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Frequent HTLV-1 infection in the offspring of
Peruvian women with HTLV-1–associated
myelopathy/tropical spastic paraparesis or
strongyloidiasis

Eduardo Gotuzzo,1 Joel Moody,2 Kristien Verdonck,1,3 Miguel M. Cabada,1

Elsa González,1 Sonia Van Dooren,4 Anne-Mieke Vandamme,4

Angélica Terashima,1 and Sten H. Vermund5

Objectives. To describe the frequency of HTLV-1 infection among offspring of mothers who
had presented with HTLV-1–associated myelopathy/tropical spastic paraparesis (HAM/TSP),
strongyloidiasis, or asymptomatic HTLV-1 infection, and to identify factors associated with
HTLV-1 infection.
Methods. In a descriptive study, records were reviewed of HTLV-1–positive women and
their offspring who had been tested for HTLV infection at a public hospital in Lima, Peru, from
1989 to 2003. Sons and daughters of women who had presented with strongyloidiasis,
HAM/TSP, or asymptomatic infection were eligible for this study.
Results. Three hundred seventy subjects were included: 279 were the offspring of 104 moth-
ers presenting with HAM/TSP, 58 were the offspring of 22 mothers with strongyloidiasis, and
33 were the offspring of 26 asymptomatic mothers. Mean age of the offspring at the time of test-
ing was 26 years (standard deviation 12). Nineteen percent of the offspring tested positive for
HTLV-1: 6% (2/33) of those with asymptomatic mothers, 19% (52/279) among the offspring of
mothers with HAM/TSP, and 31% (18/58) among the offspring of mothers presenting with
strongyloidiasis On multiple logistic regression analysis, three factors were significantly asso-
ciated with HTLV-1: (a) duration of breast-feeding (odds ratio [OR] = 15.1; [4.2–54.1] for 12
to 24 months versus less than 6 months breast-feeding); (b) clinical condition of the mother (OR
= 8.3 [1.0–65.3] for HAM/TSP and OR = 11.5 [1.4–98.4] for strongyloidiasis in comparison
with offspring of asymptomatic mothers); and (c) transfusion history (OR = 5.5 [2.0–15.2]).
Conclusions. In addition to known risk factors for HTLV-1 transmission (duration of
breast-feeding and history of blood transfusion), maternal HAM/TSP and strongyloidiasis
were associated with seropositivity among offspring of HTLV-1–infected mothers.
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Since the first description of human
T-lymphotropic virus 1 (HTLV-1) in
1980 (1), multiple studies have demon-
strated that the major routes of trans-
mission are from mother to child (2, 3),
through sexual intercourse (4), trans-
fusion of cellular blood components
(5), and sharing of needles and sy-
ringes among injecting drug users (6).
In HTLV-1–endemic areas, mother-to-
child transmission is considered to be
the most important factor sustaining
endemicity, as suggested in reports
from Japan, Africa, the Caribbean, and
South America (7).

Mother-to-child transmission of
HTLV-1 occurs most often through
breast-feeding; both transplacental
and intrapartum infection have been
reported only rarely (3, 8). The rate of
mother-to-child transmission ranges
from 6% to 38% (3, 9). The risk of
transmission increases with longer du-
ration of breast-feeding (9), higher
provirus load in peripheral blood
mononuclear cells and in breast milk
(10, 11), and the concordance of
human leukocyte antigens (HLA) class
I between mother and child (12). It is
not known whether there is also an as-
sociation between maternal HTLV-1–
associated diseases and mother-to-
child transmission.

In Peru, an estimated 1% to 3% of
healthy adult women are carriers of
HTLV-1 (13, 14). Since 1989, the Hos-
pital Nacional Cayetano Heredia and
the Institute of Tropical Medicine
Alexander von Humboldt of the Uni-
versidad Peruana Cayetano Heredia
have served as a reference center for
diagnosis and follow-up of people in-
fected with HTLV-1. 

HTLV screening of blood donors
has been obligatory in Peru since 1998
(15, 16). Several blood banks refer
seropositive candidate blood donors
to the Institute of Tropical Medicine
Alexander von Humboldt for counsel-
ing and follow-up. In addition, pa-
tients with a presumptive diagnosis 

of HTLV-1–associated myelopathy/
tropical spastic paraparesis (HAM/
TSP) have been regularly referred
from three major public hospitals (17).
While HTLV-2 can also cause neuro-
logical disease, it appears to be less
common than HTLV-1 infection in
Lima (18, 19). In several prevalence
studies, no cases of HTLV-2 were
found (13, 14).

Infection with Strongyloides sterco-
ralis is a frequent motive for HTLV-1
testing in this setting. Previously, we
have linked HTLV-1 to Strongyloides
stercoralis hyperinfection and relapse
after ivermectin or thiabendazole
treatment (20, 21). There is now epi-
demiological evidence that HTLV-1 is
also associated with strongyloidiasis
in general. Based on a Japanese cohort
study, it is estimated that the risk of
developing strongyloidiasis is twice as
high for HTLV-1–infected people than
for seronegative controls (22).

The objectives of this descriptive and
retrospective study are (a) to evaluate
the frequency of HTLV-1 infection
among the offspring of mothers who
had presented with HAM/TSP, stron-
gyloidiasis, or asymptomatic HTLV-1
infection, and (b) to identify factors as-
sociated with HTLV-1 infection among
the offspring. 

MATERIALS AND METHODS

Setting

The study was conducted at the In-
stitute of Tropical Medicine Alexander
von Humboldt and the Hospital Na-
cional Cayetano Heredia in Lima, Peru.
Beginning in 1989, routine evaluation
of people suspected to be infected with
HTLV-1 has included a standardized
questionnaire administered by trained
health workers, a thorough medical
evaluation, and HTLV-1 testing. The
same procedures are offered to close
relatives (parents, spouses, children,

and siblings) of those who are seropos-
itive for HTLV-1. 

Study population and procedures

For this study, we first reviewed the
files of all HTLV-1–positive women
who had presented at our institute
with HAM/TSP, strongyloidiasis, or
asymptomatic HTLV-1 infection be-
tween 1989 and 2003. We then checked
the files of their offspring and in-
cluded all subjects with known HTLV-1
status who were at least three years
old when they were tested, because
before that age, serology is not entirely
reliable for the diagnosis of HTLV-1.
We did not include offspring of
women with other HTLV-1–associated
conditions such as adult T-cell
leukemia/lymphoma and uveitis be-
cause few women with these diseases
had been referred to our center before
2003. 

The information obtained from the
files of the offspring included sex, age
at the time of HTLV-1 testing, type of
delivery, history of breast-feeding, and
HTLV status. Because many of them
were adults when they were tested, we
also recorded information on other
risk factors for HTLV-1 infection, such
as blood transfusion, drug use, and
history of sexually transmitted infec-
tions. Among men, a history of contact
with commercial sex workers and
same sex contact was also registered.
From the files of the mothers, we ob-
tained the motive for HTLV-1 testing,
ethnic background, and age at the time
of delivery. 

In the case of HAM/TSP, clinical di-
agnosis followed criteria proposed by
the World Health Organization (23).
The diagnosis of strongyloidiasis was
based on direct examination, concen-
tration methods (including Baermann
procedure) and/or agar plate culture
of stool samples. All patients with
strongyloidiasis received standard
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treatment with ivermectin or thiaben-
dazole. For HTLV screening, an en-
zyme immunoassay was used (Sanofi
Diagnostics Pasteur, France; Bio-Rad
Laboratories, U.S.A.; or Cambridge
Biotech, U.S.A.). To confirm the diag-
nosis and to distinguish between
HTLV-1 and HTLV-2, we used west-
ern blot (Genelabs Diagnostics, Singa-
pore) or line immunoassay (Inno-
genetics, Belgium). 

Statistical analysis

We first describe the frequency of
HTLV-1 infection and of several
known risk factors for HTLV-1 infec-
tion (history of breast-feeding, blood
transfusion, and sexually transmitted
diseases, among others) among the
offspring of women with asympto-
matic HTLV-1 infection, HAM/TSP,
or strongyloidiasis. Second, we de-
scribe the frequency of HTLV-1 in a
subgroup of children who had not re-
ceived a blood transfusion and who
were less than 13 years old when they
were tested for HTLV-1. We consid-
ered that mother-to-child transmission
was the only possible mode of infec-
tion in these children. 

Finally, analyzing all offspring in the
study, we compared the frequency of
several factors possibly associated with
HTLV-1 transmission in seropositive
subjects with the frequency in seroneg-
ative subjects. All factors found to occur
more frequently among HTLV-1–
positive subjects in bivariate calcula-
tions (P < 0.2) were included in a multi-
ple logistic regression analysis. We de-
cided a priori to also include in this
model the age of the offspring at the
time of HTLV-1 testing. Odds ratios
and adjusted odds ratios with 95% con-
fidence interval, indicating strength of
association of the included factors with
seropositivity among offspring, were
calculated using SPSS 13.0 for Windows
(SPSS Inc., Chicago, Illinois, U.S.A.).

Ethical considerations

The study protocol was approved
by the Institutional Ethics Committee

of the Universidad Peruana Cayetano
Heredia and the study was conducted
following the guidelines of this uni-
versity with respect to protection of
human participants. 

RESULTS

One hundred fifty-two HTLV-
1–positive mothers were identified
during the study period: 104 (68%)
had a diagnosis of HAM/TSP, 22
(14%) had Strongyloides stercoralis in-
fection, and 26 (17%) were asympto-
matic carriers of the virus. Their mean
age at the time of delivery was 27
years (standard deviation [SD] 7) and
at the time of HTLV-1 testing was 51
years (standard deviation 13). These
mothers had 641 children. Of these off-
spring, 468 (73%) had mothers with
HAM/TSP, 98 (15%) had mothers

with strongyloidiasis, and 75 (12%)
had asymptomatic mothers. Of these
offspring, 383 (60%) attended the
study center and were tested for
HTLV-1. Seven children were less than
three years old when they were tested
and six persons had indeterminate
HTLV-1 results, so these 13 subjects
(2%) were excluded from the study. Of
the remaining 370 subjects included in
the analysis, 279 (75%) were sons or
daughters of mothers with HAM/TSP,
58 (16%) of mothers with strongyloidi-
asis, and 33 (9%) of asymptomatic
mothers. None of the mothers or the
offspring tested positive for HTLV-2. 

The characteristics of the offspring
are shown in Table 1. There were 156
(42%) male and 214 (58%) female sub-
jects. Their mean age at the time of
HTLV-1 testing was 26 years (SD 12).
Offspring of mothers with HAM/TSP
were significantly older than those of
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TABLE 1. Characteristics of offspring of HTLV-1–positive mothers, according to mothers’
clinical condition, Peru 

Offspring of Offspring of Offspring of
asymptomatic women with women with

carriers HAM/TSP strongyloidiasis
Characteristic (n = 33) (n = 279) (n = 58)

Mean age at time of HTLV-1 
testing: years (95% CI) 18.9 (14.6–23.3) 27.0 (25.7–28.3)a 23.3 (19.6–26.9)

Mean maternal age at
delivery: years (95% CI) 25.3 (23.3–27.4) 27.2 (26.4–28.1) 25.5 (23.9–27.2)

Percentage with the characteristic (95% CI)

HTLV-1 seropositive 6% (0%–14%) 19% (14%–23%) 31% (19%–43%)b

Male sex 39% (23%–56%) 42% (36%–48%) 43% (30%–56%)
Breast-feeding:c

< 6 months 23% (8%–38%) 24% (19%–29%) 22% (11%–33%)
6 to < 12 months 17% (3%–30%) 26% (21%–31%) 16% (6%–26%)
12 to < 24 months 43% (26%–61%) 42% (36%–48%) 48% (34%–62%)
≥ 24 months 17% (3%–30%) 8% (5%–11%) 14% (4%–24%)

Vaginal delivery 97% (90%–100%) 94% (91%–96%) 96% (91%–100%)
History of blood transfusion 3% (0%–9%) 8% (5%–11%) 5% (0%–11%)
Males ≥ 18 years: n = 6 n = 89 n = 16

With history of STD 17% (0%–64%) 21% (13%–30%) 38% (14%–61%)
With history of sexual 

contact with man 20% (1%–72%) 8% (2%–13%) 6% (0%–30%)
With history of sexual contact 

with female worker 40% (5%–85%) 52% (41%–63%) 44% (19%–68%)
Females ≥ 18 years: n = 9 n = 131 n = 17

With history of STD 11% (0%–48%) 3% (1%–8%) 0% (0%–20%)

Note: HAM/TSP: HTLV-1–associated myelopathy/tropical spastic paraparesis; CI: confidence interval; STD: sexually transmit-
ted disease.
a P < 0.01 in comparison with offspring of asymptomatic mothers; two-sample t test.
b P < 0.05 in comparison with offspring of asymptomatic mothers; chi-square test (continuity correction).
c Data on breast-feeding duration were available for 343 of 370 subjects.



asymptomatic mothers (27 versus 19
years; P < 0.01). Data on the duration
of breast-feeding could be obtained in
343 of 370 subjects (93%). Of these, 12
(3%) were never breast-fed, 69 (20%)
were breast-fed for less than 6 months,
and 262 (76%) for 6 months or more. 

Twenty-six subjects (7%) had re-
ceived a blood transfusion before they
were tested for HTLV-1. There were
no commercial sex workers or inject-
ing drug users among the participants.
One hundred eleven men were 18
years or older at the time of testing.
Fourteen percent had used drugs
(marihuana and/or crack), 23% had a
history of a sexually transmitted infec-
tion, 50% admitted contact with a com-
mercial sex worker, and 8% had had
sex with other men. There were 157
women who were 18 years or older at
the time of testing; 3% had used drugs
and 3% had a history of a sexually
transmitted infection (Table 1).

Seventy-two (19%) of the 370 partic-
ipants were seropositive for HTLV-1: 2
(6%) were among the 33 offspring of
asymptomatic mothers; 52 (19%) were
among the 279 offspring of mothers
with HAM/TSP; and 18 (31%) were
among the 58 offspring of mothers
with strongyloidiasis (Figure 1). Fifty-
eight children had not received a
blood transfusion and were younger
than 13 years when they were tested.
In this subgroup, there were 13 (22%)
seropositive children: 0 of 15 children
of asymptomatic mothers, 7 (26%) of
27 children of mothers with HAM/
TSP, and 6 (38%) of 16 children of
mothers with strongyloidiasis (see Fig-
ure 1). Among these children, 3 (13%)
of 24 boys and 10 (29%) of 34 girls
were infected (P = 0.2). 

In bivariate analysis, there was an
association between HTLV-1 infection
and duration of breast-feeding (Table
2). The frequency of HTLV-1 infection
was 4% (3/81) among subjects who
had been breast-fed for less than 6
months, 15% (12/81) for those breast-
fed for 6 to 12 months, 28% (42/148)
for those breast-fed 12 to 24 months,
and 33% (11/33) for subjects who were
breast-fed for 24 months or longer
(chi-square for trend: P < 0.01). In the
HTLV-1–positive group, there were

more subjects with a history of a blood
transfusion (odds ratio [OR], 3.1; 95%
confidence interval [CI], 1.4–7.0) and
more offspring of mothers of Andean
background (OR, 2.1; 95% CI, 1.2–3.9)
than in the HTLV-1–negative group.
The association between HTLV-1
seropositivity and the clinical condi-
tion of the mother was also significant
(OR, 7.0; 95% CI, 1.5–32.4) for off-
spring of mothers with strongyloidia-
sis compared to offspring of asympto-
matic carriers (Table 2). The frequency
of HTLV-1 infection according to the
clinical condition of the mothers and
the duration of breast-feeding is
shown in Figure 2.

We found no associations between
the HTLV-1 status of the offspring and
maternal age at delivery, type of deliv-

ery, age at the time of testing, history
of drug use, of sexually transmitted in-
fections, contact with a commercial sex
worker, or same-sex contact. 

In the multiple logistic regression
analysis, HTLV-1 infection in off-
spring of infected mothers was associ-
ated with: (a) the duration of breast-
feeding, (b) the clinical condition of
the mother, and (c) a history of blood
transfusion. The adjusted OR was 5.7
(95% CI, 1.5–22.2) for 6 to 12 months of
breast-feeding compared with less
than 6 months; for 12 to 24 months the
adjusted OR was 15.1 (95% CI,
4.2–54.1); and for 24 months or more
the adjusted OR was 18.8 (95% CI
4.4–79.8). For the mothers’ clinical con-
dition, the adjusted OR was 8.3 (95%
CI, 1.0–65.3) for HAM/TSP and for
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years old when they were tested for HTLV-1 (n = 58). Children of mothers with HAM/TSP ver-
sus children of asymptomatic mothers: P = 0.04 (Fisher’s exact test). Children of mothers with
strongyloidiasis versus children of asymptomatic mothers: P = 0.02 (Fisher’s exact test).

FIGURE 1. Frequency of HTLV-1 infection in offspring of seropositive mothers, according to
the mothers’ clinical condition, Peru



strongyloidiasis the adjusted OR was
11.5 (95% CI 1.4–98.4) in comparison
with offspring of asymptomatic moth-
ers. For blood transfusion, the ad-
justed OR was 5.5 (95% CI 2.0–15.2).
The effect of Andean ethnic origin dis-
appeared when duration of breast-
feeding was entered in the model.

DISCUSSION 

We found higher proportions of
HTLV-1 infection among offspring of
mothers with strongyloidiasis or
HAM/TSP than in offspring of
asymptomatic mothers. Duration of
breast-feeding and history of blood
transfusion were also associated with
HTLV-1 seropositivity among the off-
spring of infected mothers.

Since many of the study subjects
were of adult age when they were
tested, they could have been exposed
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TABLE 2. Bivariate and multivariate comparison of HTLV-1–positive and HTLV-1–negative offspring of
HTLV-1–positive mothers, Peru 

HTLV-1–positive HTLV-1–negative Crude odds Adjusted odds
offspring offspring ratio ratio

Characteristic (n = 72) (n = 298) (95% CI) (95% CI)a

Female sex 49 (68%) 165 (55%) 1.7 (1.0–3.0) 1.8 (1.0–3.3)
Mean age at time of 

HTLV-1 test, years (SD) 25.5 (12.0) 25.7 (12.1) 1.0 (1.0–1.0)b 1.0 (1.0–1.0)b

Breast-feeding:c

< 6 months 3 (4%) 78 (28%) 1 1
6 to < 12 months 12 (18%) 69 (25%) 4.5 (1.2–6.7) 5.7 (1.5–22.2)
12 to < 24 months 42 (62%) 106 (39%) 10.3 (3.1–34.5) 15.1 (4.2–54.1)
≥ 24 months 11 (16%) 22 (8%) 13.0 (3.3–50.7) 18.8 (4.4–79.8)

Vaginal delivery 66 (96%) 258 (94%) 1.5 (0.4–5.1) NA
Transfusion history 11 (16%) 15 (5%) 3.1 (1.4–7.0) 5.5 (2.0–15.2)
Mean age of mother at 

birth of child: years (SD) 27.3 (6.5) 26.7 (6.9) 1.0 (1.0–1.1)b NA
First contact with mother:d

1989–1993 1 (1%) 15 (5%) 1 1
1994–1998 39 (54%) 132 (44%) 4.4 (0.6–34.6) 5.0 (0.5–46.5)
1999–2003 32 (44%) 151 (51%) 3.2 (0.4–24.9) 3.4 (0.4–32.2)

Ethnic background of mother: 
Andean 56 (78%) 181 (62%) 2.1 (1.2–3.9) NA

Condition of mother:
Asymptomatic carrier 2 (3%) 31 (10%) 1 1
HAM/TSP 52 (72%) 227 (76%) 3.6 (0.8–15.3) 8.3 (1.0–65.3)
Strongyloidiasis 18 (25%) 40 (13%) 7.0 (1.5–32.4) 11.5 (1.4–98.4)

Note: CI: confidence interval; SD: standard deviation; NA: not applicable; HAM/TSP: HTLV-1–associated myelopathy/tropical spastic paraparesis.
a Multiple logistic regression. The final model (Nagelkerke R square: 0.25) included: age at the time of HTLV-1 testing, duration of breast-feeding,

transfusion history, sex, clinical condition of the mother, and first contact with the mother. 
b Odds ratio expressed per unit of increase in the independent variable. 
c Data on breast-feeding duration were available for 343 of 370 subjects.
d Year of first consultation and of HTLV-1 testing of the mothers at the study center.
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FIGURE 2. Frequency of HTLV-1 infection in offspring of seropositive mothers according 
to the mothers’ clinical condition and the duration of breast-feeding, Peru



to HTLV-1 through sexual contact.
However, the inclusion of age at the
time of HTLV-1 testing in the multiple
logistic regression analysis did not
alter the results. In addition, we did
not find associations between sexual
risk behavior or drug use and HTLV-1
infection. In spite of these arguments,
the possibility of horizontal transmis-
sion cannot be ruled out completely. 

Blood transfusion is another possible
mode of transmission (5). An associa-
tion between transfusion history and
HTLV-1 infection has been reported in
several prevalence studies (13, 24).
HTLV-1 screening of blood donors was
introduced in Peru in 1998 (15, 16). In
this study, most transfusions had oc-
curred before that date and could
therefore be the source of HTLV-1 in-
fection in some of the 11 seropositive
subjects with a transfusion history. On
the other hand, 10 of these subjects
were also breast-fed; 7 of 9 subjects
who had siblings tested had at least
one HTLV-1–positive sibling. 

Ninety-seven percent of the study
subjects had been breast-fed and as
many as 79% of them were breast-fed
for more than 6 months. This reflects
the frequent practice of extended
breast-feeding in Peru: up to 95% of
Peruvian infants are breast-fed and
nearly 50% continue to breast-feed
during their second year of life (25).
Consistent with other reports, we
found a strong association and a sig-
nificant trend between duration of
breast-feeding and HTLV-1 infection
(9, 10, 26). In this study, Andean ethnic
background was associated with
mother-to-child transmission on bi-
variate but not on multivariate analy-
sis, probably because of the strong link
between ethnic background and dura-
tion of breast-feeding. 

Because it was not possible to estab-
lish with certainty the cause of HTLV-1
infection in the whole population, we
described a subgroup of children
under 13 years old who had not re-
ceived a blood transfusion, in whom
we considered mother-to-child trans-
mission to be the only possible route of
infection. Previous surveys have
shown that after breast-feeding, no
horizontal or casual transmission of

HTLV-1 occurs prior to puberty (2).
The association between HTLV-1 in-
fection in the children and the clinical
condition of the mother was also pre-
sent in this subgroup. These findings
differ from a study in Colombia in
which no differences in transmission
were found between HAM/TSP pa-
tients and asymptomatic carriers (27).

The diagnoses of HAM/TSP and
strongyloidiasis were made after the
children were born. Rather than indi-
cating a direct relationship between
these diseases and mother-to-child
transmission of HTLV-1, our findings
suggest that the same women who
transmit the infection to their children
are also more likely to develop
HAM/TSP or strongyloidiasis, possi-
bly later in life. 

One hypothesis that could explain
these findings is that women with high
HTLV-1 provirus loads could be at
increased risk for both transmitting
the virus and developing HTLV-1–
associated diseases. The HTLV-1
provirus load remains stable over time
in infected individuals but this equilib-
rium set point of the provirus load can
vary considerably between individu-
als (28). The risk of mother-to-child
transmission depends on the provirus
load in breast milk, which correlates
well with the provirus load in periph-
eral blood mononuclear cells (PBMC)
(11). Several studies have shown in-
creased provirus loads in PBMC of
HAM/TSP patients (29, 30) and of pa-
tients with HTLV-1 and strongyloidia-
sis (31). In this study, the proportion of
infection was higher among the off-
spring of mothers with strongyloidia-
sis (31%) than among those of mothers
with HAM/TSP (19%), although this
difference was not statistically signifi-
cant. It is unclear whether variations in
provirus load could account for this
difference. An alternative explanation
could be a similar genetic background
of mothers and children, determining
on one hand increased susceptibility to
HTLV-1 infection (32), and on the
other hand to the development of
HAM/TSP and particularly of stron-
gyloidiasis (33). 

In our study population, the fre-
quency of HTLV-1 infection was

higher among female offspring, al-
though this difference was not statisti-
cally significant. Predominance of
women infected with HTLV-1 has
been recognized regularly in epidemi-
ological studies among healthy adults
(34, 35). Considering that the female-
to-male ratio of HTLV-1 infection in-
creases with age, this predominance
has been attributed to male-to-female
sexual transmission (35). On the other
hand, some authors have suggested
that girls could also be more suscepti-
ble to mother-to-child transmission
than boys (10). Our data are consistent
with the latter hypothesis, because in
the subgroup of children who had
been tested before they were 13 years
old and who had never received a
blood transfusion, the frequency of in-
fection tended to be higher among
girls (10 out of 34 girls were infected
versus 3 out of 24 boys). 

In this retrospective study, it is im-
possible to establish with certainty the
temporal relationships between HTLV-1
infection and development of strongy-
loidiasis or HAM/TSP among the
mothers, and transmission of HTLV-1
to their children. However, careful
analysis of retrospective data is the
only epidemiological tool we have to
improve our understanding of HTLV-1
transmission, because prospective and
controlled research would be impossi-
ble from an ethical point of view.

The limited number of offspring of
mothers with asymptomatic HTLV-1
infection is another limitation of this
study. Asymptomatic mothers were
recruited mainly in the last years of the
study period, after being diagnosed
with HTLV infection through blood
bank screening (22 out of 26 asympto-
matic mothers). In addition, the num-
ber of offspring tested was lower in
this group (1.3 per mother) than for
mothers with HAM/TSP and strongy-
loidiasis (2.7 and 2.6 children per
mother, respectively). Asymptomatic
mothers were probably less motivated
to bring their offspring to the study
center for testing than were the moth-
ers with HTLV-1–associated diseases.
Although this limitation has affected
the strength of this study, we do not
think that it altered the main findings. 
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As part of HTLV-1 counseling for
women, we recommend that they
bottle-feed their children unless they
have no regular access to clean water,
in which case a reasonable alterna-
tive would be to breast-feed for no
longer than six months. In southern
Japan, screening pregnant women and
limiting breast-feeding have proven 
to effectively reduce the prevalence 
of HTLV-1 in the general popula-
tion (36). 

In conclusion, not only duration of
breast-feeding and transfusion history,
but also maternal HAM/TSP and par-

ticularly strongyloidiasis were found
to be associated with seropositivity
among offspring of HTLV-1–infected
mothers. Better knowledge of the
mechanisms of mother-to-child trans-
mission is crucial for improving
HTLV-1 prevention strategies in en-
demic areas, particularly where HTLV-1
screening is limited and where replace-
ment feeding of infants may be harm-
ful due to poor water quality and lim-
ited access to formula feeding. 
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Objetivos. Describir la frecuencia de la infección por HTLV-1 en los hijos e hijas de
madres diagnosticadas con mielopatía/paraparesia espástica tropical asociada con 
el HTLV-1 (M/PET-HTLV-1), estrongiloidiasis o infección asintomática por HTLV-1,
e identificar los factores asociados con la infección por HTLV-1.
Métodos. Para este estudio descriptivo se revisaron los registros de mujeres po-
sitivas a HTLV-1 y de sus hijos evaluados con pruebas para la infección por HTLV 
en un hospital público de Lima, Perú, entre 1989 y 2003. Eran elegibles para este es-
tudio los hijos y las hijas de las mujeres que se presentaron con estrongiloidiasis,
M/PET-HTLV-1 o infección asintomática.
Resultados. En el estudio participaron 370 personas: 279 hijos de 104 madres con
M/PET-HTLV-1, 58 hijos de 22 madres con estrongiloidiasis y 33 hijos de 26 madres
asintomáticas. La edad promedio de los participantes en el momento de su prueba
para HTLV era de 26 años (desviación estándar: 12 años). De las personas estudiadas,
19% resultaron positivas a la infección por HTLV-1: 6% (2/33) de los hijos de madres
asintomáticas, 19% (52/279) de los hijos de madres con M/PET-HTLV-1 y 31% (18/58)
de los hijos de madres con estrongiloidiasis. Según el análisis de regresión logística
múltiple, tres factores se asociaron significativamente con la infección por HTLV-1: 
a) duración de la lactancia materna por 12–24 meses (razón de posibilidades [odds ratio,
OR] = 15,1; intervalo de confianza de 95% [IC95%]: 4,2 a 54,1, frente a la lactancia ma-
terna por menos de 6 meses); b) que la madre presentara M/PET-HTLV-1 o estrongi-
loidiasis (OR = 8,3; IC95%: 1,0 a 65,3 y OR = 11,5; IC95%: 1,4 a 98,4, respectivamente,
en comparación con los hijos de madres asintomáticas); y c) los antecedentes de haber
recibido una transfusión sanguínea (OR = 5,5; IC95%: 2,0 a 15,2).
Conclusiones. Además de los factores de riesgo de la transmisión de la infección por
HTLV-1 conocidos (duración de la lactancia materna y antecedentes de transfusión
sanguínea), el diagnóstico materno de M/PET-HTLV-1 y el de estrongiloidiasis se
asociaron significativamente con la infección por HTLV-1 en los hijos de madres
seropositivas.

Lactancia materna, transmisión vertical de enfermedades, virus 1 linfotrópico 
T humano, HTLV-1, paraparesis tropical espástica, transmisión de enfermedad,
Strongyloides, Perú.

RESUMEN

Infección frecuente por 
HTLV-1 en los hijos 

de mujeres peruanas con
mielopatía/paraparesia

espástica tropical asociada
con el HTLV-1 o con

estrongiloidiasis
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