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Human T-cell Iymphotropic Virus Type I (HTLV-I) is the etiologic factor for adult T-cell leukemia/lymphoma (ATL). HTLV-I infection can
also lead to other diseases, such as HTLV-I-associated myelopathy/tropical spastic paraparesis (HAMITSP), uveitis, arthropathy and
infectious dermatitis. Studies of the infectious mode of transmission of HTLV-I and risk factors for HTLV-I-related diseases have been
conducted in several countries, and differences in the prevalence, age patterns, ethnic groups and clinical presentation of the related
diseases have been described worldwide. Based on the geographical characteristics of Brazil and data from the literature, we have
summarized the distribution of seroprevalence in blood donors in different states around the country, as well as the incidence of ATL
in regards to the endemic foci. ATL in Brazil has the same characteristics as those described elsewhere, but is reported more
frequently at a younger age. In order to better evaluate ATL in Brazil, a registry has been established at the several hematologic
centers under the sponsorship of the Instituto Nacional de Cancer and the Brazilian Society of Hematology and Hemotherapy, for the
purpose of recording all cases originally diagnosed in Brazil.

UNITERMS: Adult T-cell leukemia/lymphoma. HTLV-I infection.

INTRODUCTION

The infection and related diseases caused by human
T-Iymphotropic Virus Type IIII (HTLV-1) are
reported worldwide, with endemicfoci in southern

Japan, Jamaica and other Caribbean islands, and in parts
of Africa where 10 to 20 percent of the population has
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been shown to have antibodies to the virus.I-3 Studies of
the infectious mode of transmission of HTLV-1 and the
risk factors for HTLV -I related diseases have been
conducted in several countries.4•5

Since the discovery of HLTV -I in 1980, and the
increasing information about its geographical
distribution in different parts of the world some
serosurveys of HLTV-1 have been reported in Brazil in
which the endemicity of the infection has been inferred
by the presence ofHTLV-1 associated diseases.(i-X Early
findings, and the great deal of attention that have been
focused on retroviruses have led to an attempt to clarify
the epidemiological situation of the HTLV infection and
related diseases in Brazil. Mandatory screening for
HTLV antibodies in blood banks was initiated in
November 1993.
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During the Second and Third International
Symposiums on HTLV in Brazil, which took place in Rio
de Janeiro (1992) and Recife (1993), several sessions were
devoted to seroprevalence in blood donors, with
discussions about the rate of seropositivity in different
states of the country, but very few reports of ATL were
presentedlJ (and Pombo de Oliveira, unpublished
observation).

The mai n objecti ve of this report is to describe
HTLV infection in Brazil, bringing together new
information on HTLV-I and adult T-cell leukemia/
lymphoma (ATL), as well as speculating on the
retrovirus origin based on the geographical distribution
of different ethnic groups, social behaviour and
migration within the country.

UNDERSTANDING BRAZIL'S GEOGRAPHIC
AND SOCIAL CHARACTERISTICS

The geographic peculiarity of HTLV-I1II carriers
in Japan, the United States and in tropical countries
such as Jamaica and Colombia, has been considered to
be a specific mode ofHTLV-I transmission among these
ethnic groupS.IO-13Even in a highly endemic area, the
prevalence of infection and associated diseases are
variable from one particular region to another, and
genetic factors might have a possible relationship to
immunoresponse to HTLV-I infection. A HLA
haplotype linked to the immune responsiveness to
HTLV-I infection in association with ATL and HAM/
TSP has been described.14

To understand the factors that may regulate the
transmission of the virus throughout Brazil, it is
important to be familiar with the country's historical
an d geograph ica I ch aracteri sti cs. The B razi Ii an
population, the largest in South America, with 150
million inhabitants concentrated along the Eastern
Seaboard, is characterized by its rapid growth, diverse
origin and geographic mobility. There has been
substantial migration from rural areas to the coastal
cities, and a rapid growth in urban populations.

The settlement of what is now Brazil began many
thousands of years ago with the arrival of the first tribes
of Paleo-American Indians, migrants from North
America who were probably of Asia origin. Occupying
the best lands of the Amazon and Paraguay river systems
and most of the coastal plains, they made up the more
than 2 million native inhabitants when the Europeans

arrived. Perhaps one-third of all Brazilians have some
Indian ancestry, a fact particularly apparent among the
people living in the mid-west, north and the northeastern
regions.

As part of colonial policy, between the 16th and
the 19th centuries the slave trade brought 3 to 4 million
Africans to Brazil. The principal groups came from West
Africa and Angola, and were dispersed all over the
country in order to provide the labor required on sugar
cane plantations in the Northeast, and in the mining of
gold and precious stones in the Southeast.

European elements constitute a majority of the
Brazilian population, a result of the influx of the
Portuguese to all regions. The most numerous of the
non-Portuguese European imm igrants were Ital ians
who settled in large numbers in Sao Paulo, Rio Grande
do Sui and Espirito Santo. The less numerous
immigrants were those from Spain and Middle Eastern
countries such as Syria and Lebanon, as well as Jews
(Ashkenazi) born in Western and Eastern European
countries.

The Japanese immigrations after the World Wars I
and II added further diversity to the ethnic mix. In contrast
to the Mediterranean peoples,' it took three generations
for the Japanese community to become assimilated.
Besides the wider cultural gap that separated them from
the general population, they were for many years
physically isolated in rural areas of Sao Paulo, Parana
and Mato Grosso.

Today, the darker-skinned members of the
population tend to be at the lower end of the economic
hierarchy. This situation is said to be due to the
perpetuation of generations of blacks in regions that
offer fewer economic and social opportunities. Blacks
are more numerous in the states of Bahia, Rio de Janeiro,
Pernambuco, Maranhao and Minas Gerais.

AN UPDATE OF HTLV EPIDEMIOLOGICAL
STUDIES IN BRAZIL

The first study of HTLV-I infection in Brazil was
conducted by Kitagawa et a!., who reported on the
prevalence of antibodies to HTLV-I in Japanese
immigrants from Okinawa living in Campo Grande,
Mato Grosso. Serum samples from 46 Japanese
immigrants (Isei) and 50 offsprings (Nisei), and 51
Japanese immigrants (not from Okinawa) living in Sao
Paulo, were analyzed for HTLV -I antibodies. This study
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Proietti et al. 1994

Moreira et al. 1993

Maloney et al. 1992

Lal et al. 1992

Franca et al. 1990

Nagauchi et al. 1990

Costa et al. 1991

Oliveira et al. 1990

Kitagawa et al. 1986

Cortes et al. 1989

Lee et al. 1989

Serpa et al. 1989

Source

Table 1
Profile of HTLV-I/II studies performed in Brazil

revealed that ten of 96 (l 0%) Isei and Nisei from
Okinawa were HTLV -I positive, while all of the 51
immigrants from other parts of Japan were
seronegati ve.'s

Later, in 1987, the incidence of HTLV-I was
evaluated among 116 Guajajara Indians in Maranhao,
and 44 patients with hematological disease in Rio de
Janeiro. All these samples were seronegative, leading
to the incorrect conclusion that HTLV-I infection was
not endemic in Brazil.'6 Then, a study performed in
groups at risk for Acquired Immunodeficiency
Syndrome (AIDS) from Rio de Janeiro, Minas Gerais
and Sao Paulo, showed that the prevalence of HTLV-I
antibodies ranged from 1 to 13 percent among blood
donors, homosexual men, prostitutes, and hemophiliacs
and their wives.6

Since the begining of 1990,
several studies have been conducted
regarding the occurence of HTLV-I
infecti on among both urban and
isolated populations in Brazil. Indian
communities living in the Amazon
region were found to be positive for
HTLV -I and II, as well as were
individuals treated for malaria at
clinics in the state of Para, and
hospitalized patients in Bahia. The
prevalency rate in these groups range
from 1.8 to 31.4 percent,IJ.17-22 as
summarized in Table I.

Recently, MALONEY et al.
tested plasma and cell pellets from
Kayapo and Krano Indians of all
ages using a polymerase chain
reaction, revealing overall HTLV-II
prevalency rates of 33.3 and 12.2
percent, respectively, with
increasing prevalence amongst the
older and female participants. The
Indians of these tribes had had little
contact with outside groups, and so
this data helped to postulate that
HTLV -II could be an ancient, New
World human virus.23

These studies lead the National
Health Service to establish guidelines
for serological tests to screen HTLV-
lIII antibodies in blood donors.

~~~~~~~~~~~~~~~~~~~~F_e_IT_e_ir_a_J_r_.e_t_a_I_. 1_9_9~4Routine screening of blood donors
has been performed in all blood
centers in Brazil since November

1993, and the preliminary results demonstrate the
presence of HTLV -lIII with prevalence ranging from
0.17 to 1.8 percent. These varying percentages may be
a reflection of differences in sample sizes and
methodology, as well as in the socio-economic status
and ethnicity of the populations, according to the reports
of the Third International Symposium on HTLV in
Brazil, held in Recife in September 1994 (Table 2).

Curiously, MINIZ et al. studied 172 individuals
over IS-years old from an isolated African community
in Espirito Santo (Southeast), and found two females
aged 50 and 80, seropositive (WB) to HTLV-I, for a
prevalence of 1.1 percent. Further, Veronesi et aI.
carried out a new seroprevalence survey of Japanese
immigrants from Okinawa, living in the northeast
region of Sao Paulo, and found a rate of 13 percent

Characteristics Number HTLV-I
of group studied of cases (+) (%)

Japanese immigrants 141 10 7.00
from Okinawa and 96 10 10.00
other areas of Japan 51 0 0.00

Blood donors, RJ 2,138 9 0.42

Patients at high 548 20 3.60
risk for retroviroses
from RJ, SP, MG

Patients with 215 8 3.70
malignant diseases, RJ

Indians and 137 43 31.30
cancer patients 43 10 23.20
from Belem, PA 280 53 18.90

Patients from SP with 150 46 30.60
neurological disorders

Patients with ATL, RJ 14 11 79.00

Healthy individuals 593 3 0.50
from Ceara

Patients with a 186 2 1.00
malaria risk, PA

Indians from 13 tribes, 624 109 17.00
AM, PA, MT

Healthy individuals 327 6 1.80
and patients, BA 337 62 18.40

Blood donors, MG 2,100 10 0.50

Blood donors, SP 17,063 30 0.17
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Table 2
Seroprevalence studies of HTLC-I/II in blood banks.

Blood Bank Year Number of HTLV-I/II (%) Source
samples ELiSAlWB

HEMO-AM 1994 1,200 0.08 Health Ministry

HEMO-PA 1990 809 4 0.49 Dr. Saraiva

HEMO-RJ 1993 15,318 66 0.43 Dr. Reis

HEMO-SP 1993 46,183 217 0.47 Dr. Alquezar

Santa Casa-SP 1993 10,535 89 0.84 Dr. Gomes

HEMO-CE 1993 10,535 89 0.84 Dr. Gomes

HEMO-PR 1994 29,903 39 0.13 Dr. Baldanzi

SSE-RG 1994 4,991 21 0.42 Dr. Mena-Barreto

HEMO-PE 1994 45,747 376 0.82 Dr. Schneiber

HEMO-MG 1994 1,877 6 0.32 Dr. Proietti

HEMO-BA 1994 1,040 14 1.35 Health Ministry

* Data from reports of the second and third International Symposium of
HTLV in Brazil.

seroposi ti ve In the total group of Isei and thei r
offspring.

In the general population over 30-years old, the
prevalency rates ofHTLV-I antibodies among females are
consistently higher than males. Such discrepancies by
gender have been noted in Japan and Jamaica, and are
due to the transmission of HTLV -I from male to female
by sexual contact, as well as to infection via blood
transfusion, which is administered more frequently to
females than to males.5.24 It is worthwhile to mention that
the studies carried out on blood donors have an
epidemiologic bias, as females are potential carriers of
this virus, but they tend to be the minority cases (9: 1) in
these studies.

Although a minority of individuals infected with
HTLV -I will develop ATL, prospective studies are
necessary to identify with precision the main route of
transmission of HTLV in Brazil, and the risk factors for
the development of ATL in carriers.

THE POSSIBLE ROUTE AND MOLECULAR
EPIDEMIOLOGY OF HTLV-I INFECTION

The HTLVs are classified as a Type C retrovirus on
the basis of their budding in ultra-morphology. HTLV-I
and HTLV-II are closely related viruses.25 Serosurveys

conducted on various populations worldwide have used
different sampling schemes, as well as different serologic
assays, with varying sensitivity and specificity. Therefore,
the seroprevalence rate between these two viruses has
been difficult to compare. However, the more recent use
of tests that allow for differentiation between them, 1n
addition to the isolation and molecular characterization
of HTLV -I and II in different populations, has been
providing new insight into the geographical distribution
of the HTLV S.lll.26

So far, four subtypes of HTLV-I and two of HTLV-
II have been identified: The HTLV -I, Subtype I, comprises
mainly African strains; Subtype 2 are isolates from
different parts of the world; Subtype 3 includes mainly
Japanese isolates; and subtype 4 consists of isolates from
Australia and Malaysia that are the most divergent from
the other subtypes on the nucleotide sequence (up to 8
percent). The two subtypes of HTLV -II are the protype
isolate HTLV-IIMo (Subtype A) and NLA (Subtype B),
which differ by 5 percent. Both are found in intravenous
drug abusers, and Subtype B bas been found in North
American Indians.26

Based on its demographic profile, it is highly
probable that HTLV-IIII came to Brazil via one or more
of three following routes: 1) HTLV -IIII was already
present in the native Amerindian population that came
from Asia, 2) it arrived later through the trading of
African slaves, or lastly, 3) by the Japanese immigration
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in the begining of the 1900s's (Fig. 1). The HTLV-I
strains obtained in Brazil thus far show that 5 out of 6
isolated from a tight cluster, and are distinct from
Japanese and Caribbean isolates.27 However,
SEGUARDO et al. has recently demonstrated that the
genomic variation of HTLV -I strains among patients
with HAM/TSP and HTLV-I, asymptomatic carriers
from Sao Paulo city, were HTLV-I Subtype II; the same
variant founded in patients from the Caribbean region
(data presented at the Third International Symposium
on HTLV in Brazil).

THE PATHOGENESIS OF HTLV-IINFECTION
AND THE DEVELOPMENT OF ATL

The molecular and biological aspects of HTLV-I
are important in the pathogenesis of adult T-cell
leukemia/lymphoma (ATL) and HTLV -I associated
myelopathy (HAM/TSP). Differences in age patterns
in ethnic groups, and in the clinical presentation of these
related diseases, have been described worldwide. The
reasons for these differences are unknown, and the most
reasonable hypothesis is that these differences may be
due to genetic modifiers and environmental factors,
rather than to different strains of HTLV _1.12.13

Endemical area of HTLV-I/II

-.... Possible routes of first migrations

-... Trade of African slaves and Japanese immigrations

Figure 1 - Possible routes of HTLV-I/II to Brasil

Although the precise nature of the interactions
between viral products and cellular transcription factors
in the pathogenesis of ATL is still unclear, the tax and
envelope proteins of HTLV-I are both implicated in
inducing T-cell proliferation. Molecular cloning of
HTLV-I showed that the proviral DNA is flanked by
5'and 3' long terminal repeats (LTRs) integrated into
cellular DNA.28

Tax is a protein (p40tax) that transactivates
transcription activation of the viral LTR from a number of
cellular genes such as transcriptase factors (EGR-l ,EGR-
2,c-fos),membrane receptors (a-chain of IL-2 receptor as
well as IL-2 a-chain p75), and interleukines (IL-2, IL-4,
IL-6,IL-9, GM-CSF, MID-la).25.29

As a result of cellular gene activation, HTLV-I is
capable of activating nai've T-cells from a slight to a
high proliferation. Tax does not bind directly to the
enhancer DNAs, and there are no homologies between
tax and any other known oncogene.3D

It is well known that HTLV -I infected cells pass
through a series of molecular changes leading to the
leukemic state, and a multistage period is implicated
in the development of ATL.22.3I Carriers of the HTLV-
I virus have poor mediated immunity and behavior of
immune deficiency syndrome, and are susceptible to
opportunistic infections, suggesting that certain
infections may be acting as cofactors in the progression
to ATL.32.33

ATL was fi rst descri bed
clinically in Japan in 1977 by
TAKATSUKI et al.34 Later, this
malignancy was found to be
associated with HTLV-I,35 based on
several parameters, such as
geographical clusters of high
incidences of ATL corresponding to
a high prevalence of HTLV-I
infection; that HTLV -I immortalises
human T cells (CD4+), and mainly,
that HTLV-I proviral DNA is found
in ATL abnormal lymphoid cells. All
patients with ATL have antibodies
against HTLV _1.36.37

The clinical features of ATL
include enlargement of the lymph
nodes, liver and spleen, frequent
skin lesions, hypercalcemia and a
high incidence of opportunistic
infections. ATL often presents a
leukemic feature, but lymphoma is
very frequent in Caribbean people.
Peripheral blood smears usually
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sAo PAULO: Same cl1ar,lclcristics of Rio tie J,meiro with most
numerous communities 01 Italians and Japanese people.
HTLV-lill = 0,17'0,50%
tiAMfTSP very frequcnt among neurologic pallenls
ATL:14 cases

fABA: mixed population
with Indian ancestors;
HTLV.I/ll inf~ctioo: 0,49.17%
ATL:.:: 2 caSt)S

~: Same characteristics
of Pernambuco.
HTLV.l!lI : 0,50.0,84%
ATL:: 2 casos

MINAS GERAIS: Mixed population with
large community 01 black people.
tiTl.V ..I::: 0.32 ..0.50%
ATl.: 6 Cllses

fABANA : Most European immigrants from
Western and Easl.erncountries.
JlIp,mesc immigrants in rural Meas
tiTLV.1 =0,13%
ATL: 2 cascs

Figure 2 - HTLV-I and ATL in Brazil.

show pleomorphic lymphocytes with convoluted nuclei,
which may resemble Sezary cells and other polilubulated,
so-called flower cells. Histologies of lymph nodes and
skin lesion specimens are not pathognomonic, but are
mainly characterized as pleomorphic, large-cell
lymphoma or mixed large- and small-cell lymphoma. It
has been recognized that ATL encompasses a variety of
clinical presentations which are sometimes difficult to
distinguish in some cutaneous T-cell lymphomas (CTcL),
such as mycosis fungoides and Sezary syndrome (MF/
SS), and in other forms of peripheral T-cell non-
Hodgkin's lymphoma.lo.38.39

It is currently clear that HTLV -I infection is a direct
cause of ATL, and that mother-to-child transmission of
HTLV -I has been the main route of infection leading to
ATL. This fact implies that surrounding the reported
ATL cases, we may identify a relatively large population
of infected individuals. In addition, it is important to
quantify the risk for ATL in the HTLV-I infected
population and to clarify the frequency of ATL among
other T-cell disorders, as geographical differences in
the frequency of clinical manifestations and various
immunopathological forms of ATL have been described
worldwide.

Because of the overlapping features between ATL
and other T-Iymphoproliferative disorders, the diagnosis
of ATL is based on a multiparameter approach that takes
into account clinical and laboratory parameters, such as
hypercalcemia, the morphology of the abnormal
lymphoid cells, the expression of CD25 on the cell

PERNAMBUCO : lIery mixed population
black and indian ancestors
tiTlV-I: seroprevalence: !l,4{I..!l,B4%
ATL: 9 C,lses

M.I:llA: mixed population with
numerous blacks from African origin
Seroprevaleoce ot HllY.lil!: "La.tH%
ATl.: 16 cas~s

EspfRITO SANTO: Europe,m descendents
are majority. African comunlty living
isolated showed a seroprevalence of
HTLV.! antibodies ot 1.1%
ATL::: a cases

RIO DE JANEIRO: Great influx of people
from nil regions.
HllY.lill" 0,.10-0.00%
All: 35cases

membrane, HTLV -I serology and the monoclonal
integration of HTLV-I proviral DNA in the malignant
cells.18.4o

ATL IN BRAZIL

T-cell malignancies in Brazil have a high
seroprevalence rate of HTLV -I antibodies.41 In 1990, 14
patients with ATL were identified in Rio de Janeiro over
a two-year period. At the same time, SPINA-FRANCA
et al. reported a high incidence of HAM/TSP in Sao
Paulo, and it become apparent that HTLV -I related
disease is frequent in Brazil.7.x

Although detailed studies in J apan42 and Jamaica
have provided important data on pathological and
epidemiological chracteristics of ATL, Brazil has been
hampered by difficulties in the diagnosis of this disease.

Recently, we investigated 188 patients with T-
cell diseases, based on clinical and laboratorial
findings, to discriminate the clinicopathological
differences between HTLV-I positive and negative
cases.43 We found that 54 of the 188 cases were ATL
in different clinical forms. Cases evaluated in this
study were referred from several sources and a
questionnaire recording date and place of birth, as well
as demographic features and laboratorial data, wa~
requested from referring physicians. A case definition
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l

was applied following the Matutes and Catovsky score
system.IS

Taking into account the data of the 54 cases
identified at the Cancer Hospital, and the 35 patients
identified through the Brazilian literature search, ATL
was particularly prominent in a geographic area of
increased HTLV-I prevalence, as shown in Figure 3.
High prevalences of HTLV infection and ATL cases
were recorded in the state of Rio de Janeiro (35 cases),
Bahia (16), Sao Paulo (14), Pernambuco (9 ), Minas
Gerais (6 ); followed by Espirito Santo (3), Ceara (2 ),
Para (2) and Parana (2).

ATL in Brazil has the same characteristics as those
described elsewhere, with the apparent difference
between Brazilian, Japan$se and Caribbean cases being
age. The Brazilian patients were younger than Japanese
(1.8 to 71, medium of 41 years). In 50 percent of these
patients, skin lesions such as erythema, plaque and
cutaneous nodules were the main disease manifestation.

The value of a systematic screening of HTLV-I
in these cases was that it disclosed ATL cases which
had been confused with other lymphoproliferative
disorders, and, in particular, with cutaneous T-cell
lymphoma and/or the pure lymphoma forms.31

Because of the similarities between ATL and
cutaneous lymphoma (CTcL), both groups were
compared, and the outstanding differences between
them were: male predominance in CTcL, leukemia
and hypercalcemia in ATL, but low in CTcL; the
phenotype in 92 percent of ATL cases overexpressed
CD4/CD25, and in CTcL only six cases were CD4/
CD25+; poor prognosis in ATL with median survival
of 6 months, but good prognosis in CTcL with
survival of 36 to 70 months. Proviral DNA of HTLV-
I was demonstrated in tumor cells of ATL cases, but
failed to be demonstrated in CTcL.

In these series, three patients, two males and one
female, with the diagnosis of ATL smouldering and
chronic type, had: difficulty in walking; sphincter
disturbance; spastic paraparesis lower-limb
hyperreflexia; and brisk reflexes. All these clinical
signs fulfilled the diagnosis of HAM/TSP
concomitantly to ATL.

To confirm the significance of intra-familial
transmission of HTLV -I infection among patients with
ATL (n=19) and other infected individuals (HAM/
TSP,n=7, politransfused patients, n=8), we also studied
93 family members of 34 patients, distributed as
follows: 24 husbands and/or wives, 12 mothers, two
fathers, 25 sons and daughters, and 30 siblings.

HTLV-I antibodies were found in 8/12 (66.6
percent) of mothers of ATL patients, as well as in 16/
24 (66.6 percent) of husbands or wives of ATL .and
HAM/TSP patients. The interesting thing is that
mother-to-child transmission was not the main route
of HTLV -I infection in four patients with ATL, as thei r
mothers were negative. Three patients were breast-fed
by an "ama de leite," or wetnurse, and one patient had
recei ved several blood transfusions during chi Idhood
for sickle-cell disease.

For two patients, a familial study was performed
on their husbands (both HTLV-I+), siblings (all HTLV-
I negative), and children. The mothers of these patients
were not studied, as they were deceased. We believe
that both patients were contaminated by their
husbands, based on the fact that all their siblings were
negative, and that two of their children, ages 17 and
24, were positive. Two patients with ATL had two
sisters with HAM/TSP. One case was mentioned
above, as the patient had both chronic-type ATL and
HAM/TSP.4

In order to characterize ATL cases, The Brazilian
Group for the Study of ATL has recently set up a registry
for the purpose of recording patients with ATL
diagnosed in different Brazilian states. This potencial
case collection and laboratory evaluation will provide
important biological information about HTLV-I
infection and the geographic cofactors to the
development of ATL.

Note: Since the review of this manuscript several
reports have been published regarding HTLV -I and
HTLV -II infectionsin Brazil. In addition, the brazilian
group for the study of ATL has recorded 134 cases of
ATL in different clinical sub-types. These cases were
diagnosed in Rio de Janeiro, Sao Paulo, Salvador,
Porto Alegre, Recife and Fortaleza.
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