Infection and Drug Resistance

Dove

ORIGINAL RESEARCH

A high prevalence of human T-lymphotropic virus
(HTLV 1/2) infection among Afro-descendants,
Esmeraldas province, Ecuador — need for the
implementation of surveys and control programs
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Background: Infection with the Human T-cell lymphotropic virus (HTLV) type 1 and 2 is
endemic in South America. Although there are reports of the presence of these retroviruses in
Ecuador, the infection is usually neglected in healthcare settings and by public health
authorities, and no actualized prevalence data are available.

Objectives: This cross-sectional study aimed to estimate, using for the first time to our
knowledge in Ecuador immunological and molecular biology methodologies, the prevalence
of HTLV-1/2 infection in asymptomatic individuals from a potentially high-risk population
of Afro-Ecuadorians in the Province of Esmeraldas.

Study design: Two hundred and twenty-seven plasma samples from asymptomatic indivi-
duals were analyzed for the detection of the HTLV-1/2 virus with three methods:
a commercial ELISA, an indirect immunofluorescence (IF) assay, and a nested-PCR.
Results: The overall prevalence of HTLV-1/2 antibodies in this population, as determined
with an ELISA, was 11.0%. Both the IF assay and the nested-PCR confirmed a prevalence of
3.5%.

Conclusion: The high prevalence of HTLV-1/2 infection among the Afro-Ecuadorian
population of Esmeraldas Province shows the need of the implementation of control and
prevention interventions to overcome the further dissemination of the infection. To define the
real problem of HTLV-1/2 infection in Ecuador, more prevalence studies have to be under-
taken in other Afro-Ecuadorian populations and high-risk populations like the indigenous
population of the Andes Mountains and the tropical Amazon region.
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Introduction

The Human T-cell lymphotropic virus type 1 (HTLV-1) and type 2 (HTLV-2) have
a worldwide distribution, with at least 5-10 million people infected.'™ The pre-
valence depends on the geographical area, and endemic regions for HTLV-1/2
infection have been reported in Asia and Africa, in the Australo-Melanesian region
and Caribbean region and South America.>>>’ In non-endemic areas like Europe
and North America, HTLV infection is uncommon and mainly found in the
immigrants from endemic regions, and also mainly involving infection with the
HTLV-1 virus.>>® In South America, HTLV infection is endemic, present in all 13

countries, and prevailing in most ethnic populations. The human T-lymphotropic
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virus type 1 (HTLV-1) and type 2 (HTLV-2), although
closely related, have a different geographical distribution.
In the Americas, the HTLV-1 infection has more than one
origin. The most important one, on a quantitative point of
view, is very probably the slave trade from Africa during
the colonial period. The more recent Japanese immigration
in the early 20th century, despite being interesting, is
considered less important.” HTLV-2 is considered ances-
tral in the Americas and was brought in by immigrants
through the Bering Strait. The type 2 virus consequently is
widely distributed among the indigenous people of
America, where it appears to be more prevalent than
HTLV-1.

HTLV type 1 and type 2 have different pathogenesis
and clinical manifestations. HTLV-1 infections persist all
life long and, although most of the patients are asympto-
matic viral reservoirs, around 4-5% develop adult T-cell
leukemia/lymphoma (ATLL), a highly aggressive CD4+
T-cell malignancy with poor prognosis.'® HTLV-1 has
also been associated to a disabling myelopathy known
as tropical spastic paraparesis or HTLV1-associated mie-
lopathy (HAM/TSP), affecting 0.25-3% of the infected
people depending on the geographical area.>'"'? In con-
trast, HTLV-2 infection, also persisting for life, has not
been clearly linked with pathologies, although the virus
has been associated with some very rare cases of hairy
cell leukemia, erythrodermatitis, and few cases of other
neurological disorders.>*'*> HTLV transmission is similar
to other retrovirus like HIV, hepatitis B, and C viruses.
The most important routes of transmission are the
mother-to-child transmission due to prolonged breast
feeding, unsafe sexual habits, blood transfusion, and
organ transplantation.>’-'*!3

The HTLV infection is usually neglected in healthcare
settings and by public health authorities in South America,
and the prevalence has been poorly investigated, especially in
Ecuador. According to a recent technical report from the
European Center for Disease Control and Prevention about
the HTLV global distribution, Ecuador is considered
a country with non-reliable data for HTLV epidemiology.”
There are several reports from other countries in South
America, Brazil, and the neighbor countries, Peru and
Colombia, showing a prevalence of HTLV-1 infection of up
to 13.9% and a HTLV-2 infection rate of up to 57%, espe-
cially in areas with a high presence of Afroamericans,”'*™"*
and in Amerindian tribes.” Infection with HTLV-1 is also
reported among Japanese immigrants to Bolivia, Brazil, and
Peru, and among their descendants.> In these countries,

in blood
to avoid further dissemination of the virus in

HTLV
donors.

screening  is
7,8,18

currently performed

the general population.

The only report in Ecuador about the epidemiology of
HTLV dates from 1994 and comes from a small and mixed
adult population of indigenous Amerindians and Afro-
Ecuadorian people, and reports a Western blot confirmed
prevalence of HTLV-1 infection of 2.8%.%° However, it is
well known that prevalence studies of HTLV infection from
the 1980s and 1990s were inaccurate due to the low sensi-
tivity and specificity of the immunological assays used.” In
addition to this report, there are two publications showing
clinical cases of TSP in the country associated with HTLV

21,22

infection, and there is a recent report concerning the

transmission of HTLV-1 from an infected kidney donor."”
The lack of information about the epidemiology of
HTLV in Ecuador makes prevalence studies mandatory,
and the aim of our study was to determine the HTLV-1/2
prevalence in a high-risk population of Afro-Ecuadorian
s from the Esmeraldas province using methods that are

more accurate and detect the DNA of the virus.

Materials and methods

Study population and sample collection

A total of 227 asymptomatic individuals with ages ranging
from 16-71 years old (mean age=40.55+£16.03; median
age=32 years) from the Afro-Ecuadorian community of
Borbon (Esmeraldas province) were enrolled in the study.
Participation was voluntary, and recruitment was made
through the Public Health Ministry local facility. The
participants were interviewed, and information related to
age, sex, and geographical origin was collected. Only
participants confirmed to be Afro-Ecuadorian residents of
the village of Borbon (2,601 habitants, according to the
last census from 2010, from Instituto Nacional de
Estadisticas y Censos) were entered in this study; 64
males and 163 females (8.73% of total population).
A peripheral blood sample was collected in a 5 mL tube
(EDTA) following

with an anticoagulant standard

procedure.

Blood sample processing

Each 5 mL blood sample was divided in two: 2 mL was
centrifuged for 5 minutes at 12,000 rpm for plasma isola-
tion, and 3 mL was used for lymphocyte isolation using
Lymphocyte Separation Medium (Lonza Walkersville Inc.,
USA) following supplier’s indications.
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ELISA HTLV 1/2 detection

Plasma samples were tested for HTLV with a commercial
ELISA kit following manufacturer’s instructions
(DIALAB, Austria). According to the fabricant of the
ELISA kit, the specificity of this assay is 99.99%, and
has been evaluated with a panel of samples obtained from
22,145 healthy blood donors from three blood banks. The
sensitivity of the HTLV ELISA is set on 100% and has
been tested with 125 HTLV 1&2 positive patients (105
HTLV-1 and 20 HTLV-2 samples) from patients with con-
firmed Western Blot and PCR positive results.

Immunofluorescence and nested PCR
HTLV 1/2 detection

Subjects positive for the ELISA were tested by an indirect
immunofiuorescence (IF) assay and nested PCR. For the
IF assay, we followed the protocol supplied by the
“Instituto Nacional de la Salud” from Chile,”*** using
MT-2 cells infected with HTLV-1 and non-infected Molt-
4 cells for plasma exposure.

For nested-PCR, DNA extraction from the buffy coat of the
blood samples was performed using a Q[Aamp DNA Blood
Mini Kit (QIAGEN, Netherlands) and the HTLV virus DNA
was detected with an in-house nested-PCR following the pro-
tocols described elsewhere,”>*® using MT-2 cells infected with
HTLV-1 as a positive control. Briefly, two sets of primers for
the fax/rex gene were used: for the first PCR reaction the
primers fw 5'-CGGATACCCAGTCTACGTGT-3' and rv 5'-
GAGCCGATAACGCGTCCATC-3' and for the nested-PCR
reaction primers fw 5-GTGTTTGGCGATTGTGTACA-3'
and rv 5-CCATCGATGGGGTCCCA-3'". Amplicons of 185
bp (first PCR) and 128 bp (nested PCR) were separated on 2%
agarose gels stained with ethidium bromide and analyzed with
imager Gel DoC XR system (BioRad). Tests used in this study
do not differentiate between HTLV type 1 and type 2 infection.

Ethics statement

The Ethics Committee of the Instituto de Salud Publica
e Investigacion Leopoldo Izquieta Perez (Guayaquil,
Ecuador) approved the study. All patients signed an
informed consent (parents/guardians provided informed
consent on behalf of all child participants) for the collec-
tion and storage of a blood sample and for the anonymous
use of their data for research purposes. All patients
received the results of their serological and PCR screening
and full instructions on how to prevent transmission. The
PCR and/or IF positive patients were examined by

a medical officer to exclude any symptom of an HTLV-
related disease. This study was conducted in accordance
with the Declaration of Helsinki.

Results

The results of the ELISA, the IF test, and the nested-PCR are
summarized in Table 1. The commercial ELISA tested 25
patients out of 227 patients (11.0%) as seropositive for
HTLV-1/2.

These 25 ELISA positive patients were submitted to re-
testing, and eight were confirmed positive for both the IF
and the nested-PCR tests. Five patients yielded an unde-
termined result for the IF test, but were negative for
nested-PCR. No patients only positive for PCR were
detected, resulting in a final prevalence of the infection
with HTLV-1/2 of 3.5% (8/227). Three of these infected
patients were women (ages 65, 52, and 48 years, with
a medium age of 55,0+8,9 years) and five were men
(ages 64, 49, 56, 44, and 63 years, with a medium age of
55.248.7 years). A medical exam of the patients by
a physician showed no symptoms or signs of an HTLV-
related disease.

Discussion

In the present study, which enrolled 227 Afro-Ecuadorian
subjects from Esmeraldas province in Ecuador, 25 were
tested seropositive with an ELISA tests for HTLV-1/2, and
eight patients were confirmed by an IF test and a positive
nested-PCR result, defining a final prevalence of 3.5%.
There is an increase of prevalence for HTLV 1/2 with age
(55.1248.11 years of mean age of the infected individuals
compared to medium age of 40.55+£16.03 of the study
population, P<0.05). Although not statically significant,
more men (five) were infected than women (three).
According to the prevalence classification criteria of the
European Centre for Disease Prevention and Control
(ECDC), a prevalence over 1% in the population is consid-
ered a high prevalence. The ELISA test was used in this
study as a first screening test for HTLV 1/2 infection, and

Table | HTLV-1/2 testing with ELISA, IF, and nested-PCR for 227
subjects from a population of Afro-Ecuadorians in Esmeraldas,

Ecuador
Test result | ELISA test | IF test Nested-PCR test
Positive 25 (11.01%) | 8 (3,52%) | 8 (3,52%)
Negative 202 214* 219

Notes: *5 cases were undertemined by IF.
Abbreviations: HTLV, human T-cell lymphotropic virus; IF, immunofluorescence.
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the IF and nested-PCR assay as confirmatory tests, as has
been previously done in other studies.>>® The low specifi-
city of the ELISA test in our study is remarkable. With
a specificity of 99.99%, as reported by the manufacturer
of this ELISA (see Materials and methods), 17 of the 237
subjects in this study were seropositive, but the infection
could not be confirmed with the IF or nested PCR assay. We
have no good explanation for this low confirmation, and of
course we cannot exclude a low sensitivity of our retests,
the IF test, and the PCR test. However, false positive ELISA
results, caused by the infection with other microbial agents,
especially Plasmodium falciparum, should be considered
for this population.” The Afro-Ecuadorian population of
this study live in a Malaria endemic region. Also, in this
endemic area, no infected subjects might have had contact
with HTLV antigens and developed an immune response
with production of specific antibodies that were detected in
the ELISA. All our HTLV-1/2 infected subjects were con-
firmed to be asymptomatic. We suspect infection with the
HTLV-1 virus in this population, as this is the most common
infection in Afro-descendants in Latin America.’ However,
as our tests did not differentiate between HTLV-1 and two
infections, there is a need to confirm our results with a more
specific test that differentiates between these two viruses.
These tests are at this moment not available in the labora-
tories of the public health system in Ecuador. Concerning
the prevalence of HTLV infection in Ecuador, there is only
one other study published about 25 years ago, in 1994,
Using ELISA and confirmation with Western blot,
a population of 142 individuals with an Amerindian or
Afro-Ecuadorian background was screened.?’ This report
showed a seroprevalence of 9.9% in the overall population
and a confirmed prevalence with a Western blot of 2.8%. No
further studies were undertaken since 1994 to determine the
prevalence in other high-risk group in the country, but
Ecuador published three case reports concerning HTLV-1
infection in recent years.'>*"*?

HTLV-1/2, especially HTLV-1 infection, has been asso-
ciated with other Afro-descendent populations in the
Americas.”® According to a national census from 2010,
Afro-descendants make up from 4-6% of Ecuador’s popu-
lation, and the country has a population of approximately
1,120,000 descendants from African people. We, therefore,
propose that other regions of Ecuador with a high density
of an Afro-descendants should be studied to determine the
prevalence of HTLV infection. HTLV infection in South
America has also been found in another risk group, the
native Amerindians.” Although HTLV-2 infection is

predominant among these individuals, HTLV-1 has been
reported among Amerindian populations in Argentina,
Bolivia, Chile, Colombia, Paraguay, and Peru.® No infor-
HTLV
Amerindians is available, although they represent 4% of

mation on infection among Ecuadorian
the total population according to the last national census
from 2010. We also claim for studies regarding the infec-
tion status in these vulnerable populations, and resources
should be allocated for the execution of this research. In
Peru and Colombia, both countries sharing borders with
Ecuador, studies have shown that HTLV 1/2 infection is
endemic and, in contrast with Ecuador, health authorities
in these countries have included HTLV-1/2 screening for
blood and organ donors.”'*"'® Actually, there is no HTLV-
1/2 screening for either blood or organ donors in Ecuador,
although a recent case report showed transmission of
HTLV-1/2 and development of TSP of a kidney transplan-

tation patient from an infected donor."?

Conclusion

We show here that HTLV-1/2 infection is probably an ende-
mic but neglected infectious disease in Ecuador, especially
for the Province of Esmeraldas, and that the real prevalence is
completely unknown. The lack of prevalence studies makes
public health authorities unware of the risk associated with
this neglected tropical disease. In a recent report about world-
wide HTLV distribution from the European Center for
Disease Control and Prevention, Ecuador was included in
the group of countries with non-reliable data for HTLV
epidemiology.” With the present publication, we aim to
visualize the HTLV problem in Ecuador and raise concerns
among public health authorities who have to develop strate-
gies for control, prevention, and treatment of HTLV-1/2
associated diseases. The potential risk of hyperendemicity
in our Afro-Ecuadorian population and the risk of transmis-
sion to other populations underpins the importance of public
health interventions for HTLV control, including the recog-
nition of the HTLV infection among reportable diseases.

Limitations of the study

This is a preliminary study that aims to raise concerns about
HTLV infection and related pathologies in Ecuador. The
authors developed and executed this study without any funding
from neither universities nor public health institutions, relaying
completely on donations from colleagues (especially from the
National Institute of Health from Chile). Therefore, this study
has some important limitations that, as authors, we consider
necessary to detail. We had no access to any diagnosis test to
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distinguish between the HTLV-1 and -2 viruses, neither with
a Western blot or HTLV-1/2 specific primers for PCR. Also,
specific cell lines, used to distinguish between HTVL-1/2
infection with the IF assay, as has been done in Gallo et al,*’
were not available. Obviously, to exclude infection, the 17
reactive but not confirmed positive subject in this study should
be subjected to an immunoblot confirmation assay. We include
only 227 individuals in this study due to limitations in the
availability of ELISA tests. We hope that, upon publication
of this work, funds will be allocated to study the epidemiology
of HTLV 1/2 viruses in Ecuador in a wider population, includ-
ing not only afro-descendant, but also the indigenous popula-
tion of Ecuador. We plan to introduce in Ecuador Western blot
and nested-PCR protocols for the identification of HTLV-1 and
-2. Moreover, for phylogenetic studies, the isolation and
sequencing of the HTLV-1 and/or -2 viruses, infecting the
Ecuadorian population, has been planned.
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