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HTLV in the Americas:
challenges and perspectives

Anna Bárbara F. Carneiro-Proietti,1 Bernadette C. Catalan-Soares,1

Carlos M. Castro-Costa,2 Edward L. Murphy,3 Ester C. Sabino,4

Michie Hisada,5 Bernardo Galvão-Castro,6,7 Luiz C. J. Alcantara,6

Carlo Remondegui,8 Kristien Verdonck,9 and Fernando A. Proietti 10

The first description of the human T-lymphotropic virus type 1 (HTLV-1) was made in 1980,
followed closely by the discovery of HTLV-2, in 1982. Since then, the main characteristics of
these viruses, commonly referred to as HTLV-1/2, have been thoroughly studied. Central and
South America and the Caribbean are areas of high prevalence of HTLV-1 and HTVL-2 and
have clusters of infected people. The major modes of transmission have been through sexual con-
tact, blood, and mother to child via breast-feeding. HTLV-1 is associated with adult T-cell
leukemia/lymphoma (ATL), HTLV-associated myelopathy/tropical spastic paraparesis (HAM/
TSP), and HTLV-associated uveitis as well as infectious dermatitis of children. More clarifica-
tion is needed in the possible role of HTLV in rheumatologic, psychiatric, and infectious dis-
eases. Since cures for ATL and HAM/TSP are lacking and no vaccine is available to prevent
HTLV-1 and HTLV-2 transmission, these illnesses impose enormous social and financial costs
on infected individuals, their families, and health care systems. For this reason, public health in-
terventions aimed at counseling and educating high-risk individuals and populations are of
vital importance. In the Americas this is especially important in the areas of high prevalence. 

Human T-lymphotropic virus 1, human T-lymphotropic virus 2, Retroviridae,
RNA tumor viruses, blood donors, preventive medicine, Americas. 

ABSTRACT

The human T-cell leukemia virus type
1 (HTLV-1) retrovirus was first de-

scribed in 1980 by Poiesz et al (1). Fur-
ther research in the United States and
Japan established for the first time the
link between a retrovirus and a human
malignancy, adult T-cell leukemia/lym-
phoma (ATL) (2). HTLV-2 was isolated
in 1982 from a hairy cell leukemia cell
line, but was later found not to be associ-
ated with this variant of leukemia (3, 4).

Over the last 25 years the geograph-
ical distribution of the HTLV viruses
has been identified. The areas of the
world with the highest prevalence
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rates for HTLV-1 and HTLV-2 include
southwestern Japan, several sub-
Saharan African countries, Central and
South America, and localized areas of
Iran and Melanesia. In the Americas,
higher prevalence rates are found in
some countries in the Caribbean, such
as Jamaica and Trinidad and Tobago.
Somewhat lower seroprevalence rates
are found in several countries in South
America, including Brazil and Colom-
bia. The major modes of transmission
are through sexual contact, blood, and
mother to child via breast-feeding (4). 

HTLV-3 and HTLV-4 were recently
detected in samples from individuals
in central Africa, but the association of
these two viruses with human disease,
as well as their geographical distribu-
tion, still need clarification (5, 6). 

HTLV-ASSOCIATED DISEASES
AND THEIR TREATMENT 

Although the exact number of in-
dividuals who are seropositive for
HTLV-1 and/or HTLV-2 is not known,
it is estimated that about 15 to 20 mil-
lions persons, mostly HTLV-1-sero-
positive, are infected worldwide (7).
The infections are associated with sub-
clinical immune suppression and re-
sulting opportunistic infections. Even
though different syndromes may be
implicated with HTLV infection, two
main diseases account for the more
prominent clinical expressions: adult
T-cell leukemia/lymphoma (ATL) 
and HTLV-1-associated myelopathy/
tropical spastic paraparesis (HAM/
TSP). Although these diseases have
low incidence, they are usually severe,
producing progressive incapacitation
or death. HTLV-associated uveitis and
infectious dermatitis are also associ-
ated with HTLV-1 (4).

ADULT T-CELL LEUKEMIA/
LYMPHOMA

ATL is an aggressive lymphoprolif-
erative malignancy linked with short
survival in its acute form, and it has an
incidence of about 5% in persons in-
fected with HTLV. It occurs predomi-

nantly in adults and affects both men
and women with equal frequency.
Clinically, it is divided into four sub-
types: acute, lymphomatous, chronic,
and smoldering. In the most aggres-
sive forms (acute and lymphomatous),
half of the patients show weakness;
skin, bone, and multiple visceral le-
sions; pulmonary infiltrates; hypercal-
cemia; hepatomegaly; splenomegaly;
and lymphadenopathy. In the lym-
phomatous form, superficial or deep
lymph node chains are involved. In
the smoldering or chronic form, the
symptoms are nonspecific, there is no
tumor mass involvement, and cuta-
neous expression is predominant, with
papulae, plaques, tumor, or erythro-
derma of long evolution. Strongyloidi-
asis is frequently associated with all
forms. The pathogenetic mechanisms
involved are incompletely under-
stood, but viral Tax protein probably
plays a central role (8). 

Despite advances in support and de-
velopment of novel treatment agents,
the prognosis for patients with ATL
remains poor. The variety of therapeu-
tic approaches tested over the past two
decades is immense. Conventional
treatment regimens for patients with
acute or chronic forms, including con-
ventional chemotherapy and intra-
venous anti-Tac monoclonal antibody
infusion, have not yielded durable 
and complete remissions. However,
since 1995 there have been promising
studies combining zidovudine with
interferon-alpha, achieving partial or
complete responses (9–10). 

Allogeneic stem cell transplanta-
tion, preceded by intensive chemo-
therapy with granulocyte colony stim-
ulating factor (G-CSF) support, holds
the potential for cure (11). Reduced
preparation (conditioning) before trans-
plantation has a possible graft-versus-
ATL effect, and anti-HTLV-1 activity
has also been found to be associated
with the reduced conditioning pro-
cedure (11). 

Emerging novel approaches include
administering histone deacetylation
inhibitors, monoclonal antibodies, and
proteasome inhibitors. Comparison
between different therapeutic ap-
proaches is complicated by the clinical

spectrum of ATL. Due to the lack of
randomized, controlled trials, there is
no clear evidence to support the value
of any particular treatment approach
over others (11). We should also con-
sider the high cost of these new treat-
ments, which poses a challenge to de-
veloping countries already burdened
with multiple endemic conditions.

HTLV-1-ASSOCIATED
MYELOPATHY/TROPICAL
SPASTIC PARAPARESIS 

HAM/TSP is an insidious inflam-
matory chronic myelopathy of adult
patients (average 40 years old), with
females predominating. It is found in
tropical, developing areas (Africa, the
Caribbean, and South America) and
temperate zones (Japan), with preva-
lences ranging from 0.2% to 5% among
HTLV-1 carriers.

HAM/TSP is clinically character-
ized by spastic paraparesis and gait
disturbance, frequently associated
with bladder and sensory dysfunction.
Pyramidal signs exist not only in the
lower limbs but also in some cases in
the upper limbs. In the natural history
of the disease, after a period of years or
decades, some patients need to use a
wheelchair, and about 30% become
bedridden and may die of intercurrent
infections. Many patients are less inca-
pacitated and may walk with support
for years. Magnetic resonance imaging
may evidence thoracic cord atrophy.
HAM/TSP is characterized by lym-
phocytic infiltration of the central ner-
vous system, and immunopathogenic
mechanisms are involved in the origin
of these lesions (12, 13). Guidelines
have recently been published in Brazil
with the aim of informing health pro-
fessionals about and guiding them in
the prevention, diagnosis, and treat-
ment of these clinical conditions (14).

Besides the symptoms of myelopa-
thy, less frequently seen signs of ner-
vous system dysfunction include pe-
ripheral neuropathy, dysautonomia,
motor neuron-like syndrome, cerebel-
lar ataxia, myopathy, and cognitive
dysfunction. Other non-neurological
syndromes have also been described

Rev Panam Salud Publica/Pan Am J Public Health 19(1), 2006 45

Carneiro-Proietti et al. • HTLV in the Americas: challenges and perspectives Special report



as being associated with HTLV-1 in-
fection, including uveitis, arthropathy,
Sjögren’s syndrome, lymphocytic
pneumonitis, infectious dermatitis,
and other dermatoses. 

As to HTLV-2-associated clinical
conditions, there are rare reports of
possible HAM/TSP-like syndromes
with ataxic symptoms, and descrip-
tions of sensory polyneuropathies and
inflammatory myopathies, with the
latter still lacking stronger evidence of
association with HTLV-2 infection.
(15). 

Up to now, no treatment for HAM/
TSP has proven to be effective consis-
tently and in the long term. The cur-
rent gold standard encompasses multi-
ple approaches: anti-inflammatory,
antiretroviral, and antispastic drugs;
infection prophylaxis in patients under
long-term immune suppressive ther-
apy (including isoniazid for tuberculo-
sis), antibiotics for bladder infections,
prevention and treatment of bedsores,
kinesiotherapy and rehabilitation. 

Based on the hypotheses that HAM/
TSP pathogenesis involves an auto-
immune reaction or that the dam-
age is a consequence of cytotoxic T-
lymphocyte (CTL) activity and cyto-
kine release, immunotherapy aimed at
inhibiting CTL activation has been
tried. Used frequently, steroids have
been shown to bring about clinical im-
provement. However, short duration
of the effect and even progression of
the disease under treatment are com-
mon (16, 17). In addition, steroids can
activate or aggravate parasitic and
other infectious diseases (18). As treat-
ment dose and duration are not yet de-
fined in the literature, minimal doses
that improve a patient’s quality of life
should be prescribed. The spasticity of
the lower limbs may also improve
with central antispastic drugs, in asso-
ciation with kinesiotherapy.

Interferon-alpha has been proposed
as a therapeutic option for HAM/TSP
because of its immune modulating
and antiviral activity. There have been
clinical trials, but the follow-up period
was short (19). Nucleoside analogue
antiretrovirals, such as lamivudine and
zidovudine, have also been tried, but
mostly in small studies. One double-

blind placebo-controlled randomized
trial of 16 cases did not show any ben-
efit from this treatment. 

Concomitant pathologies and condi-
tions found in HAM/TSP patients,
such as malnutrition, anemia, tubercu-
losis, HIV infection, parasitosis, blad-
der infections, and diabetes, are fre-
quent, and they should also be treated.

In patients with chronic steroid use,
additional treatment for adverse ef-
fects may become necessary. Self-help
resources and patient support groups
are both important. 

THE EPIDEMIOLOGY OF HTLV
INFECTION IN THE AMERICAS

North America 

There are no population-based
studies of HTLV-1 and -2 prevalences
in North America. Published reports
based on serologic screening of volun-
teer blood donors are likely to under-
estimate population prevalence by a
factor of two or three. Nevertheless,
these studies indicate that confirmed
HTLV prevalence is quite low, on the
order of 3 cases of infection per 10 000
blood donors, with 1 per 10 000 for
HTLV-1 and 2 per 10 000 for HTLV-2

(20). However, there is a classical pat-
tern of age and sex dependence of
HTLV-1 seroprevalence among blood
donors, with prevalence higher in fe-
males and increasing steadily with
age (Figure 1). This is similar to pat-
terns seen in endemic areas of south-
ern Japan and the Caribbean. This
suggests that HTLV-1 infection in
North America is an older phenom-
enon due to the immigration from
HTLV-1-endemic areas, with subse-
quent maintenance in the population
due to mother-to-child and sexual
transmission. HTLV-2 seroprevalence
among North American blood donors
also shows a female excess, but with
peak prevalence among those 30 to 
49 years of age, and lower prevalence
in younger and older age groups (Fig-
ure 2). Investigators have attributed
this age and sex distribution to an age
cohort effect resulting from an epi-
demic of HTLV-2 infection during the
1960s and 1970s that was caused by a
contemporaneous epidemic of injec-
tion drug use and secondary sexual
transmission.

Supporting evidence for this hypoth-
esis is the high prevalence of HTLV-2
among most populations of injection
drug users (IDUs) in North America.
An HTLV-2 seroprevalence of almost
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FIGURE 1. Age- and sex-specific seroprevalence of HTLV-1 among blood donors
in the United Statesa

a Modified from Murphy et al. (20).
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25% was first described among IDUs in
the city of New Orleans, Louisiana, and
New York City areas (21); rates of 10%
to 20% have subsequently been found
among IDUs on the West Coast of the
United States (22). In contrast, IDUs in
the northeastern and southeastern
United States tend to have a mixture of
HTLV-1 and HTLV-2 infections, most
likely due to an admixture of immi-
grants from HTLV-1-endemic areas of
the Caribbean. Risk factors for HTLV-2
infection included female gender, black
or Hispanic heritage, and longer dura-
tion of heroin injection among IDUs
(23). In contrast, HIV prevalence was
stable in all age groups and was associ-
ated with cocaine, not heroin, injection.
Along with Figure 1 and Figure 2, these
data suggest that sexual infection of fe-
male sexual partners of IDUs produces
a large reservoir of HTLV-2 infection,
and this route is the most likely one for
dissemination of the virus to the gen-
eral population.

In North America, there are few
large well-sampled studies of HTLV
infection among Native Americans.
Several smaller studies have reported
seroprevalences of HTLV-2 infection,
generally from 1% to 5%, among the
following tribes: the Navajo and

Pueblo of the state of New Mexico
(United States), the Seminole of the
state of Florida (United States), the
Nuu-chah-nulth of the province of
British Columbia (Canada), and the
Maya of Mexico (24). Some of these
studies were limited by the use of ear-
lier serologic screening and confirma-
tory assays, or the lack of precise
HTLV typing or molecular characteri-
zation of the virus. The small sample
size in most of the studies also limited
the determination of age- and sex-
specific seroprevalence. Further, we
are unaware of any published reports
examining mother-to-child or sexual
transmission within Native American
populations in North America. In the
southwestern United States, one study
did find a high HTLV-2 prevalence
among Native Americans with tuzber-
culosis infection at Indian Health Ser-
vice clinics, suggesting that HTLV-2
may be related to the high prevalence
of tuberculosis in this population (25). 

Epidemiology of HTLV infection in
Central America and the Caribbean

The seroepidemiology of HTLV-1
and HTLV-2 infection has been exten-

sively studied in Central America and
the Caribbean. The overall seropreva-
lence of infection from population-
based surveys ranges between 1% and
10% in most studies (Table 1) (26–42).
Age-dependent increase and female
predominance in seroprevalence, as
well as the presence of familial clus-
tering, are similar to those observed 
in other endemic areas. The associa-
tion of HTLV-1 infection with ATL,
HAM/TSP, uveitis, and infectious
dermatitis has been well established,
as is the association of HTLV-2 with
HAM/TSP-like neurological disease
(43–45). Thus, the seroprevalence of
HTLV-1 among patients with hema-
tological malignancies or with neuro-
logic, ocular, or skin disorders is
higher. HTLV infections pose a signif-
icant burden of illness. For example,
in the Caribbean, where cohort stud-
ies of HTLV-1-infected persons have
been conducted, the incidence of ATL
and HAM/TSP has each been esti-
mated to be 20 per 100 000 population
per year (46).

Epidemiology of HTLV infection in
South America

Phylogenetic studies suggest that
HTLV-1 arrived in South America
through multiple, rather recent intro-
ductions, probably during the several
hundred years of the African slave
trade that began in the 16th century,
and through Japanese immigration at
the beginning of the 20th century.
Whether HTLV-1 was already present
in South America before the arrival of
the Spaniards in the 15th century is
still unclear (47). 

All 13 South American countries
have reported the presence of HTLV-1,
but the prevalence varies greatly
(from less than 0.1% to over 5%)
among and within the countries and
population groups. Among Amer-
indian populations, HTLV-1 is pres-
ent in northern Argentina (Toba
tribe), central and southern Bolivia
(Quechua and Aymara Indians),
northern and southern Chile (Ata-
cameño, Aymara, Mapuche, and Hui-
lliche Indians), southern Colombia
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FIGURE 2. Age- and sex-specific seroprevalence of HTLV-2 among blood donors
in the United Statesa

a Modified from Murphy et al. (20).
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(tribes of the Chibchan language fam-
ily), Paraguay (Sanapaná), and south-
eastern Peru (Quechua and Aymara).
HTLV-1 is also found in regions with
an important African-American pop-
ulation such as the state of Bahia in
Brazil, French Guiana, Guyana, Suri-
name, and the Pacific coast of Co-
lombia (Tumaco City) and of Peru
(Chincha province). Infection with
HTLV-1 is also reported among Japa-
nese immigrants to Bolivia, Brazil,
and Peru and among their descen-
dants (47–49). 

The highest proportions of infection
among the general population (1% to
5%) have been described in Brazil, Co-
lombia, and Peru. In general, HTLV-1
prevalence increases with age and 
is higher in women. In specific risk
groups, such as commercial sex work-
ers, intravenous drug users, and HIV-
infected persons, up to 20% of indi-
viduals may be infected with HTLV-1.
In contrast, HTLV-1 appears to be un-
common in central and southern Ar-
gentina and in Venezuela (47–49).

The geographical distribution of
HTLV-2 in South America differs from
that of HTLV-1. Based on phylogenetic
analyses (see the following section on
molecular epidemiology) and on the
presence of HTLV-2 in isolated Amer-
indian communities, it is now thought
that HTLV-2 has been present in South
America since pre-Columbian times.
However, later introductions may
have occurred as well, as HTLV-2 is
present in regions in Africa from
where slaves were brought to South
America (47–50). 

In contrast to HTLV-1, HTLV-2 is
found mostly in the South American
lowlands, from the Atlantic coast of
Colombia to the south of Chile. There
are reports from Argentina (Toba and
Mapuche populations), Brazil (Ama-
zon region: Kayapó and Krahô), Chile,
Colombia (Wayuu, Guahibo, and
Tunebo), Paraguay (Nivaclé and
Lengua), and Venezuela (Guahibo,
Pumé, and Barí). HTLV-2 is uncom-
mon in French Guiana, Guyana, Peru,
and Suriname (47–49).

THE MOLECULAR
EPIDEMIOLOGY OF HTLV-1 AND
-2 SUBTYPES IN THE AMERICAS

HTLV-1 and HTLV-2 originated
independently and may have arisen
from distinct lineages of simian
viruses (STLV-1 and -2, respectively).
Seven genetic subtypes have been pro-
posed in the phylogenetic classifica-
tion of HTLV-1: a or Cosmopolitan,
distributed throughout the world; b or
Central African; c or Melanesian, a di-
vergent strain isolated in Australia
and Papua New Guinea; d, from Cen-
tral African Republic pygmies and
from two patients in Cameroon and
Gabon; e, identified in a sample from
an Efe pygmy from the Democratic Re-
public of Congo; and f, from one indi-
vidual from Gabon) (51). HTLV-1 sub-
type g was recently described, isolated
from populations in southern Came-
roon (7). The Cosmopolitan subtype is
divided into five subgroups, according
to the geographical distribution: Trans-
continental (A), Japanese (B), West
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TABLE 1. Reported seroprevalence (%) of HTLV-1/2 infection in Mexico, Central America, and the Caribbean

Country Population No. Infection Prevalence (%) Reference

Mexico/Central America
Mexico Maya of Yucatan 440 HTLV-2 0.23 Gongora-Biachi et al., 1997 (26)
Costa Rica Female STD clinic attenders 436 HTLV-1/2 1.6 Khabbaz et al., 1990 (27)
Hondurasa Coastal town residents 899 HTLV-1 0.3 Segurado et al., 1997 (28)

HTLV-2 1.1
Panama Guayami Indians 109 HTLV-2 8.3 Feigenbaum et al., 1994 (29)

Guayami Indians 3 686 HTLV-2 9.5 Vitek et al. 1995 (30)
Caribbean

Barbados Population survey 1 012 HTLV-1 4 Rabkin et al., 1996. (31)
Cuba Blood donors, STD clinic attenders, 3 774 HTLV-1/2 0.05 Silva Cabrera et al., 1997 (32)

and transfusion recipients 
Dominica Hematologic malignancy patients 80 HTLV-1 38.6 Adedayo et al., 2004 (33)
Dominican Republic STD clinic attenders 494 HTLV-1 2.8 Rodriguez et al., 1993  (34)
Guadeloupe Blood donors 37 724 HTLV-1a 0.2 Rouet et al., 2001 (35)

Blood donors 28 801 HTLV-2 0.4 Massari et al., 1994 (36)
HTLV-1 0.45

Haiti Healthy rural residents 340 HTLV-1 3.8 Grant et al., 1992 (37)
Jamaica Food-handling license applicants 13 260 HTLV-1 5.4 Murphy et al., 1991 (38)

Blood donors 23 363 HTLV-1 2.0 Hisada, 2005b

Martinique Pregnant women 467 HTLV-1 1.9 Mansuy et al., 1999 (39)
Puerto Rico Town residents 1 279 HTLV-1 0.2 Kaplan et al., 1989 (40)

Hospitalized drug users 21 HTLV-1 5 Kaplan et al., 1989 (40) 
Trinidad and Tobago Blood donors 1 089 HTLV-1/2 1.7 Daisley et al., 1991 (41)

Population sample 1 578 HTLV-1 2.3 Bartholomew et al., 1989 (42) 

a Tested for HTLV-1 and HTLV-2.  
b Hisada M, et al. (unpublished data).



African (C), North African (D), and
Black Peruvian (E). 

Only the HTLV-1 strains of the Cos-
mopolitan subtype (HTLV-1 genetic
subtype a) have been isolated from
different endemic and nonendemic
areas throughout the Americas, and
their limited sequence variation has
hindered comparative molecular stud-
ies. These strains must have been car-
ried out of Africa by their human hosts
either during the pre-Columbian an-
cient human migrations out of Africa
or possibly during the slave trade be-
tween the 16th and 19th centuries (52,
53). Subgroup E of the Cosmopolitan
subtype was characterized in Peru, in
only two individuals. The Bl1.Peru
isolate had a mitochondrial DNA type
identical to that of some West African
source populations (54). In the Ameri-
cas, the strains of the West African
subgroup C were identified in the Ca-
ribbean and in French Guiana, but not
in Brazil, despite the fact that most of
its inhabitants were brought from
Western Africa during the slave trade
(55). The relationship between Asian
migration to the Americas thousands
of years ago and the recent Japanese
immigration could explain the pres-
ence of the HTLV-1 Cosmopolitan a
subtype, Japanese (B) subgroup in the
Americas (56, 57). This HTLV-1 sub-
type a subgroup B has been character-
ized in northern, northeastern, and
southeastern Brazil; British Columbia
(Canada); Colombia; and Peru (55–57).
Previous reports suggested a post-
Columbian spread of both the Japa-
nese B and Transcontinental A sub-
groups to the Americas, possibly
through separate introductions from
different parts of Africa (55–59). The
Transcontinental A subgroup has been
characterized in both North America
(Canada and United States) and South
America (Argen-tina, Brazil, Chile,
Colombia, French Guiana, and Peru)
(56, 57, 60).

There are three main well-established
subtypes of HTLV-2: a, b, and d (60). A
molecular variant of subtype a was
characterized and named as subtype c,
based on the properties of its Tax pro-
tein (60–63). In North America, early
studies indicated that subtype b was

concentrated among Native American
populations, whereas a mixture of
HTLV-2a and HTLV-2b was generally
found among IDUs and their sexual
partners (60). A subsequent large study
among blood donors with HTLV-2 in-
fection found differences in subtypes a
and b according to race and geographic
area (64). These authors suggested that
HTLV-2 subtype a0 spread in a moder-
ate epidemic among African-Americans
in several geographic areas of the
United States during the 1960s and
1970s, whereas HTLV-2 subtypes b4
and b5 spread predominantly among
other races, perhaps originating from
Native Americans in and around the
state of Oklahoma. The Navajo and
Pueblo tribes, in the state of New Mex-
ico, are infected with both subtypes (a
and b), while only subtype b was iso-
lated in the Seminole tribe of the state of
Florida. In the other Amerindian tribes,
only HTLV-2 subtype b was found, in
the Toba from Argentina, Mapuche
from Chile, Wayuu and Guahibo from
Colombia, and Guaymi from Panama.
While the HTLV-2a and HTLV-2b sub-
types were found in Amerindian tribes
from the north to the south of the Amer-
icas, only HTLV-2c (also called variant
HTLV-2a) has been found in the Ka-
yapó, Krahô, Kaxuyama, and Tiriyo
tribes of Brazil (62–64). In addition, this
same variant was characterized in both
IDU and non-IDU urban populations in
Brazil (59, 63). There is controversy re-
garding the nomenclature of this vari-
ant as either Brazilian variant of the sub-
type a or of the subtype c, because these
isolates have an extended form of the
Tax protein like subtype Bb, but form a
Brazilian monophyletic cluster in the
phylogenetic tree with HTLV-2 subtype
a isolates, when the long terminal re-
peats (LTR) or env regions are analyzed.
Interestingly, two strains of HTLV-2a
were characterized among British Co-
lumbia (Canada) Amerindians, one of
them having an extended form of Tax
and clustering with the other HTLV-2a
strains that lack an extended form of
Tax, in the LTR region phylogenetic tree
(64). Therefore, the presence of subtype
a isolates with a long Tax protein, clus-
tering with other subtype a isolates hav-
ing a short or long Tax protein (the Bra-

zilian variant), could not suggest the ex-
istence of subtype c based on the length
of the Tax protein.

The heterogeneity of HTLV subtype
and subgroup distributions shows lit-
tle evidence of adaptation or natural
selection due either to immune selec-
tion pressures of the host or to envi-
ronmental factors. For this reason,
HTLV provides an excellent evolu-
tionary model, which may lead to new
insights for evaluating the spread and
genetic evolution of these important
human pathogens. 

HTLV BLOOD SCREENING IN
TRANSFUSION SERVICES

The possibility of transmission of
HTLV-1 and HTLV-2 through blood
products has led public health authori-
ties in many countries throughout the
world to institute routine screening
procedures for these retroviruses in do-
nated blood. Systematic HTLV screen-
ing in blood banks is already manda-
tory in Brazil, Canada, Peru, the United
States, Uruguay, and Jamaica and some
other countries in the Caribbean, as
well as in endemic regions of Argentina
and Venezuela. The high cost of the
tests has been the major factor limiting
widespread use of HTLV blood screen-
ing in the Americas. 

One problem faced by all countries
that introduced HTLV blood screen-
ing was the high rate of false reactivity
associated with first-generation com-
mercial HTLV enzyme-linked immuno-
sorbent assay (ELISA) kits. For example,
the rate of discarded units subsequent
to HTLV screening reached levels of
2.5% when testing first began in 1991 in
Brazil (65). The introduction of second-
and third-generation assays in Brazil
has decreased this false-reactivity rate to
levels similar to that seen now in Eu-
rope and the United States.

Confirmatory testing presents an-
other challenge for transfusion ser-
vices. The Western blot (WB) technique
is the only commercially available one
in the Americas. Besides being high in
cost, WB testing often gives rise to
complex reactivity patterns, frequently
rendering results inconclusive due to
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the presence of nonspecific bands.
Even immunoblotting assays based on
recombinant antigens do not resolve a
high percentage of reactive samples
(66). This makes counseling for ELISA-
reactive blood donors even more com-
plex, often requiring the collection of a
second sample for repetition of ELISA
and WB.

An alternative approach to this
problem is to change the confirmatory
algorithm. Instead of submitting all re-
peat reactive samples on the primary
ELISA to a confirmatory assay, an al-
ternative ELISA is sequentially used.
Only samples reactive to both assays
are submitted to confirmatory assay.
Suggested by Seed et al. (67), this al-
ternative algorithm has resulted in a
significant reduction in both the num-
ber of confirmatory tests and the pro-
portion of indeterminate results, with-
out impacting sensitivity.

Molecular biological tests, such as
detection of HTLV provirus by the
polymerase chain reaction (PCR) tech-
nique, could also be used for confir-
mation, although there is no commer-
cially available test, and the sensitivity
of the home-made assays may vary. 

The identification of two diverse
HTLV strains in central Africa may
pose another significant challenge for
HTLV blood screening (5, 6). It is not
clear how sensitive the contemporary
ELISA assays are for these new vari-
ants and how difficult it will be to find
adequate antigens to be used as a con-
firmatory assay.

IMPACT OF HTLV INFECTION 
IN THE AMERICAS, AND THE
CHALLENGE OF ESTABLISHING
PREVENTIVE MEASURES

The majority of HTLV-1-infected in-
dividuals remain asymptomatic. Nev-
ertheless, HTLV-1 is an important
cause of morbidity and mortality. Both
ATL and HAM/TSP may occur in
about 1% to 5% of infected subjects.
Furthermore, HTLV-1-infected indi-
viduals are at increased risk of devel-
oping inflammatory and infectious
diseases, such as alveolitis, Sjögren’s
syndrome, uveitis, arthropathy, poly-

myositis, leprosy, tuberculosis, sca-
bies, infectious dermatitis, and severe
forms of strongyloidiasis. 

There is less information on health
problems associated with HTLV-2 in-
fection. Until recently it was thought
that the risk of HTLV-2-associated dis-
eases was negligible. However, a co-
hort study in the United States has
shown that HTLV-2-infected people
are at increased risk of developing sev-
eral inflammatory and infectious dis-
eases, and that they have higher mor-
tality rates than do seronegative
persons. Given that finding, the possi-
ble impact of HTLV-2 in endemic
areas should be reviewed (68).

Since there is no effective treatment
for HTLV-1- and HTLV-2-associated
diseases, except perhaps for uveitis,
the reduction of morbidity and mortal-
ity associated with the viruses may
have to rely on successful prevention
of infection. Beginning in the 1990s,
some countries in the Americas initi-
ated the screening of blood supplies.
Where this screening has been done, it
has reduced the risk of bloodborne
transmission of HTLV-1 and HTLV-2
(see the section above on HTLV blood
screening). 

Ideally, transfusion services should
not only remove these blood supplies
from circulation but also advise all
seropositive persons to defer future
donations of blood, plasma, organs,
tissue, or sperm. Health professionals
should provide education and coun-
seling to all seropositive persons about
the significance of HTLV infection and
the probability of disease and of trans-
mission to others, and those persons
should also be told to not share nee-
dles, syringes, or other injection para-
phernalia. Educating the broader com-
munity about HTLV infections is of
paramount importance, in order to
minimize the anxiety among those
who are positive and to protect them
from social stigma and discrimination. 

Despite the cost of HTLV-1 and
HTLV-2 screening, it is certainly bene-
ficial in preventing new infections in
areas with high and medium sero-
prevalences. It is especially important
in curtailing mother-to-child transmis-
sion, and thus the production of new

generations of HTLV carriers. HTLV
screening of pregnant women and dis-
couraging breast-feeding by infected
women have been used in Japan to
successfully reduce mother-to-child
transmission, and will probably re-
duce the future incidence of ATL. In ar-
eas with a high prevalence of HTLV-1
in the general population, such as the
Caribbean and South America, this
approach is highly desirable. To ac-
complish this, seropositive women of
childbearing age should be fully edu-
cated about the risks of infecting their
infants by breast-feeding them. These
women should be encouraged to re-
frain from nursing completely, or to
limit it to a maximum of three months.
Mothers with high HTLV-1 antibody
titers and provirus load are most likely
to transmit infection to their children,
and they should be the primary target
for an intervention (69). However, im-
portant consideration must be given to
the fact that breast milk provides im-
munity to many life-threatening in-
fections in infancy. For this reason, the
benefits of breast-feeding often out-
weigh the risks associated with the
consequences of HTLV-1 and HTLV-2
infection. In summary, screening of
pregnant women to reduce transmis-
sion of HTLV can be successful only 
if there are substantial resources al-
located to screen and educate moth-
ers, an ample supply of formula, and
access to medical care for acute ill-
nesses that are common among bottle-
fed infants. 

Although the rate of sexual trans-
mission of HTLV appears to be low,
this transmission route presents the
largest challenge of all, due to the dif-
ficulties of modifying sexual behav-
iors. HTLV-1- and HTLV-2-positive
persons should be informed of their
serostatus, be advised to reduce the
number of sexual partners, and be
encouraged to practice safe sex and 
to avoid needle sharing. Partners of
seropositive persons should also be
screened for HTLV-1 and HTLV-2,
among other sexually transmitted in-
fections. Here again, information and
early intervention are fundamental.
Youth may be an excellent primary
target for prevention programs. 
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One challenge with HTLV-1 and
HTLV-2 infection in Latin America and
the Caribbean (LAC) is the possible ex-
acerbation of HIV infection, which is
already posing a significant public
health problem. Dual infection by HIV
and HTLV may also accelerate pro-
gression and exacerbate transmission
of other infectious diseases, including
hepatitis C (70). It is critical for inter-
vention programs to reach out to the
poor and the disadvantaged, among
whom HIV and HTLV-1 and HTLV-2
are propagating. Given that similar
modes of transmission are shared by
HTLV and HIV, a simultaneous inter-
vention could be implemented for both
infections in settings where there are
limited public health resources. 

CONCLUSIONS

Because of the frequency of HTLV-1
and HTLV-2 and the severity of the
associated diseases, these infections
should be considered a public health
concern in the LAC countries, and in-
terventions to reduce their spread
should be implemented. Although
there are strong agreements on the
need for counseling all HTLV-1- and
HTLV-2-positive persons, government
guidelines are not homogeneously en-
forced in all the LAC nations. Some
recommendations made by experts
from the United States Public Health
Service and from other countries can-
not be put into place without modifica-
tions that cater to the needs and priori-

ties of the LAC nations, with their lim-
ited health care resources. Intervention
programs in the LAC countries can be
successful only if there is a concerted
effort by the respective local govern-
ments, blood banks, physicians, health
educators, and international organiza-
tions with adequate funding.
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La primera descripción del virus de la leucemia humana de células T tipo 1 (VLHT-1)
se hizo en 1980, y al poco tiempo, en 1982, se descubrió el VLHT-2. Desde entonces las
características principales de estos virus, a los que a menudo se les llama VLHT-1/2,
se han estudiado exhaustivamente. Centroamérica, América del Sur y el Caribe son
áreas con una alta prevalencia de VLHT-1 y VLHT-2 donde hay conglomerados de
personas infectadas. Las principales vías de transmisión han sido el contacto sexual,
la sangre y sus derivados, y la de madre a hijo por la leche materna. El VLHT-1 se aso-
cia con la leucemia o el linfoma de células T maduras (LTM), la mielopatía o parapa-
resia tropical espástica ligada al VLHT (M/PTE), y la uveítis ligada al VLHT, así como
con la dermatitis infecciosa de la infancia. Se necesita más información acerca del po-
sible papel que desempeña el VLHT en la aparición de enfermedades reumáticas, psi-
quiátricas e infecciosas. En vista de que no se dispone de ninguna cura para la LTM
ni la M/PTE, como tampoco de ninguna vacuna para prevenir la transmisión del
VLHT-1 y VLHT-2, estas enfermedades acarrean enormes costos sociales y económi-
cos para las personas infectadas, sus parientes y los sistemas de salud. Por este mo-
tivo, las intervenciones sanitarias orientadas a asesorar e instruir a personas y pobla-
ciones en alto riesgo revisten una importancia crítica. En el continente americano esto
cobra aun más importancia en zonas de alta prevalencia.     

Virus 1 linfotrópico T humano, virus 2 linfotrópico T humano, Retroviridae, donado-
res de sangre, medicina preventiva, Américas.

RESUMEN

El virus de la leucemia
humana de células T (VLHT)

en las Américas:
retos y perspectivas
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