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Abstract

HTLV-I infection represents a major health concern in endemic areas throughout the world, such as Salvador, the main city of Bahia
State, with socio-demographic characteristics similar to sub-Saharan African cities, located in the Northeast of Brazil. In order to provide
an estimate of the frequency distribution, and range of neurological manifestations potentially related to HTLV-I infection in this city, we
conducted a cross-sectional clinical—epidemiological study to determine the prevalence of this infection in patients with neurological
diseases. Patients exhibiting vascular diseases, tumoral diseases or trauma were excluded. Over a period of 16 months, we studied 322
consecutive patients with chronic neurological diseases, who attended the neurological clinics of two major hospitals in Salvador. Overall,
the prevalence of HTLV-I infection among the patients was 20.9% (67/320). However, the prevalence among the 104 patients with
chronic myelopathy was 50.0% (52/104). It was observed that the major prevalence of HTLV-I was between the ages of 40 and 60 years
with a female predominance. Our data indicate that, in Salvador city, HTLV-l is associated with chronic myelopathies or
myeloneuropathies, which seem to be the only neurological diseases associated with HTLV-1. [0 1999 Elsevier Science BV. All rights
reserved.
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1. Introduction

HTLV-Il infection is endemic in Southeast Japan, the
Caribbean basin, parts of Africa, and South and Central
America [1]. In Brazil, data from eligible and otherwise
healthy blood donors showed a nationwide distribution
ranging from 0.08% in the Southern and Northern regions,
to 1.35% in Salvador, the capital and main city of the State
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of Bahia, located in the Northeast of Brazil [2]. Infectious
myelopathies have been described in Brazil, associated
with endemic diseases, primarily schistosomiasis, tuber-
culosis, and cysticercosis [3]. Other causes of inflamma-
tory myelopathies such as multiple sclerosis, myelitis due
to syphilis, and those related to HIV-1, are observed in
Brazil. In 1985, the association of HTLV-I with Tropical
Spastic Paraparesis (TSP) was first demonstrated in Mar-
tinica [4]. Later on, cases of similar myelopathy in
Southern Japan were reported and called HTLV-I associ-
ated myelopathy (HAM) [5]. Since then, HAM/TSP cases
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have been diagnosed all over Brazil but the frequency of
this disease among chronic myelopathies varies from 14.7
to 57% in different published manuscripts [6].

Previous reports have shown the association between
HTLV-l and other diseases including neurological
syndromes. However the mgjority are case reports, or case
series that sometimes relate HTLV-Il infection to uveitis
[7], optic neuritis [8], idiopathic Parkinson [9], amyo-
trophic lateral sclerosis [10], Guillain—-Barré syndrome
[11], inclusion body myositis and polimiositis [12,13],
Central nervous system (CNS) vasculitis [14] and multiple
sclerosis [15]. Furthermore, few hospital-based clinical—
epidemiological studies with specific pre-tested protocols
to determine which neurological syndromes are associated
with HTLV-1 infection have been reported. In addition,
Salvador city presents the highest prevalence of HAM/
TSP in Brazil [16], as well as multiple parasitic and
neurological diseases. However, until now, only 4 out of
14 patients from Salvador with myelopathy were typed as
HTLV-I [17].

In order to determine and quantify HTLV-I prevalence
among patients with several neurological diseases as well
as HTLV-l association with any specific neurological
disease, we conducted a cross-sectiona clinical—epi-
demiological study in Salvador, Brazil.

2. Patients and methods

Salvador, the capital and main city of Bahia State, with
approximately 2 200 000 inhabitants, is located on the
Atlantic coast of Northeastern Brazil. Its population is
primarily black and mulatto of African and Portuguese
descent [18]. From July 1993 to December 1994, all
consecutive first time patients attending the neurological
clinics of two major hospitals in Salvador (Santo Antonio
and Prof. Edgar Santos University Hospitals) were enrolled
in the study. The two hospitals are attended primarily by
individuals belonging to Bahia State's lower income and
poor population strata. It is possible these hospitals serve
as the only health facilities available to these patients. Both
hospitals are aso the primary sites for treatment of
myelopathies in the state.

The study was restricted to patients older than 18 years
of age. After informed signed consent, patients were
submitted to pre-tested epidemiological and clinical ques-
tionnaires. The epidemiological questionnaire elicited in-
formation pertaining to demographic, socio-economic vari-
ables, and known risk factors for HTLV infection. Accord-
ing to skin tone, eye color, nose morphology, lip width,
and hair texture, participants were classified into five
groups: black, light mulatto, medium mulatto, dark mulat-
to, and white [19]. The clinical questionnaire emphasized
signs and symptoms associated with neurological diseases.
Following the questionnaires, the patients were examined

by neurologists who established the patients’ syndromes
and topographical level of patient lesions. Finally, patients
with a diagnosis of trauma, vascular, or tumoral diseases
were excluded. Exclusion was based on clinica history,
neurological examination, appropriate investigations in-
cluding neuroimaging such as computerized tomography
(CT) scan and/or magnetic resonance imaging (MRI), as
well as cerebral spina fluid (CSF) examination and routine
blood tests.

Three hundred and seventy seven patients were consid-
ered digible for the study. Patients with signs of
myelopathy were submitted to MRI or myeography,
according to the level of lesions. The peripheral neuro-
pathy was confirmed by e ectromyelography (EMG) find-
ings in most patients. CSF examinations were performed
on al patients with unidentified peripheral neuropathy or
myelopathy, and on those suspected of central nervous
system infection. After blood processing, sera were frozen
and stored at —20°C until use.

2.1. Serological assays

All sera were screened for the presence of antibodies
against Human T Lymphotropic Virus /11 (HTLV-1/11) by
ELISA (Platelia, Paris, France). Repeatedly reactive sam-
ples were then submitted to serological confirmation and
discrimination between HTLV-l and HTLV-II using West-
ern blot analysis (HTLV Blot 2.4, Genelabs, Singapore).
Western blot results were interpreted according to manu-
facturer’s instructions: (8) HTLV-1 positive — reactivity to
GAG p19 with or without p24 and two ENV (GD21 and
rgp 46-1); (b) HTLV-II positive — reactivity to GAG p24
with or without p19 and two ENV (GD21 and rgp46-11);
(¢) HTLV positive — reactivity to GAG pl19 and p24 and
ENV GD21; (d) Indeterminate — HTLV specific bands
detected, but not meeting the criteria for HTLV-I, HTLV-II,
or HTLV seropositive and (€) HTLV negative — no reactivi-
ty to HTLV specific bands.

Sera was aso screened for the presence of antibodies
against Human Immunodeficiency Virus type 1 and 2
(HIV1/HIV2) by ELISA (Cambridge Biotech Corpora
tion, Worchester, USA). Repeatedly reactive samples were
confirmed by Western blot analysis (Biotech Corporation,
USA). According to the Western blot results, samples were
considered positive when reactivity against env (gpl60,
gp120 or gp4l) and gag (p24) were present. Sera showing
no reactivity to HIV specific proteins were considered
negative. Samples showing different profiles were consid-
ered indeterminate.

Presence of Treponema pallidum infection was screened
using non-treponemal cardiolipin antigen (VDRL). VDRL
positive samples were further confirmed by T. pallidum
indirect immunofluorescence assay (FTAbs, Hoeschst
Behring, Germany). Samples reactive to both VDRL and
FTAbs were considered positive.
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22 CSF examination

This assay was performed as described previously [20].
Briefly, besides the usua cytology, biochemistry and
microbiological evaluation, all CSF were aso tested for
syphilis, toxoplasmosis, schistosomiasis and cysticercosis
specific antibodies by hemaglutination and immuno-
fluorescent reactions, as well as VDRL.

2.3 Satigtical analysis

Data entry on magnetic media was done using EPINFO
6.02. Prevalence were expressed with their 95% confidence
interval. Data analysis was performed by using variance
analysis, Chi Square and Fisher exact tests. In addition, the
magnitude of associations was determined and quantified
with Odds Ratio (OR) and 95% confidence interval (Cl).

3. Results

Clinical and/or epidemiologica information was incom-
plete, or blood samples were not available for 55 (14%) of
377 eligible patients, thus these patients were excluded
from further analysis. Of the 322 remaining patients, 80
(42.8%) were ELISA repeatedly reactive and 67 (20.8%)
and 1 (0.3%) were confirmed and discriminated by West-
ern blot as HTLV-l and HTLV-II, respectively. Two
samples were indeterminate. The patient positive for
HTLV-Il is a woman from Chile. She has been living in
Bahia since 1976 and she presented a clinical picture of
conus medullaris/cauda eguina syndrome in 1978. At
present she has a non-evolutive flaccid paraparesis with a
CSF without abnormalities. No risk factors for HTLV
infection were identified.

Frequency distribution of HTLV-1 serology according to
selected variables is shown in Table 1. When compared to
the HTLV-l seronegative group, the HTLV-I seropositive
individuals were more likely to be female and older,
primarily between 40 and 60 years old. No association was
found with race, place of birth, educational level, history of
blood and/or blood product transfusion, or working in
health facilities in the past. Although for the variable place
of birth, missing information may have introduced a bias
in the data analysis and interpretation. Three male particip-
ants reported homosexua behavior, 3 women informed
past history of prostitution, and 5 (4 male and 1 female)
reported past history of intravenous drug use.

HTLV-l seroprevalence according to neurological dis-
ease is shown in Table 2. Most of the HTLV-I seropositive
patients (52 out of 67; 77.6%) had some type of chronic
myelopathy. Among the 104 patients with chronic
myelopathy the prevalence of HTLV-I infection was 50%,
with a female predominance as compared to male cases
(x*=17.12, P<0.001). Only 15 out of 218 (6.9%) patients
with other neurological diseases were infected by HTLV-I.

Table 1
Univariate analysis of HTLV-l serology according to selected demo-
graphic variables, for 320 neurological patients in Salvador, Bahia

Variables HTLV-I OR* 95% Cl
POS NEG
n (%) n (%)

Sex

Mae 26 (38.8) 176(69.6) 1.00

Female 41(612)  77(304) 360 1.99-656
Race

White 15(234)  45(186) 1.00

Mulatto® 42 (65.6) 158(65.3) 080 0.39-1.66

Black 7(11.0) 39(16.1) 054 0.18-1.60
Age (years)

18-30 5(7.5) 56(22.1) 1.00

31-40 5 (7.5) 61(241) 092 020-4.22

41-50 25(37.3) 48(19.0) 583 1.96-20.78

51-60 17 (25.3) 31(123) 6.14 1.90-23.00

>60 15 (22.4) 57(225) 295 0.93-10.99
Place of Birth

Other City of BahiaState 21 (56.8) 118(69.4) 1.00

Salvador 13(35.1)  44(259) 166 0.71-3.84

Other State 3(81) 8 (4.7) 211 0.33-9.68
Education levels (years)

=4 52(825) 217(882) 1.00

5-11 7(111) 24(98) 122 045-3.18

>11 4 (6.4) 5 (2.0) 334 0.64-16.02
Blood transfusion

Never 55(85.9) 216(87.1) 1.00

=1 9(141) 32(129) 110 0.46-259
Health Facility worker

No 59(92.2) 236(95.2) 1.00

Yes 5 (7.8) 12 (48) 167 044-532

“OR (95% CI): Odds Ratio and 95% Confidence Interval.

°Mulatto: Mulatto Light, Medium and Dark. Information on Race,
Place of Birth, Education level, Blood transfusion and Health Facility
worker is missing for 14, 113, 11, 8 and 8 participants, respectively.

In these HAM /TSP subjects, 59.6% were between 40 and
60 years old, and the mean age was 51.1+11.2 years. In
this group there was no statistically significant difference
between the mean age of men when compared with that of
women (t=0.24; P=0.80). In addition, no age difference
was observed between the HAM/TSP group and the
HTLV-I positive patients with other neurological diseases
(t=0.21; P=0.83). In HAM /TSP patients, disease duration
ranged from 10 months to 20 years (mean=5.2+3.8 years).
Neurological involvement of HAM /TSP patients is shown
in Table 3. Periphera neuropathy was found in 88.5% of
these patients and was characterized by symmetric atrophy
in lower limbs, primarily quadriceps sural muscle, and
decreased patellar or achileus reflex. Seventeen patients
had signs of cerebellar involvement characterized by
nistagmus and/or atered coordination tests, but the MRI
did not show specific involvement of rombencefalus.

The overal prevalence of HIV-1 and T. pallidum
antibodies were 5.2% (16 out of 305) and 1.3% (4 out of
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Table 2
HTLV-I seroprevalence among 320 neurological patients
Pathology No. of patients HTLV-I Prevalence 95% CI
Abs positive %
Peripheral neuropathies
Unidentified etiology 30 1 33 0.2-19.1
Alcohol 25 1 4.0 0.2-22.3
D. mdlitus 23 3 13.0 34-34.7
HIV 04 1 25.0 1.3-78.1
Others® 37 0 0.0 0.0-11.7
Total 119 6 5.0 21-111
Acute or subacute myelopathy/myeloneuropathy
Unidentified etiology 13 3 231 6.2-54.0
Toxoplasmosis 1 1 100 5.5-100
Others” 22 0 0.0 0.0-185
Total 36 4 111 3.6-27.0
Chronic myel opathy/myel oneuropathy
Unidentified etiology 9 52 55.3 44.7-65.5
Others® 10 0 0.0 0.0-34.5
Total 104 52 50.0 40.1-59.9
Extrapiramidal syndrome
Parkinson disease 7 1 14.3 0.8-58.0
Dystonia 1 1 100 5.5-100
Others* 2 0 0.0 0.0-80.2
Total 10 2 20.0 35-55.8
Dementias
Unidentified etiology 9 1 111 0.6-49.3
Wernicke disease 22 2 9.1 1.6-30.6
Alcohol 7 0 0.0 0.0-43.9
Total 38 3 7.9 2.1-22.5
Others® 13 0 0.0 0.0-28.3
Total 320 67 20.9 16.7-25.9

# Alcohol and D. mellitus (7), Guillain—Barré syndrome (14), CIPD (4), Hansen's disease (4), Bell’s paralysis (1), cranial nerves injuries (5), cervical

spine osteoarthropathy (1), labyrintopathy (1).

® Transverse myelitis (4), ANM (2), Conus medularis/ cauda equina (9, 4 out 9 with Schistosomiasis positive reaction in CSF and 1 out 9 with HTLV-II

positive in serum and CSF), HIV-1 (1), Subacute combined sclerosis (6).

© Pernicious anemia (1), multiple sclerosis (1), HIV-1 (3), cervical spine osteoarthropathy (2), Friedreich’s ataxia (1), Spine-cerebellar degeneration (1),

ALS (1).
 Tardive dyskinesia (1), Huntington's chorea (1).

¢ Idiopathic epilepsies (11), Myasthenia gravis (1), Dermatomyositis (1).

311), respectively. HTLV-l serological results were in-
dependent of seropositivity for syphilis and HIV-1 in-
fection. All patients with syphilis had negative VDRL in
CSF.

Concerning therapy, athough we advised treatment
(prednisolone 1 mg/kg/day during three to six months) to
severely affected patients, most of them were lost to follow
up because they mostly came from remote and poorly
medicalized places.

4. Discussion

The etiology of progressive spastic paraparesis without
evidence of spinal cord compression has been less elusive
in Brazil after the discovery that HTLV-I infection is
endemic in severa regions of the country.

In the present study the overall seroprevaence of HTLV-
| among patients with neurological disease was 20.9%.
However, this prevalence was 50% and 6.9% among
patients with chronic myelophathy and other neurological
diseases, respectively.

Thus, the finding of 50% prevalence of HTLV-I associ-
ated with chronic myelophathy in our result is in agree-
ment with a previous report in Salvador [16], as well asin
Rio de Janeiro, in Southeast Brazil [21]. This prevaenceis
different from the 20.9% [22], 28.6% [17] and the 27%
[23] previoudy found in this city as well as the 14%
reported in Recife Northeast Brazil [24]. These discrepan-
cies in results could be due to different sampling selection,
lack of stringency in clinical diagnosis and applied meth-
odology for laboratory diagnosis.

This prevalence is similar to that one found in other
tropical countries but different from those observed in
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Table 3
Summary of neurological involvement in 52 patients with HAM

Neurological dysfunction No. of patients %

Psychological examination

Normal 52 100
Motricity of lower limbs
Weakness 52 100
Hyperreflexia patellar 50 96.2
Hyporreflexia achilleus 35 67.3
Spasticity 37 71.2
Babinski’s sign 38 73.1
Atrophy of quadriceps 15 28.8
Cramps 26 50.0
Motricity of upper limbs
Weakness 10 19.2
Hyperreflexia 36 69.2
Hoffmann’s sign 30 57.7
Sensitivity in lower limbs
Loss/reduction of superficial sensitivity 31 59.6
Loss/reduction of deep sensitivity 27 51.9
Impotence 16 30.8
Urinary urgence or incontinence 45 86.5
Obstipation 42 80.8
Back pain 36 69.2

Japan [25]. Indeed, in that country a 100% prevalence of
HAM /TSP has been observed because HAM by definition
is aways associated with HTLV-1. In addition, this fact can
be also explained by the absence of other causes of chronic
myelophathy not related to HTLV-1 in Japan such as
vitamin deficiencies, syphilis, schistosomiasis, cysticer-
cosis, post infection and post vaccination myelophaties.

Moreover, we observed a clearly female predominance
of HAM/TSP which increases with age. These data
confirmed previous results in Salvador [16,23] and are in
agreement with most other series studied, in other regions
of our country [26]. The femae predominance of HAM/
TSP cases may be directly related to the higher efficiency
of male-to-female transmission than female-to-male trans-
mission of HTLV-I [27].

The higher prevalence of HTLV-I antibodies in patients
with neurological diseases other than chronic myelopathy
(6.9%) when compared to blood donors (1.35%) [2] and
pregnant women (0.9%) [28] could be due to different
ages among the groups studied. Indeed the large mgority
of blood donors, as well as pregnant women previously
tested for HTLV-I antibodies in Salvador are younger who
usually have a lower prevaence of HTLV-I infection even
in areas with high endemicity. In our series, the majority
(87%) of the HTLV-I positive patients without chronic
myelopathy were at an age higher than 40 years (data not
shown), corroborating this hypothesis.

In a previous study carried out in Santo Antonio
Hospital (the origin of half of the patients in the present
study), [17] showed that 10% of the tuberculosis patients

had HTLV-I antibodies. Similarly, in the present study, 2
out of 15 (13%) HTLV-I infected patients without chronic
myelopathy presented tuberculosis. Since tuberculosis is
endemic in the city of Salvador, this fact could be related
to the immunosupression caused by HTLV-I infection
triggering reactivation of primary tuberculosis.

No association of blood transfusion, injecting drugs use
or syphilis with HTLV-1 infections was found in the
present study. However, it seems that sexua transmission
plays an important role in HTLV-I transmission in Salvador
as it has been previousy suggested [29]. Concerning
syphilis our data are similar to those observed in Jamaica
[30] and Gabon [31] where syphilis was not associated
with HTLV-1 infection. In Jamaica [30] the sexua trans-
mission of HTLV-I seems to be associated with HAM /TSP
and, in addition, it was observed, in Rio de Janeiro, Brazil
an association of HAM/TSP with a prior history of
sexually transmitted diseases [21]. Unfortunately, we did
not investigate the history of sexually transmitted disease
in our present study.

Despite several authors having described other neuro-
logical syndromes such as Guillain—Barré [11], CNS
vasculitis [14], amyotrophic lateral sclerosis [10] and
Parkinson’s disease [9], associated with HTLV-I, the only
clinical manifestation that showed statistical association to
HTLV-l infection in Savador, was myelopathy and
myeloneuropathy. All the others seemed to be spurious.

The clinical picture of HAM/TSP in this study was
similar to those described in different parts of the world
[4,5,32,33] as well as in other part of Brazil [26]. In the
present study we observed 100% and 19.2% of weakness
in lower and upper limbs, respectively showing a mainly
involvement of thoracic spinal cord in our patients. This
data suggests that this disease in Salvador is characterized
by diffuse encephalomyeloneuropathy, mainly involving
the thoracic spina cord, also supported by MRI observa
tions [34].

Contrary to what has been described in Japan [32],
clinical periphera neuropathy was found in 80.8% of our
patients. These data confirmed previous reports in Guyana
[35] and in Rio de Janeiro [36].

We conclude that, in our region, HTLV-I is the most
important cause of myelopathies of obscure origin. HTLV-
Il is not as important as a causative factor of neurological
diseases, and the only neurological picture associated to
HTLV-I is chronic myelopathy or myeloneuropathy.
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