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ABSTRACT

The aim of study was to assess the prevalence of Treponema pallidum and HIV infection 

in Amerindian people (Mbya Guarani) over the age of 11 in Puerto Iguazu (Argentina) and 

to describe the contact tracking of cases. The method was a cross-sectional study in the 

Mbya Guarani people living in three villages of Puerto Iguazu (community A, pop. 1,146; 

community B, pop. 369; and community C, pop. 149). Participants were randomly invited 

to participate in the survey and in blood testing. Of the 551 participants, 48 were infected 

by T. pallidum (8.71%; 95% confidence interval [CI] 7.38-10.04). The infection prevalence 

decreased with age, standing at 9.66% in the 11-19 age group, 8.42% in 20-39 age group and 

4.54% in people aged 40 and older. We tracked 130 contacts for the 48 T. pallidum cases; 

39/40 (97.5%) sexual contacts tested positive for syphilis. Among the 90 children born to 

infected mothers, 76 aged 18 months or older tested negative, while 8/14 younger children 

were still at risk for congenital syphilis. There were four cases of HIV infection (0.72%, 

95% CI 0.31-1.13). Prevalence of T. pallidum infection and HIV infection are relevant in this 

indigenous community of Argentina, representing a public health concern. 

KEYWORDS: Syphilis. Treponema pallidum. HIV. Argentina. Guarani ethnicity. Congenital 

syphilis. 

INTRODUCTION

Recent years have seen an increase in many sexually transmitted infections 
(STIs) worldwide, but especially in the Americas, with a clear predominance of 
syphilis. This infection can be efficiently diagnosed and treated, but it continues to 
be an important global health problem, especially in female sex workers and men 
who have sex with men1. According to World Health Organization (WHO) global 
estimates for 2016, there were roughly 376 million cases of new infections of the 
four curable STIs (chlamydia, gonorrhea, trichomoniasis and syphilis)2,3, with an 
estimated 5.6 million new cases of syphilis (including 988,000 in pregnant women). 
The global syphilis prevalence has been estimated at 0.5%2,3. At the same time, 
there were approximately 37.9 million people living with HIV at the end of 2018, 
and 1.7 million of these cases were new infections4.

In Argentina, trends in STIs are similar to elsewhere in the world, for example 
the United Kingdom, with a general rise in incidence of gonorrhea and syphilis5,6. 
The current prevalence of Treponema pallidum infection, the causative bacterium 
agent of syphilis in the general population of Argentina is unknown, but according 
to the Ministry of Health, the number of reported cases increased from 3,875 in 2011 
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to 11,709 in 2017, with outbreaks seen in both adults and 
adolescents across all the socioeconomic classes6. A study in 
couples who underwent prenatal screening in four provinces 
(Buenos Aires, Cordoba, Mendoza and Santa Fe) showed 
a prevalence of syphilis of 0.8%, while the prevalence in 
pregnant women was approximately 1.32%7. Regarding HIV, 
an estimated 129,000 people are living with the virus, for an 
overall prevalence of 0.4%, with 5,800 new diagnoses every 
year5. Young people (especially women under 25) are the 
ones with the highest risk of acquiring an STI in Argentina5.

Few reports of syphilis or HIV infection have been 
reported in Argentine Amerindians. One study carried out 
in 2017 reported an overall T. pallidum prevalence of 4.2% 
in these communities8. In the Mbya-Guarani population of 
Misiones province, the prevalence was estimated at 6.7% in 
2010 and 6.0% in 20139. However, no specific information 
is available on the prevalence of T. pallidum or HIV in 
people living in the small Guarani villages of Puerto Iguazu 
(Misiones, Argentina).

The prevalence of syphilis shows important variations 
in the indigenous populations of South America. In 
a study carried out in the Peruvian Amazon, 1.6% of 
pregnant indigenous women were infected10, while in 
other communities in the same region, the rates ranged 
from 3.2% to 7.5%11,12. In Brazil, the overall prevalence of 
syphilis was less than 2%, similar to the 1.82% observed 
in the indigenous population of the Brazilian State of 
Amazonas13,14, while in Paraguay, the prevalence in the 
indigenous population is about 6.6%15,16. Likewise, HIV 
shows variable prevalence rates among indigenous people, 
estimated at 0.2%-0.7% in the Peruvian Amazon10,12, 0.25% 
in Paraguay15, and 0.13%-0.80% in Brazil13,17,18.

The aim of this study was to assess the seroprevalence 
of T. pallidum and HIV infections in residents aged 11 years 
and older, in the Amerindians communities of Puerto 
Iguazu. Secondary goals were to describe contact tracking 
the horizontal transmission (sexual partners) and the vertical 
one (children of positive mothers) and to assess response 
to the treatment of syphilis. 

METHODS

A cross-sectional descriptive study of seroprevalence 
for syphilis and HIV was conducted in three Mbya Guarani 
communities (villages) in Puerto Iguazu, province of 
Misiones, Argentina (Figure 1).

Study population

In this country, the total population of Amerindians 
in 2010 was 955,032 people, spread across 30 different 

ethnic groups; together, they make up about 2.4% of the 
population19. In Misiones, 93 Mbya Guarani communities 
are dispersed throughout the province, representing more than 
1,200 families and a total population of about 6,200 people20.

The indigenous population of Puerto Iguazu is made 
up of approximately 1,600 inhabitants, distributed among 
three communities (community A, population 1,146, 
182 families; community B, population 369, 73 families; 
community C, population 149, 42 families). All of them 
are in the peri-urban area of Puerto Iguazu, within a 7 km 
radius of “Dr. Marta T. Schwarz” Public Hospital (Figure 1). 
This population group is not an active part of the health 
system, nor do its members tend to spontaneously access 
health services, except in the case of illness or possible 
pregnancy among young women. Men generally do not use 
health services. The communities are composed of a large 
number of families living in small huts, often with two or 
even three families per dwelling. A small proportion of the 
Mbya Guarani are semi-nomadic. Culturally speaking, the 
size of the community is associated with power and social 
status, so fertility is highly valued, and contraceptives are 
not socially acceptable. There is little awareness of STIs 
or the methods used to detect, treat, or prevent them, as 
health education strategies for preventing STIs have not 
been culturally designed for these communities. 

Regarding the economic context, subsistence activities 
have been diversified and traditional work, such as hunting, 
fishing, foraging and slash-and-burn agriculture have been 
complemented by artisan markets located in different 
urban settings, as well as temporary jobs in rural colonies. 
Mbyas enter the broader labor market as part-workers on 
plantations cultivating yerba mate, tobacco and tea, or as 
gardeners or carpenters in urban areas. These activities 
have favored an increased contact with the conventional 
Argentinian society and a wider use of currency in economic 
exchanges. This shift has brought about numerous lifestyle 
changes, creating possibilities for acquiring new goods and 

Figure 1 - Geographical location of the Guarani communities in 
Puerto Iguazu (community A, community B, and community C ).
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products, including processed foods, among others, and 
providing access to different health services.

Sampling strategy

To estimate the prevalence of T. pallidum infection 
in Mbya Guarani people, we obtained a random sample 
of people aged 11 years and older and residing in the 
indigenous communities of Puerto Iguazu. Participants 
were selected through a stratified random sampling from 
a population-based registry at each community primary 
healthcare center, and the number of participants included 
from each village was proportional to its size (Table 1).

A sample size calculation was based on an estimated 
prevalence of syphilis of 5.9%,8 a confidence level of 95%, 
and precision of 2%, with the help of the Epidat 4.1 software 
(Direccion Xeral de Saude Publica, Xunta de Galicia, 
Spain). Thus, the total number of individuals needed from 
each village was: 297 participants in community A, 176 in 
community B, and 78 in community C. Subsequent contact 
tracking included all the contacts of the infected people, 
independently of age or residence in the studied communities.

Detection of T. pallidum infection

Screening for T. pallidum infection was performed 
by means of the unheated-serum reagin (USR)-modified 
Venereal Disease Research Laboratory test (VDRL test; 
Wiener Lab, Argentina), and diagnosis was confirmed 
using an enzyme-linked immunosorbent assay (ELISA) 
containing p15, p17, and p47 recombinant antigens of 
T.  pallidum, according to manufacturer’s instructions 
(ELISA 4.0. Wiener Lab, Argentina) and the Ministry 
of Health of Argentina guidelines on STIs and HIV21. 

Participants were considered to have a syphilis infection 
if they had a reactive non-treponemal test plus subsequent 
confirmation with a treponemal test, with no previous 
history of diagnosis or treatment for syphilis21.

In infants aged < 18 months that were born to infected 
mothers, diagnosis of congenital syphilis was done 
by analyzing the clinical status and serological results 
obtained in the mother-child binomial, according to the 
criteria established by the Ministry of Health of Argentina22 
and Parker et al.23. Moreover, clinical evaluation and 
complementary studies were performed during the follow‑up. 
The VDRL test was also used to assess the treatment efficacy.

Detection of HIV infection

The screening test was the particle-agglutination assay 
using gelatin particles coated with HIV-1 and HIV-2 
antigens (SERODIA-HIV 1/2 Fujirebio, Japan). Samples 
yielding positive or borderline results were subjected to 
immunochromatography, using as antigens the synthetic 
peptides gp41 M and O of HIV-1 and gp36 of HIV-2 
(HIV 1/2 VIKIA, Bio Merieux, France).

When screened samples were reactive to HIV antibodies, 
the researchers went back to the community in order to 
collect a second sample within a week of the first contact, 
and the infection was confirmed by a second ELISA and 
Western Blot. More specific tests were also undertaken to 
assess the viral load and to perform flow cytometry so as 
to determine the CD4+ lymphocyte count (HIV‑1  DNA 
nested-multiplex-PCR, targeting env and gag HIV-1 
genes; and COBAS TaqMan HIV-1, version 2.0; Roche 
Diagnostics, Mannheim, Germany, respectively) according 
to the protocols of the Ministry of Health of Argentina24. 
These tests were performed by the Biological Institute “Dr. 
Tomas Peron” Provincial Reference Center for HIV/AIDS 
and Viral Hepatitis, in Buenos Aires.

Contact tracking 

After identifying seropositive samples for T. pallidum 
and HIV, we continue to investigate the case contacts. 
Contact tracking included (1) potential sexual transmission 

Table 1 - Characteristics of the Mbya Guaraní communities included in the study and the study participants.

Characteristics
Community

Community A Communiy B Community C

Total population, N 1,146 369 149

Total population aged ≥ 11 years, N (%) 669 (58.3) 261 (70.7) 90 (60.4)

Sampling fraction, N (%) 297 (44.4) 176 (67.4) 78 (86.6)

Median age (years) in the sample 20 23 23

Males in the sampling fraction, N (%) 136 (45.8) 80 (45.45) 37 (47.4)

Male to female sex ratio in the study sample 0.84 0.83 0.90

Age range (years) 11-90 11-84 11-87
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(sexual partners) of people with confirmed infections in the 
prevalence study and (2) potential vertical transmission 
(the children born to seropositive mothers), who may have 
acquired the infection during the pregnancy or the delivery 
(transplacental transmission, birth canal, respectively) or, 
in the case of HIV, also during lactation. The case contacts 
studied were not part of the original sample.

This study required interdisciplinary actions involving 
community health workers, who served as linguistic 
facilitators, as well as physicians from the local hospital, 
laboratory technicians and professionals from other 
diagnostic support services. The children born to mothers 
from the sample were included in the study of case contacts. 
Those with more than 18 months underwent a VDRL test. 
Younger children born to seropositive mothers were tested 
by means of several complementary studies, including 
radiographs, ultrasounds as well as blood and cerebrospinal 
fluid (CSF) tests. Diagnosis of congenital syphilis was based 
on a combination of results from physical, radiological and 
serological tests on the infant and the mother, in accordance 
with guidelines on prevention and treatment of congenital 
and perinatal infections from the Ministry of Health of 
Argentina21. Contacts were tested by means of the same 
serological laboratory techniques described above, along 
with additional tests when necessary: polymerase chain 
reaction (PCR) tests for HIV in young (< 18 months) 
children, plus reagin tests in CSF. 

Assessment of response to treatment 

Individuals whose laboratory tests were positive for 
syphilis, were informed on their results and offered a 
fast-track access to treatment. The health professionals 
team providing services in these communities participated 
in these activities, performing clinical evaluations and 
prescribing antibiotic treatment. The treatment used was 
penicillin benzathine according to the age and weight of 
the individuals. In patients older than 18 months, treatment 
efficacy was evaluated at three months after initiating 
the therapy, using a semiquantitative VDRL laboratory 
test on a new blood sample, with the same reagents and 
procedure described above. For syphilis, we defined an 
adequate serological response and treatment efficacy as a 
2-titer decrease on the VDRL at three months of treatment 
initiation. People falling short of a decrease of 2 titers were 
considered for a second course of treatment, and the VDRL 
was repeated at six months. Treatment failure was defined as 
the cases in which titers either increased or did not change 
in the nontreponemal test.

The children under 18 months born to mothers with a 
confirmed infection and suspected of congenital syphilis 

were treated with crystallin penicillin 100,000-150,000 IU/kg  
for 10 days. Treatment response was evaluated through 
laboratory tests and medical examinations with follow-up 
at three and six months of treatment initiation or until the 
child reached 18 months of age. An effective response was 
defined as a negative result or substantial decrease in the 
VDRL titers, criteria in line with those suggested by the 
Ministry of Health24.

Statistical analysis

Using data from the prevalence study on syphilis and 
HIV infection, the variables of the sampled population were 
compared using the chi-squared test, applying the Yate’s 
correction, when appropriate. The SPSS statistical software 
(version 16.0, SPSS Inc., Chicago, IL, USA) was used for all 
the calculations. The magnitude of the effect was quantified 
as an odds ratio (OR) with a 95% confidence interval (CI). 
The two-tailed significance level for all statistical tests was 
set at p < 0.05.

Ethical aspects 

The research project and all the protocols were reviewed 
and approved by the steering committee of the School of 
Exact, Chemical and Natural Sciences of the National 
University of Misiones (Provision Nº 2171 de 16/12/2014), 
and by the Ethics Committee of the “Dr. Fernando Barreyro” 
Public Provincial Pediatric Hospital of Misiones. 

Authorization was requested and granted by the 
caciques (a term used to designate the community leaders) 
to carry out our research in the villages. All the study 
participants went through a process of informed consent, in 
which they received information on the voluntary nature of 
their participation and could read, ask questions, and receive 
straightforward answers about the study objectives and 
the procedures that would be carried out. Furthermore, the 
health authorities and caciques collaborated on establishing 
culturally sensitive methods that would enable the fulfilment 
of both, the study objectives and the respect to the social 
norms of each community.

RESULTS

Table 1 describes the study population in the three 
studied Mbya Guarani communities. 

Seroprevalence of T. pallidum infection

From the total of 551 individuals screened in the three 
villages, 48 were infected with T. pallidum (seroprevalence 
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8.71%, 95% confidence interval [CI] 7.38-10.04). 
This result was similar in all the three communities: 
community A, 8.42% (95% CI 6.36-10.48), community B, 
9.09%  (95%  CI 6.85-11.33), and community C, 8.97% 
(95% CI 6.37-11.20). Results of the semiquantitative VDRL 
test (frequency and titers), were as follows: community A 
6.25%, < 1:16; community B 66.66%, 1:16 to 1:32; and 
27.08%, ≥ 1:64 in community C.

Table 2 shows data on the seroprevalence to T. pallidum 
infection in the overall study sample and in each of the 
indigenous communities. Seroprevalence was similar in 
both sexes, but decreased with age, standing at 9.66% 
in people aged 11-19 years, 8.90% in people aged 20‑39 
(OR:0.91 95% CI: 0.49–1.68), and 4.54% in people aged 
40 and older (OR: 0.44, 95% CI: 0.12–1.53) (p = 0.05). 
There were no statistically significant differences in 
seroprevalences between sexes or age groups in the three 
studied communities. 

T. pallidum-HIV coinfection

There was one case of T. pallidum-HIV coinfection 
(0.18%, 95% CI 0.03-1.02), occurring in a woman (1/198, 
0.34%) residing in community A.

Contact tracking: T. pallidum

We examined 130 contacts of the 48 people with a 
confirmed T. pallidum infection: 40 sexual partners and 
90 children born to infected mothers. Figure 2 shows the 
flow chart for the screening of the contacts. From the total 
of 40 screened sexual partners, 39 tested positive for the 
infection (97.5%) (Table 3). 

From the total of 43 women infected with T. pallidum 
(seroprevalence study [n=26] plus contact tracking [n=17]), 
38 of them (88.37%) had 90 children, whose age ranged 
from 10 days to 8 years. All the 76 children with more 
than 18 months old tested negative for syphilis. There were 
14 younger children, of whom six were born to mothers 
who received treatment during pregnancy, and these children 
tested VDRL negative at birth and at six months of age, so 
that congenital syphilis was ruled out. The eight remaining 
children were born at home, and their mothers did not recall 
having received treatment. All of these children were referred 
for treatment as well as for laboratory and clinical follow-up 
until reaching 18 months of age. All the laboratory controls 
up to 18 months of age showed a reduction in VDRL titers 
(Table 4). None of the children showed sequelae of congenital 
disease or signs of late congenital syphilis. 

Table 2 - Seroprevalence to T. pallidum and to HIV in the overall study sample and in each indigenous community. 

Total Community A Community B Community C

n/N (%) OR (95% CI) n/N (%) OR (95% CI) n/N (%) OR (95% CI) n/N (%) OR (95% CI)

Treponema pallidum infection

Total 48/551 (8.71) - 25/297 (8.42) - 16/176 (9.09) - 7/78 (8.97) -

Sex

Male 22/253 (8.69) Ref 10/136 (7.35) Ref 8/80 (10.00) Ref 4/37 (10.81) Ref

Women 26/298 (8.72) 1.00 (0.55-1.81) 15/161 (9.31) 1.29 (0.56-2.98) 8/96 (8.33) 0.81 (0.29-2.28) 3/41 (7.31) 0.65 (0.13-3.12)

Age group

11 - 19 years 23/238 (9.66) Ref 12/139 (8.63) Ref 7/69 (10.14) Ref 4/30 (13.33) Ref

20 - 39 years 22/247 (8.90) 0.91 (0.49–1.68) 11/139 (7.91) 0.90 (0.39-2.13) 9/77 (11.69) 1.17 (0.41-3.33) 2/31 (6.45) 0.44 (0.07-2.65)

≥ 40 years 3/66 (4.54) 0.44 (0.12–1.53) 2/19 (10.52) 1.25 (0.25-6.04) 0/30 (0.00) NA 1/17 (5.88) 0.40 (0.04-3.93)

Range of titers

1:2 – 1:8 3/48 (6.25) - 2/25 (8.00) - 1/16 (6.25) - 0/7 (12.50) -

1:16 – 1:32 32/48 (66.66) - 11/25 (44.00) - 14/16 (87.50) - 7/7 (8.75) -

1:64 – 1:128 13/48 (27.08) - 12/25 (48.00) - 1/16 (6.25) - 0/7 (0.00) -

HIV infection

Total 4/551 (0.72) 2/297 (0.67) 2/176 (1.13) 0/78 (0.00)

Sex

Male 1/253 (0.39) Ref 0/136 (0.00) Ref 1/80 (1.25) Ref 0/37 (0.00) Ref

Women 3/298 (1.00) 2.56 (0.26-24.8) 2/161 (1.24) NA 1/96 (1.09) 0.83 (0.05-13.5) 0/41 (0.00) NA

Age group

11 - 19 years 0/238 (0.00) NA 0/139 (0.00) NA 0/69 (0.00) NA 0/30 (0.00) NA

20 - 39 years 3/247 (1.21) 0.79 (0.08-7.81) 1/139 (0.71) 0.13 (0.01-2.17) 2/77 (2.59) NA 0/31 (0.00) NA

≥ 40 years 1/66 (1.51) Ref 1/19 (5.26) Ref 0/30 (0.00) Ref 0/17 (0.00) Ref

n: number of events; N: sample size; NA: not available; Ref: reference; OR: odds ratio; 95% CI: confidence interval
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Response to treatment 

Between the prevalence study and the case contacts 
tracking, a total of 95 individuals were diagnosed with 
T. pallidum infection. They were divided into two 
groups according to age: group 1 consisted of 8 children 
younger than 18 months, and group 2 was composed of 
87 adolescents and adults aged 11 years and older. All 
the young children completed the indicated treatment, as 

prescribed, and then showed negative results in the VDRL 
test. In the second group, 97.7% (85/87) were treated, while 
two individuals (2.3%) could not be found and thus did not 
receive treatment. Of these 85 people, 82 (96.5%) completed 
the treatment, while the other three received only one dose 
of the antibiotic. Health workers were unable to find them 
to administer the remaining medication. Likewise, two of 
the people who completed the treatment were lost to follow-
up before their treatment response could be assured by the 
VDRL test; the other 80 patients were tested.

Based on medical and laboratory criteria, treatment 
was considered effective in all of the group 1 patients at 3- 
and 6-months follow-ups. At 18 months of age, they were 
tested again to confirm the seronegative result. A decrease 
in VDRL titers was observed in all the patients in group 2, 
with a drop of two or more dilutions in the reaction, showing 
that the treatment was effective.

All of the children over 18 months (n = 76) tested 
negative, indicating that the mother’s infection was recent 
or there was no vertical transmission. The 14 children aged 
less than 18 months were clinically and laboratory evaluated 
and their mothers’ medical histories were reviewed. All 
of the mothers with confirmed syphilis at the time of the 
study and who had given birth in the hospital they were 
treated, had babies that tested negative on the first follow-
up VDRL. That is, congenital syphilis was ruled out in 
six infants on the first visit. The remaining eight infants, 
who were born at home, were considered probable cases 
of congenital syphilis. Subsequent VDRL tests showed a 
decrease in the reaction titers. These results, taken together 
with the complementary studies, showed the efficacy of 
the antibiotic treatment administered. None of the children 
presented sequelae of congenital disease or manifestations 
of late congenital syphilis.

HIV infection 

Four people were infected with HIV (0.72%, 
95% CI 0.31-1.13): two participants from the community A 
(0.67%, 95% CI 0.15-1.19) and two from the community B 
(1.14%, 95% CI 0.28-2.00). Three were women (1.00%) 
and one was a man (0.39%). None of the cases were in the 
11-19 age group; three were aged 20 - 39 years (1.21%), 

Table 3 - Sexual partners from the T. pallidum seroprevalence study. 

Men 
n (%)

Women  
n (%)

Total  
N (%)

T. pallidum infection confirmed by the seroprevalence study 22 (45.9) 26 (54.1) 48 (100)

Sexual partners identified during contact tracking 23 (57.5) 17 (42.5) 40 (100)

Positive T. pallidum infection in sexual partners 22 (95.6) 17 (100) 39 (97.5)

Figure 2 - Flow chart of the 551 study participants and case 
contacts (horizontal transmission and vertical transmission).
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and one was more than 40 years old (1.51%). In three of 
the HIV‑positive people, the CD4+ lymphocyte count was 
greater than 500 cells/µL.

Contact tracking: HIV

Two of the four HIV-positive individuals from the 
community B emigrated, so it was not possible to obtain 
information on their contacts. Considering the two infected 
women that lived in community A, one did not identify any 
sexual partner. The other was pregnant and had a current 
partner, who was also HIV-positive. Two children, aged 
two and five years old were also evaluated, and they tested 
negative for HIV. 

DISCUSSION

Our results indicated high seroprevalence to T. pallidum 
(8.71%) in the Mbya Guarani communities of Puerto 
Iguazu, and we identified four HIV-positive individuals 
(0.72%). Thus, the presence of these diseases, none of which 
had been diagnosed prior to this study, has been confirmed 
in the villages surrounding the city of Puerto Iguazu. 

The observed seroprevalence to T. pallidum was higher 
than the 0.8% reported in a study on the prevalence of 
syphilis in people undergoing a premarital blood test 
investigation in Argentina24 and the 1.6% found in females 
and 6.8% in males in the region of Rio Cuatro (Cordoba) in 

a study on STIs8. Our population has also shown a higher 
prevalence than the 1.4% observed in adolescent mothers 
in Misiones10, the 4.2% seen in Amerindians in Argentina8, 
and the 6.0%9 to 6.7%8 observed in various Mbya Guarani 
villages from Misiones Province. On the other hand, 
prevalence in our study was lower than that observed in 
high risk populations, including men who have sex with 
men (20.5%), female sex workers (22.4%), and transgender 
sex workers (50%)25-27.

In general, Amerindian populations maintain their 
cultural and social customs but remain economically, 
politically and socially excluded28,29. The factors most 
closely associated with syphilis and HIV infections in 
Amerindians are polygamy, multiple sexual partners, 
transactional sex (exchanging sex for money, goods, or 
other needs), high population mobility, and presence of 
and relationships with colonizers, among others16,18,30. 
In addition, economic, geographic and cultural barriers 
prevent regular access to basic health services, affecting 
the frequency of STI testing and treatment16,18,30. These 
populations also tend to receive little information on 
STIs in their own languages16. Factors that might explain 
the higher prevalence of syphilis in these indigenous 
communities, in comparison to the general population, 
include the beliefs on health and sickness among the Mbya 
Guarani population; the use of traditional medicine as the 
first option to deal with a health problem; the continuous 
migration of community members, complicating the health 

Table 4 - Serological follow-up of the 14 children born to mothers with T. pallidum infection. 

Patient 
code

Age 
(months)

Previous 
treatment for 
syphilis in the 

mother

Birthplace 
VDRL titers in 

the mother
1st follow-up

Treatment in 
the child

2nd follow-up 
3rd follow-up 
(6 months)

1 0 No Home 64 Neg Yes Neg Neg

2 3 No Home 64 32 Yes 8 2

3 4 Yes Hosp 32 Neg No — —

4 1 Yes Hosp 16 Neg No — —

5 2 No Home 16 16 Yes 8 2

6 4 Yes Hosp 64 Neg No — —

7 1 Yes Hosp 64 Neg No — —

8 2 No Home 4 16 Yes 4 2

9 1 No Home 16 4 Yes 2 Neg

10 1 No Home 16 16 Yes 2 Neg

11 1 No Home 8 Neg Yes Neg Neg

12 3 Yes Hosp 32 Neg No — —

13 0 Yes Hosp 64 Neg No — —

14 1 No Home 32 32 Yes 4 2

Neg: negative VDRL result; Hosp: Hospital. 
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system’s capacity to detect, treat, and follow them; the 
negligible presentation of men to healthcare services (most 
indigenous people presenting to health centers are women 
giving birth, although most births are at home); the long 
distance (10 km) separating the communities and health 
centers with laboratory services to detect these diseases; 
sociocultural characteristics such as the non-acceptance 
of barrier contraception methods (condoms) during 
sexual intercourses ; the lack of sexual health promotion 
professionals working as linguistic and cultural facilitators; 
and the lack of general health promotion, as well as STI 
prevention, adapted to the Mbya Guarani population. 

In addition, the low acceptance of barrier contraception 
methods occurs in a context where many people have 
multiple sexual partners, further increasing the risk of STIs. 
Another peculiarity that would favor transmission is the 
small proportion of Mbyas who maintain a semi-nomadic 
lifestyle, whereby individuals or small families moving 
between different Mbya Guarani settlements in Misiones, 
Brazil, and Paraguay. This mobility would also facilitate 
the transmission of STIs between communities16.

A final and relevant risk of transmission is the increased 
contact with the wider Argentinian population through the 
labor market, for example when Mbyas work during the 
harvest season on yerba mate, tobacco and tea plantations 
or in urban areas as gardeners or carpenters. All of these 
activities favor a more intense contact and disassortative 
mixing of populations, favoring the transmission of STIs31.

The prevalence results are representative of the three 
included villages around Puerto Iguazu, but they cannot 
be generalized to all Mbya Guarani populations, as we do 
not have information on the epidemiological profile of the 
other communities in the region. Cultural practices and 
behaviors in the villages can vary significantly depending on 
unknown factors, and these could have an important impact 
considering the villages’ locations and their social patterns 
relative to urban areas of the non-Guarani population. That 
said, one recent study in Guarani women of Paraguay 
reported a prevalence of T. pallidum infections of 6.8%18 

and 6.6%15 in younger (15 to 18 years). 
In other indigenous populations of South America, 

the prevalence of syphilis shows important differences. 
In a study in pregnant indigenous women of the Peruvian 
Amazon, the prevalence was 1.6%10, while in other 
communities in the same region it reached 7.5%12. In 
the Brazilian Amazon, another study found a prevalence 
of 1.82%13, with implications for the risk of congenital 
syphilis14.

The constant migration of inhabitants from the villages 
limited the case follow-up and the cases contact tracking 
in sexual partners and children. Moreover, it is very likely 

that the study participants who tested positive for infection 
did not inform all their sexual partners of the results. The 
identification of sexual partners and children born to 
infected mothers was possible for all the people initially 
screened for T. pallidum. Amerindian women are not used 
to undergoing prenatal checkups, and the failure to detect 
and treat syphilitic women is directly associated to an 
increased risk of congenital syphilis8. The two children born 
to mothers infected with T. pallidum and who had reactive 
serological tests were delivered at home; these domiciliary 
births occurred without any pre- or post-natal check-ups.

Congenital syphilis is a serious condition, and 
its prevalence is not unimportant in the indigenous 
population2,8,14. In our study, all the children older than 
18 months (n = 76) tested negative, suggesting that the 
infections were recent or there was no vertical transmission. 
The 14 children of less than 18 months of age were assessed 
clinically and through blood tests. The children at risk of 
congenital syphilis, including those whose mothers received 
prenatal care and birth assistance at the hospital and those 
treated later, did not show any sequelae of congenital disease 
or signs of late congenital syphilis.

The positivity of HIV was 0% in the community C, 
0.67% in the community A, and 1.14% in the community 
B, for a total prevalence 0.72%. These results are difficult to 
compare with other reports, since there is little data on HIV 
seroprevalence in Argentina. A few studies were performed 
in pregnant women and in high-risk populations5. A single 
study in Argentine Amerindians found no cases of HIV8. 
Of the four seropositive individuals, the CD4+ lymphocyte 
count was more than 500 cells/µL in three cases, indicating 
that the immunodepression related to HIV was not severe. 

In the 10 years preceding our study, data on pregnant 
women have shown a decline in HIV infection, with 
prevalence of less than 0.5%. In the general population, 
estimates based on screening of pregnant women have 
also suggested that prevalence is less than 1%. In some 
specific groups it is much higher, for example, 30% among 
transgender people, 12% in men who have sex with men, 
7% in intravenous drug users, and 6% in sex workers5,32. 
On the other hand, the prevalence of HIV in Amerindian 
populations of South America is variable. In the Peruvian 
Amazon, it ranges from 0.2%-0.7%10,11, compared to 0.25% 
in Paraguay15, and 0.13%-0.80% in Brazil13,17,18.

The present study does show that these diseases are 
present in these Amerindian communities. Considering the 
conditions of social vulnerability to which these collectives 
are subject, it is possible that serious health consequences 
could affect Mbya Guarani villages in the short term.

There is little available information on health in 
Amerindians in Argentina, and even less in the area of 
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sexual and reproductive health8,10,22. However, there is 
published evidence on the high rates of pregnancy in 
adolescence, the lack of sexual education, and the presence 
of STIs, as indicated by studies of human papilloma virus 
(HPV)18. Different interventions have been implemented 
to improve indigenous health. The National Institute of 
Indigenous Affairs (INAI in its Spanish abbreviation), 
created by Act 23.302, aimed to address the inequalities that 
exist between these populations and the general population 
of Argentina32. Moreover, in the 1990s, the National 
Support Program of Humanitarian Actions for Indigenous 
Peoples (ANAHI in its Spanish abbreviation) established 
posts for indigenous community health workers who act as 
intermediaries between traditional cultures in the villages 
and the National Health System of Argentina33.

Our results on the prevalence of HIV and syphilis in 
these communities, along with the associated disease burden 
and risks, highlight the need for timely and appropriate 
intervention in the most vulnerable groups. Community-
based measures could include the promotion of spaces for 
learning and empowerment, as well as the use of statistical 
data by indigenous peoples to illustrate and address their 
needs and opportunities. The State could also strengthen 
its public policies to promote, develop, and implement 
continuous, standing educational opportunities, devoted 
primarily to the most vulnerable linguistic families. These 
health promotion activities could take place in both schools 
and in other settings. 

In the healthcare system, another method would be to 
create primary care centers within each community with 
doctors, nurses, and health promotion workers, as well as 
medical brigades to offer additional screening and treatment 
services. Better monitoring and integration of community 
members within the health system is also necessary to 
provide appropriate diagnosis, treatment, and follow-up 
services. Proper prenatal care with thorough checkups 
in each trimester, along with rigorous contact tracking in 
people diagnosed with infectious diseases, are also necessary, 
maintaining the utmost respect for local cultural rules. 

One limitation of this study is that the sample size was 
calculated based on an estimated prevalence of syphilis of 
5.9%9, a confidence level of 95%, and precision of 2%. 
This calculation did not consider the estimated prevalence 
of HIV, so the prevalence of HIV was underestimated in 
relation to the sample size used. Another limitation was 
the non-inclusion of variables that could have provided 
information on risk factors for seropositivity to T. pallidum 
and HIV, such as polygamy, sexual intercourse, multiple 
sexual partners, transactional sex, nomadic or semi-nomadic 
behaviors, and the presence of and relationships with the 
conventional Argentinian society.

CONCLUSION

Despite the methodological limitations, and considering 
the epidemiological data available for the territory of 
Argentina, our results suggest that prevalence of T. 
pallidum infection and HIV infection are relevant in this 
indigenous community of Argentina, representing a public 
health concern. This is consistent with the context of 
social vulnerability and exclusion that characterizes these 
indigenous communities34.

Our results suggest that it is necessary to increase the 
provision of different health services for these populations, 
including health promotion. Primary care centers could 
offer rapid diagnostic tests and treatments for STIs, while 
a medical brigade could offer additional screening and 
treatment.
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