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Prevalence of human 
T‑lymphotropic virus type 1 and 2 
(HTLV‑1/‑2) infection in pregnant 
women in Brazil: a systematic 
review and meta‑analysis
Bruna Angelo Vieira1, Augusto Bacelo Bidinotto1, William Jones Dartora1, 
Luana Giongo Pedrotti1, Vanessa Martins de Oliveira1 & Eliana Márcia Wendland1,2*

Human T‑lymphotropic virus type 1 (HTLV‑1) infection may cause serious disease, while pathogenicity 
of HTLV‑2 is less certain. There are no screening or surveillance programs for HTLV‑1/‑2 infection 
in Brazil. By performing this systematic review, we aimed to estimate the prevalence of HTLV‑1/‑2 
infections in pregnant women in Brazil. This review included cohort and cross‑sectional studies that 
assessed the presence of either HTLV‑1/‑2 infection in pregnant women in Brazil. We searched BVS/
LILACS, Cochrane Library/CENTRAL, EMBASE, PubMed/MEDLINE, Scopus, Web of Science and 
gray literature from inception to August 2020. We identified 246 records in total. Twenty‑six of those 
were included in the qualitative synthesis, while 17 of them were included in the meta‑analysis. The 
prevalence of HTLV‑1 in Brazilian pregnant women, as diagnosed by a positive screening test and a 
subsequent positive confirmatory test, was 0.32% (95% CI 0.19–1.54), while of HTLV‑2 was 0.04% 
(95% CI 0.02–0.08). Subgroup analysis by region showed the highest prevalence in the Northeast 
region (0.60%; 95% CI 0.37–0.97) for HTLV‑1 and in the South region (0.16%; 95% CI 0.02–1.10) for 
HTLV‑2. The prevalence of HTLV‑1 is much higher than HTLV‑2 infection in pregnant Brazilian women 
with important differences between regions. The prevalence of both HTLV‑1/‑2 are higher in the 
Northeast compared to Center‑West region.

The human T-lymphotropic virus type 1 (HTLV-1), also known as human T-cell leukemia virus, was the first 
human retrovirus to be discovered and  isolated1, and over the years other human T-lymphotropic viruses sub-
types have been  discovered2–4. It is mainly transmitted through sexual contact, sharing of syringes and needles, 
blood transfusion and vertical transmission from mother to child through  breastfeeding5. The virus geographi-
cal distribution follows a clustering pattern—areas with a high prevalence of endemic infection are adjacent to 
areas in which the disease is extremely  rare6. While prevalence seems to be decreasing in endemic  areas7, such 
as in Japan that has several government measures and actions have been implemented to prevent new HTLV-1 
 infection8, it remains stable in areas in which infection rates are relatively  low9.

HTLV-1 infection leads to serious disease in approximately 10% of infected  individuals10. Adult T-cell leu-
kemia (ATL) and HTLV-1-associated myelopathy/tropical spastic paraparesis (HAM/TSP) are the conditions 
most commonly associated with HTLV-1 infection; while development of these conditions is relatively rare, their 
unfavorable prognosis makes them particularly important. In addition to these major diseases, HTLV-1 infection 
has also been associated with uveitis and dermatological lesions, and the appearance of these conditions may 
indicate the future development of ATL or HAM/TSP10,11. A recent meta-analysis showed that HTLV-1 is associ-
ated with increased all-cause mortality, inflammatory conditions (eg, fibromyalgia), infectious conditions (eg 
Strongyloides stercoralis hyperinfection syndrome and tuberculosis), and other types of cancer (eg Lymphoma 
other than ATL)12.

The HTLV-2 is considered an ancestral infection and this subtype can be used as a marker of human 
 migration13. The pathogenicity of HTLV-2 is less certain, also has been linked to HAM/TSP, besides a connection 
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to other neurological and pulmonary  disorders14. On the other hand, HTLV-3 and HTLV-4, were more recently 
described in isolated forest areas of  Cameroon3,4, and not yet associated with clinical  manifestations15,16.

Despite significant morbidity and mortality in some cases, persons with HTLV-1 infection are otherwise 
mostly  asymptomatic5,17. This makes cases hard to detect and creates silent networks of transmission in restricted 
areas with high endemicity, contributing to the HTLV-1 distribution in somewhat well-delimited clusters. Its 
main modes of transmission tend to vary by study area; sexual transmission is predominant in some  areas18, 
while some authors report that transmission is common through  breastfeeding19–21.

Although HTLV-1/-2 during pregnancy is within the scope of surveillance program in Brazil, the screening 
test for HTLV-1/-2 among pregnant women is not implemented as a universal screening program in the Public 
Health System until  now22,23. Also, the HTLV-1/-2 infection is not included in the list of conditions that require 
compulsory notification to the Brazilian Ministry of  Health24. In this scenario, more comprehensive screening 
programs could be an alternative, considering that they are currently restricted to blood  donors25 or restricted in 
geographical  scope26. Although there is no treatment for HTLV-1/-2 infection and progression to active disease 
is rare, a focus on pregnant women could be helpful in reducing vertical transmission of the virus. It has been 
demanded of the Brazilian government to include HTLV screening in the standard range of tests offered during 
pre-natal care in the public health system. Therefore, obtaining a national estimate of HTLV-1/-2 prevalence 
in pregnant women is needed to assess the possible benefits of implementing such a wide screening program. 
An estimate of prevalence generated through meta-analysis could be an adequate way to approximate national 
prevalence figures. As such, this systematic review aimed to estimate the prevalence of HTLV-1/-2 infection in 
pregnant women in Brazil.

Methods and analysis
Protocol and registration. This systematic review was prepared in accordance with the Preferred Report-
ing Items for Systematic Reviews and Meta-Analysis (PRISMA)  statement27. The protocol for this review has 
been registered in the PROSPERO International Prospective Register of Systematic Reviews under registration 
number CRD42019147362 (https:// www. crd. york. ac. uk/ prosp ero/ displ ay_ record. php? ID= CRD42 01914 7362).

Literature search. We conducted searches in the following databases: the Cochrane Library/CENTRAL, 
PubMed/MEDLINE, EMBASE, Scopus, BVS/LILACS and Web of Knowledge (ISI). The search was not restricted 
by date, language or publication type. Search terms included relevant terms in the title, abstract and text, such 
as Human T-lymphotropic Virus, Pregnant Women and Brazil. The search strategy is presented in online Sup-
plementary File S1.

We searched the reference lists of the studies included in our review to identify additional publications. 
Additionally, we searched gray literature employing multiple strategies. We searched the website “bancodeteses.
capes.gov.br”, a repository of Brazilian theses and dissertations, and the “Open Grey” (http:// www. openg rey. eu/). 
Furthermore, we contacted the technical staff of the Department of Chronic Conditions and Sexually Transmit-
ted Infections of the Brazilian Ministry of Health and experts in the area to gather information from ongoing 
or unpublished studies. Although this strategy was adopted, no study of this nature (ongoing or unpublished) 
was found and used in the systematic review. Data from conference proceedings were included. Authors were 
contacted wherever necessary to assess inconsistent or missing data on papers.

Eligibility criteria. This systematic review of the literature included studies that met the following criteria: 
(1) cohort studies or cross-sectional studies; (2) studies assessing HTLV infection in pregnant women in Brazil; 
and (3) studies with confirmatory tests for HTLV-1/-2. No age, language or date restrictions were applied.

Study selection and data extraction. Two reviewers (WJD and BAV) assessed the titles and abstracts 
of all the studies identified in our search. They were blinded to author and journal names. These researchers 
then independently performed full-text reviews and data extraction using standardized forms on those studies 
that fulfilled the eligibility criteria. Discrepancies between the reviewers were resolved by consensus; whenever 
needed, the opinion of a third reviewer (EMW) was sought. Records were managed with a reference manage-
ment software.

The following data were extracted from the full text documents: title, authors, publication year, study design, 
number of participants, characteristics of the population (such as age, race, educational level, geographical region 
of Brazil), number of women infected with HTLV-1 and HTLV-2, number of women not infected with HTLV, 
HTLV testing method, HTLV risk factors and comorbidities (such as HIV or syphilis coinfection), time of data 
collection (pre- or postpartum) and study setting. In cases of duplicate reporting, the study that provided more 
information was included.

Risk of bias assessment. The quality of the studies included in this review was assessed with an adapted 
version of the NIH “Quality Assessment Tool for Observational Cohort and Cross-sectional Studies”. The overall 
strength of the body of evidence was assessed using the “Grading of Recommendations Assessment, Develop-
ment and Evaluation” (GRADE) tool, using the principles and domains applied in the quality assessment for 
prognostic  studies28.

Statistical analysis. The narrative synthesis of the studies included in this review was structured around 
the prevalence of HTLV-1/-2 in pregnant women. We considered for meta-analysis only studies with confirma-
tory tests with typing for HTLV-1/-2. We used a random effects model where the studies weights were assigned 
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by the inverse of their variance (inverse variance method) and the summary measure was obtained by logit 
transformation. This model was used to pool prevalence data and estimate the prevalence with 95% confidence 
intervals (CIs). In addition, prediction interval was presented.

We performed a subgroup analysis by geographical region (North, Northeast, Center-West, Southeast and 
South) into account. Heterogeneity was assessed by means of the chi-square test and the  I2 statistic. Meta-
regression was performed to investigate the effect of age on the prevalence estimates. Cumulative meta-analysis 
was conducted to assess the influence of time on the prevalence of HTLV-1/-2. All analyses were performed 
using R 3.6.1 and the packages meta 4.9-729 and metafor 2.1-030.

Results
We identified 233 abstracts from the selected databases, and 13 additional studies were included from the listed 
references of the identified manuscripts as well as other sources. From the 100 unique citations, 60 were excluded, 
and the full texts of the remaining 40 publications were screened. We excluded 14 articles in the subsequent 
full-text assessments for reasons such as same populations of articles already included, incomplete data, study 
designs not included in the inclusion criteria and studies do not present confirmatory test (Fig. 1). After this 
evaluation, 26 articles reporting the prevalence of HTLV were retained for qualitative  synthesis21,26,31–54. Of these 
26 studies evaluated that used confirmatory tests, only 17 reported which types of HTLV were studied and used 
for quantitative analysis (meta-analysis). Fifteen articles presents data for HTLV-1 and -221,26,33,35,39,40,42,45,46,48–52,54 
and two about HTLV-143,44. None report data just for HTLV-2.

A summary of the studies characteristics is presented in Supplementary Table S1. The studies evaluated the 
prevalence of HTLV in all five regions of Brazil. Regarding screening and confirmatory methods without HTLV 
typing differentiation, 84.6% of the studies used ELISA, and 80.8% used Western Blot. Of these studies, ten used 
ELISA and Western-Blot, three of them used ELISA and PCR and eight used ELISA plus Western-Blot and PCR 
combined.

The overall quality of evidence for HTLV prevalence was rated according to the NIH “Quality Assessment 
Tool for Observational Cohort and Cross-sectional Studies”, as shown in Supplementary Table S2. In general, 
the quality of evidence is good. In the point “Was a sample size justification, power description, or variance and 
effect estimates provided?” the majority the answers are no, but that is due to the fact that the studies are mostly 
observational, not aimed to find associations, having a more exploratory character. In the point “Was the par-
ticipation rate of eligible persons at least 50%?” and “Were the outcome assessors blinded to the exposure status 
of participants?” most studies did not report any explanation.

The overall prevalence of HTLV-1 was 0.32% (95% CI 0.19–0.54; 17 studies;  I2 = 96%). The prediction inter-
val for HTLV-1 prevalence ranged from 0.04 to 2.75%, with 95% confidence (Fig. 2). In addition, the overall 
prevalence of HTLV-2 was 0.04% (95% CI 0.02–0.08; 15 studies;  I2 = 65%). The prediction interval for HTLV-2 
prevalence ranged from 0.01 to 0.29%, with 95% confidence (Fig. 3). The prediction intervals represent the range 
of expected HTLV-1 and 2 prevalence in brazilian pregnant women in 95% of settings.

The cumulative meta-analysis showed no important changes in prevalence of HTLV-1 and -2 since 2006 (k = 6) 
and 2008 (k = 7), respectively (see Supplementary Figs. S1 and S2). It is worth noting that confirmatory PCR tests 
started to be used in 2001 together with Western-blot or in isolation, according to our subgroup analysis by test 
type (see Supplementary Figs. S3 and S4). The introduction of PCR as a method to analyze HTLV-1/-2 might lead 
to higher prevalence estimates, due to an increase in  sensitivity55–57. However, as most protocols are established 
in-house and will not have an extensive  validation22, this can also be a source of heterogeneity between estimated 
prevalence standard PCR assays for HTLV-1/-258.

Subgroup analysis was performed in an attempt to explain the heterogeneity among the studies. Looking 
data for HTLV-1, most studies were carried out in the Northeast region (n = 9), followed by the Center-West 
(n = 4) and Southeast (n = 2) regions; the North and South regions were represented by one study in each region. 
Studies for HTLV-2 have the same distribution, unless the Northeast region (n = 7). The forest plots with the 
estimates for each region are shown in Figs. 4 and 5. The results show generally narrow CIs and a significantly 
lower prevalence of HTLV-1 and -2 in the Center-West region than in the Northeast region. The point estimate 
of HTLV-1 prevalence was higher in the Northeast, while HTLV-2 was higher in the South region.

The heterogeneity was high in the Northeast region  (I2 = 83%), moderate in the Southeast  (I2 = 59%) and low 
in the Center-West  (I2 = 12%), for HTLV-1 and moderate for HTLV-2, in Northeast  (I2 = 44%). There was no het-
erogeneity in other regions. It was not possible to do subgroup analysis for North and South regions because there 
was just one study in each region, with very limited sample size, 618 and 643, respectively and the southern study 
evaluated high-risk pregnant women. Thus, the analysis results for the North and South should be interpreted 
with caution. The Northeast region heterogeneity was the only statistically significant (p < 0.01) for HTLV-1.

Additional subgroup analyses are presented in the supplemental figures. A comparison of studies that uti-
lized different test methods is presented in Supplementary Figures S3 and S4. The prevalence estimates were not 
significantly different, but the heterogeneity was lower in studies that used only PCR than in studies that used 
other methods, for those which evaluated HTLV-1 (Supplementary Fig. S3). Heterogeneity was lower in studies 
that used only Western-blot for HTLV-2 studies (Supplementary Fig. S4). The versions of the WB assay have 
evolved over time and more recently PCR started to be more used. The type of confirmatory test used appears 
to influence different ways for each type of HTLV.

Furthermore, a meta-regression was performed with age as a covariate if the studies described this data. Few 
studies reported the mean age of their sample (5 of them of HTLV-1 and 4 of them of HTLV-2). This model 
showed no statistically significant association between HTLV infection and age in pregnant Brazilian women 
(p = 0.217 for HTLV-1 and p = 0.131 for HTLV-2).
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Discussion
Overall, we found that the prevalence of HTLV-1 in pregnant women in Brazil is much higher than HTLV-2 
with important differences between regions. The prevalence of both HTLV-1 and -2 are higher in the Northeast 
compared to Center-West region. Studies included in the systematic review were, in general, small and restricted 
to specific cities or regions and presented a high level of heterogeneity.

Brazil does not have a nationwide screening program for HTLV-1/-2. The state of Mato Grosso do Sul has a 
comprehensive statewide screening program for sexually transmitted infections in pregnant women, with a low 
prevalence of HTLV-1/-2  infection26,50,59. In 2012, the state of Bahia implemented the “State Prenatal Screening 
Program on filter paper”, to detect various diseases, including HTLV-1/-2, during the gestational  period60,61. 
Selected studies on the prevalence of HTLV in Brazil show a prevalence of over 1% for HTLV-1, particularly in 

Figure 1.  PRISMA flowchart.
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the Northeast region or in specific populations. We found that most studies reporting a high prevalence had 
small or very localized  samples34,40,43,46. Conversely, findings of particularly low rates of HTLV-1/-2 infection were 
common in large studies that analyzed data from the Mato Grosso do Sul screening  program26,50,59. Differences in 
the prevalence from the Mato Grosso screening program and other regional studies can result from differences in 
population included in those studies. Differences in estimated prevalence could be due to real differences about 
included population or selection bias of some studies, where high risk population is included only.

Figure 2.  Forest plot of the prevalence of HTLV-1 infection, as detected by confirmatory tests, in pregnant 
women.

Figure 3.  Forest plot of the prevalence of HTLV-2 infection, as detected by confirmatory tests, in pregnant 
women.
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Due to the highly localized, endemic nature of HTLV infection foci, Brazilian pregnant women must be 
compared to women from other endemic, high-prevalence countries. Japan is a country that presents one of the 
areas with the highest prevalence of HTLV-1 in the  world6,62. Several prevalence studies have used confirmatory 
tests. In the past 10 years, the Ministry of Health, Labor, and Welfare in Japan has included HTLV-1 antibody 
testing in antenatal pregnancy  screening63,64. In 2013, the positivity rates of HTLV-1 Western Blot tests ranged 
between 0.067% in Kanto (around Tokyo) to 0.663% in Kyushu (southwest area)65. The prevalence of this infec-
tion in pregnant Japanese women seems to be similar to that in pregnant women in Brazil. However, it seems 
our estimates are lower than those in pregnant women in other locations. In general, studies from  Africa66–73 
reported prevalence higher than our estimate, ranging around 2.0%, with the highest prevalence of HTLV-1, 
at 5.5%, in pregnant women who attended an antenatal clinic in  Nigeria72. Our estimates of HTLV-1 were also 
lower than those in pregnant women who emigrated from endemic areas, such as the Caribbean (1.42%)74. In 
other endemic countries in Latin America, studies showed prevalence rates of HTLV-1 close to 2.0% in Peru and 
 Jamaica75–77 and approximately 3.4% in French Guiana (with significant variations between ethnic groups)78.

Among pregnant women who live in Spain, prevalence estimates of HTLV-2 infection range from 0.01 to 
0.03%79,80. African studies show prevalence of this virus rates between 0.08 and 3.8% in pregnant  women66,68,72,73. 
An Argentine study show a prevalence of 0.12% in this  population81. Although our HTLV-2 estimates seem to 

Figure 4.  Forest plot of HTLV-1 infection in pregnant women by Brazilian geographical region.
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be higher than native and immigrant pregnant women who live in Spain, we found lower estimates than other 
countries.

Of all studies included in this systematic review, only 5 of HTLV-1 and 4 of HTLV-2 reported the mean age 
of the  participants26,39,44,52,54, and the range of mean ages was very small (23.9 to 27.0). According to the meta-
regression model, age was not associated with the prevalence of HTLV infection, in contrast with the literature. 
The prevalence increases gradually with  age6,71,82,83 and is significantly higher in pregnant women older than 
 3067 and 40 years  old70. Over the years, sexual activity among women of childbearing age increases, suggesting 
male-to-female  transmission67.

This study has some limitations that must be acknowledged. While we tried to explore and account for the dif-
ferences between regions in Brazil, it is very likely that our overall estimates are not representative of the pregnant 
population across all of Brazil. The included studies did not cover all the states in the country, offering limited 
estimates of HTLV-1/-2 for each region. In addition to real differences in the prevalence of infection, regions also 
differed in the number of studies, type of population included in these studies and typical sample size of studies, 
leading to high heterogeneity due to studies intrinsic factors. Additionally, few studies were population based.

Compared to other infections among pregnant women, HTLV-1 appears to have a similar prevalence to HIV 
(0.38%)84 and hepatitis B (0.4%)85. While there is an established national surveillance program for the last two, 
there is no national screening for HTLV-1. The similarity in prevalence could reflect either true differences in 
estimates or lack of nationwide information. Since 1993 serologic tests for HTLV-1/-2 became mandatory in 
Brazilian blood  banks86, with prevalence ranging between 0.03 and 0.987,88. Those data could suggest a meaning 
to start a screening program during pregnancy, as was done in Japan. Our study highlights a lack of data on 

Figure 5.  Forest plot of HTLV-2 infection in pregnant women by Brazilian geographical region.
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prevalence in pregnant women and the need for nationally and regionally representative measures of burden 
of HTLV-1/-2 infection in Brazil to support decision-making about screening to prevent vertical transmission.
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