors appear to be histologically similar to those that
occur in other equatorial countries and differ somewhat
from those seen in Europe and the US. One distinction is
the high association of Brazilian AIDS related lymphomas
with oncogenic herpes viruses, particularly Epstein—Barr
virus (EBV) [2,3]. Other unique aspects of the HIV epi-
demic in Brazil such as the high incidence of dual infection
[HIV and human T cell leukemia virus type [ (HTLV-I)]
remain relatively understudied. We summarize here some
of the current data regarding AIDS related malignancies in
the largest Latin American country.

Non-Hodgkin lymphoma

In the limited number of studies published to date, it
appears that AIDS related lymphomas (ARLs) diagnosed
in developing countries such as Kenya and Brazil are
more highly associated with EBV [24,5]. This is not
limited to ARL. The marked association between Burkitt
type lymphomas seen in equatorial Africa and EBV has
also been reported in some regions of Brazil. Araujo ez a/.
[6] reported an 87% association with EBV among 54 cases
of Burkitt lymphomas from the northeastern state of
Bahia. Among these, the lytic protein BZLF-1 was
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detected in 8% by immunohistochemistry and nearly all
expressed a type I latency pattern. In another study,
Sandlund ¢z a/. [7] reported 98 cases of pediatric Burkitt
lymphoma from Recife, another northeastern Brazilian
city. There was a striking predominance of abdominal
presentation (versus mandibular presentation commonly
seen in Africa) and most were EBV+ (93%). In the largest
published study to date on viral co-infection in ARLs from
various regions in Brazil, 55% of cases (11 of 20) were
positive for EBV, as determined by EBV-encoded RNA
staining. As has been reported in other series the majority
of these cases were large cell or immunoblastic lymphomas
[2]. In general Burkitt lymphomas from the northeast
appear to be more tightly linked to EBV. Similarly, HIV
related lymphomas from this region are also more likely to
be associated with EBV. A recent study of 17 ARLs in
Bahia revealed that 71% were associated with EBV [3].
T'wo studies from investigators in Sdo Paulo, one a retro-
spective analysis of 78 patients with ARL and another,
a study of the significance of p-glycoprotein (MDR-1) on
clinical outcome were recently published [8°,9°]. A
previous diagnosis of an AIDS defining illness inversely
correlated with complete remission and both response and
survival were adversely affected by p-glycoprotein expres-
sion that was detected in 27 of 45 (60%) of samples from
patients without previous cytotoxic therapy.

Kaposi’s sarcoma

There have been many limited studies and case reports of
Kaposi’s sarcoma from Brazil. Most have originated from
epicenters of HIV infection in the country and the risk
groups for Kaposi’s sarcoma in Brazil reflect those found
elsewhere. As expected, these tumors are all associated
with human herpes virus (HHV) type 8 [10°]. In a large
study of 107 Kaposi’s sarcoma patients diagnosed from
1995 to 1998, the majority were men (94%) with a median
age of 37 years. In 25% of these cases, Kaposi’s sarcoma
was the AIDS defining disease [11]. The overall sero-
prevalance of HHV-8 in gay men in Brazil is similar
to a matched population in the US [12]. Several recent
reports have focused on serologic studies of HHV-8 in
various Latin American populations [13,14]. As would be
expected given the variable results of HHV-8 serology
reported elsewhere, seroprevalence rates as well as meth-
odologies have differed substantially. In an interesting
study of Brazilian Amerindians in which investigators
employed an immunofluorescence assay against HHV-8
latency associated nuclear antigen, a remarkable overall
HHV-8 seroprevalence of 53% among 781 individuals was
reported [15]. A nested PCR and sequencing study of the
K1 open reading frame revealed a variety of molecular
subtypes of HHV-8 among 33 patients studied. In a more
recent study of 982 Amerindians in which an immuno-
fluorescence assay was employed, a seroprevalence of
56.8% was detected [16]. Kaposi’s sarcoma has not been
reported in these populations although investigators have

AIDS related malignancies in Brazil Sampaio et al. 477

hypothesized that this may be due to oral rather than
sexual transmission of HHV-8 and the overall lack of
HIV infection.

Although no published data are available on the effect of
widely available HAART on the incidence of AIDS
related Kaposi’s sarcoma in Brazil, it is likely to have
had a profound effect as has been noted in the US. The
availability of both effective antiretrovirals as well as
modern chemotherapy such as liposomal anthracyclines
make Brazil an ideal site to perform clinical/translational
trials for Kaposi’s sarcoma and these will soon be under-
taken by the US National Cancer Institute sponsored
AIDS Malignancy Consortium (AMC).

Human papillomavirus-associated neoplasia
Several studies have demonstrated an increased number
of human papillomavirus (HPV) genotypes in HIV
infected women. In the largest study to date (208 HIV
infected women), a high prevalence of multiple geno-
types (78.9%) was observed. HPV-6 was the most com-
mon genotype (39.2%), followed by types 51 (31.9%), 11
(26.0%), 18 (24.0%), and 16 (22.5%) [17]. The percentage
of high-risk genotypes increased with the cytological
classification although there were no significant associ-
ations between the number of HPV genotypes detected,
cytological classification, HIV viral load, and CD4 count.
Surprisingly although there are reports of HPV associated
anogenital neoplasia in HIV infected Brazilian women
there are none in the medical literature of this disease
in men.

Co-infection with other oncogenic viruses
Co-infection with HIV and HTLV-I is an interesting
phenomenon of the AIDS epidemic and is spreading
to areas where the oncogenic retrovirus is endemic
[18-20]. Although there does not appear to be a unique
form of malignancy attributed to dual infection, there is
evidence that alteration in common markers used to
follow HIV disease, specifically CD4+4 lymphocyte
counts, may be elevated despite severe immune
deficiency [19,20]. This has been reported in patients
from regions of Brazil that have particularly high sero-
prevalence rates of HTLV-I [19]. Initial studies by our
group have indicated that this is generally a polyclonal
rather than clonal T cell expansion, presumably driven by
the HTLV-I virus. Whether dual infection hastens the
development of HIV related immunosuppression or T
cell lymphoma has not been definitively determined.
"This has substantial clinical relevance in regions where
both retroviruses are found since CD4 counts may be an
inadequate surrogate marker of immunocompetence in
these patients.

In a large retrospective study of 833 AIDS patients, 33%
were reportedly seropositive for hepatitis C virus [21].
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These patients had a higher mortality although this was
thought to be multifactorial. This study was hepatitis C in
patients in the pre-HAART era. A more recent study
demonstrated a seroprevalence of hepatitis C virus of
42% among 592 anonymously tested HIV-positive
participants [22°].

Conclusion

AIDS related malignancies are quite common in Brazil
although clearly underreported. Most of the surveillance
efforts have justifiably been devoted to the HIV epidemic
itself. This is also generally the case in other developing
countries. Although some diseases such as endemic and
HIV related Kaposi’s sarcoma have received substantial
attention in sub-Saharan Africa others such as ARLs have
not. There are efforts underway to further clinical and
basic research in AIDS related malignancies in Brazil. As
part of an initiative funded by the AMC and other US
National Institutes of Health sources, we are concentrat-
ing on identifying patients with these diseases and initi-
ating clinical trials. Through these efforts and improved
surveillance, we have recently documented a marked
increase in the number of reported cases of ARL. Studies
on the molecular biology and pathology of these tumors
utilizing newer approaches such as tissue-microarrays are
underway. Brazil, in many ways, offers a unique oppor-
tunity for clinical and basic research on these tumors. The
challenge of providing antiretroviral therapy to study
participants largely does not exist. The spectrum of
malignancies is reminiscent of both those seen in Africa
as well as developed western nations. There are also
outstanding investigators and well equipped universities
and government institutions to perform the clinical and
basic research studies necessary to fully characterize ARL
in Brazil.

Acknowledgements

This work was supported by funding from Fogarty Grant 5D43
TWO00017-18 (J.S.) and National Institutes of Health grant CA70058
(AIDS Associated Malignancies Clinical Trials Consortium) (W.H.Jr).

References and recommended reading

Papers of particular interest, published within the annual period of review, have
been highlighted as:

e  of special interest

ee of outstanding interest

Additional references related to this topic can also be found in the Current
World Literature section in this issue (p. 532).

1 Brasil. Ministerio da Saude. Programa Nacional de DST e AIDS. Boletim
Epidemiologico AIDS DST 2006. AIDS ano Il n°. 01-1% a 26 Semanas
epidemiologicas Janeiro a junho de 2006. 1 December 2006:01-44. http://
www.aids.gov.br/. [Accessed March 2007]

2 Bacchi CE, Bacchi MM, Rabenhorst SH, et al. AIDS-related lymphoma in
Brazil. Histopathology, immunophenotype, and association with Epstein—Barr
virus. Am J Clin Pathol 1996; 105:230-237.

3 Araujol, Bittencourt A, Barbosa HS, et al. EBV-associated lymphoma in Bahia,
Brazil. Braz J Infect Dis 2005; 9:444-445,

4 Mwanda WO, Whalen C, Remick SC. Burkitt's lymphoma and emerging
therapeutic strategies for EBV and AlDS-associated lymphoproliferative dis-
eases in East Africa. East Afr Med J 2005; 82:5133-S134.

5  Parkin DM, Garcia-Giannoli H, Raphael M, et al. J Non-Hodgkin lymphoma in
Uganda: a case—control study. AIDS 2000; 14:2929-2936.

6 Araujo |, Foss HD, Bittencourt A, et al. Expression of Epstein-Barr virus-gene
products in Burkitt's lymphoma in Northeast Brazil. Blood 1996; 87:5279—
5286.

7  Sandlund JT, Fonseca T, Leimig T, et al. Predominance and characteristics of
Burkitt lymphoma among children with non-Hodgkin lymphoma in northeast-
ern Brazil. Leukemia 1997; 11:743-746.

Tanaka PY, Pracchia LF, Calore EE. Non-Hodgkin’s lymphoma among pa-
e tients infected with human immunodeficiency virus: the experience of a single
center in Brazil. Int J Hematol 2006; 84:337-342.
This was one of the largest retrospective studies of HIV related lymphomas and the
response to standard treatments from a single institution in Brazil.

9 Tanaka PY, Calore EE. P-glycoprotein expression in non-Hodgkin's lympho-

e mas of human immunodeficiency virus infected patients. Pathol Res Pract
2007; 203:1-7.

This was a molecular study of multidrug resistance (p-glycoprotein) expression in

HIV related lymphomas from Sao Paulo, Brazil.

10 Ramos-da-Silva S, Elgui-de-Oliveira D, Borges L, Bacchi CE. Kaposi's sar-

e  coma-associated herpesvirus infection and Kaposi's sarcoma in Brazil. Braz J
Med Biol Res 2006; 39:573-580.

The prevalence of Kaposi's sarcoma herpes virus (KSHV) in Kaposi's sarcoma

lesions in Brazilian patients using PCR technique is demonstrated in this paper.

11 Yoshioka MC, Alchorne MM, Porro AM, Tomimori-Yamashita J. Epidemiology
of Kaposi's sarcoma in patients with acquired immunodeficiency syndrome in
Sao Paulo, Brazil. Int J Dermatol 2004; 43:643-647.

12 Zhang X, Fitzpatrick L, Campbell TB, et al. Comparison of the prevalence of
antibodies to human herpesvirus 8 (Kaposi's sarcoma-associated herpes-
virus) in Brazil and Colorado. J Infect Dis 1998; 178:1488-1491.

13 Mohanna S, Maco V, Bravo F, Gotuzzo E. Epidemiology and clinical char-
acteristics of classic Kaposi's sarcoma, seroprevalence, and variants of
human herpesvirus 8 in South America: a critical review of an old disease.
Int J Infect Dis 2005; 9:239-250; Review.

14 Ishak R, Martins RN, Machado LF, et al. The descriptive and molecular
epidemiology of HHV-8 among population groups of the Amazon region of
Brazil. Braz J Infect Dis 2005; 9:436.

15 Biggar RJ, Whitby D, Marshall V, et al. Human herpesvirus 8 in Brazilian
Amerindians: a hyperendemic population with a new subtype. J Infect Dis
2000; 181:1562-1568.

16 Cunha AM, Caterino-de-Araujo A, Costa SC, et al. Increasing seroprevalence
of human herpesvirus 8 (HHV-8) with age confirms HHV-8 endemicity in
Amazon Amerindians from Brazil. ] Gen Virol 2005; 86:2433-2437.

17 Levi JE, Kleter B, Quint WG, et al. High prevalence of human papillomavirus
(HPV) infections and high frequency of multiple HPV genotypes in human
immunodeficiency virus-infected women in Brazil. J Clin Microbiol 2002;
40:3341-3345.

18 Moreira ED Jr, Ribeiro TT, Swanson P, et al. Seroepidemiology of human T-cell
lymphotropic virus type I/ll in northeastern Brazil. J Acquir Inmune Defic Syndr
1993; 6:959-963.

19 Harrison LH, Schechter M. Coinfection with HTLV-l and HIV: increase in
HTLV-I-related outcomes but not accelerated HIV disease progression. AIDS
Patient Care STDS 1998; 12:619-623; [Review].

20 Brites C, Harrington W Jr, Pedroso C, et al. Epidemiological characteristics of
HTLV-I and Il co-infection in Brazilian subjects infected by HIV-1. Braz J Infect
Dis 1997; 1:42-47.

21 Marins JR, Barros MB, Machado H, et al. Characteristics and survival of AIDS
patients with hepatitis C: the Brazilian National Cohort of 1995-1996. AIDS
2005; 19:527-S30.

22 Pereira GA, Stefani MM, Martelli CM, et al. Human immunodeficiency virus

e type 1 and hepatitis C virus co-infection and viral subtypes at an HIV testing
center in Brazil. J Med Virol 2006; 78:719-723.

This is another article on subtyping of HCV in HIV-positive patients.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.


http://www.aids.gov.br/
http://www.aids.gov.br/

	AIDS related malignancies in™Brazil
	Introduction
	Non-Hodgkin lymphoma
	Kaposi&apos;s sarcoma
	Human papillomavirus-associated neoplasia
	Co-infection with other oncogenic viruses
	Conclusion
	Acknowledgements
	References and recommended reading


