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ABSTRACT

Observational, cross-sectional, populational study to determine the prevalence of infection by 
hepatitis B virus (HBV), hepatitis D virus (HDV), human immunodeficiency virus (HIV) and human 
T-lymphotropic virus type 1 and 2 (HTLV-1/2) in the Matsés ethnic group, after immunization against 
HBV. ELISA and qPCR tests were used in 963 residents. The prevalence of HBsAg, Anti-HBc and Anti-
HBs was 3.32%, 36.03% and 58.67% respectively. In 3.1% of the population the viral load was greater 
than 2000 IU/mL. In children under 10 years, the prevalence of HBsAg and anti-HBc was 0.0% and 2.6%, 
respectively, while protective antibodies were found in 94.4%. The prevalence of HIV and HTLV-1/2 
infection was 1.5% and 0.6%, respectively. It is therefore concluded that there are low rates of HBV and 
HDV infection in the Matsés child population. Likewise, the presence of HIV and HTLV-1/2 infection 
is confirmed.

Keywords: Hepatitis B; Immunization; HIV; HTLV; Indigenous Population (source: MeSH NLM).

INTRODUCTION

Infection by hepatitis B and D virus (HBV and HDV) is known to be endemic in several 
regions worldwide (1), mainly in Africa (2). Although South America is considered to have low 
endemicity, there are indigenous communities in the Peruvian Amazon (6) and also in Brazil, 
Colombia and Venezuela which have a high prevalence of this type of infection (3-5).

HBV co-infections with retroviruses such as human immunodeficiency virus (HIV) and 
human T-cell lymphotropic virus (HTLV) types 1 and 2, further complicate the prevention and 
control of these infections (7). Especially in rural areas with poor access to health services, such as 
the indigenous Amazonian communities (8). Prevalence values of 5.9% and 3.8% of HTLV-1 and 
HTLV-2 infections, respectively, have also been described in these communities (9,10). Although 
these infections can negatively influence in the survival of these communities, there is already 
an HBV vaccination program that has shown a decrease of cases presenting the disease, mainly 
in the infant population (11).

In this context, it is necessary to understand the current situation of HBV and HDV infec-
tions (preventable by vaccination), and HIV and HTLV-1/2 infections in indigenous popula-
tions of the Peruvian Amazon. Similar studies have been conducted in other countries of the 
Amazonian region, such as Colombia and Venezuela (12,13).
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Motivation for the study: Indigenous populations of the 
Peruvian Amazon could still have high rates of infection by 
the hepatitis B and D viruses, despite immunization.

Main findings:  The prevalence of HBsAg, total anti-HBc 
and anti-HBs was 3.3%, 36.0% and 58.7%, respectively, 
with HBsAg and anti-HBc being higher in the adult popu-
lation. In children under 10, the prevalence of HBsAg and 
anti HBc was 0.0% and 2.6% respectively, while 94.4% were 
found to have protective antibodies.

Implications: There is need to perform culturally appropriate 
interventions to control and timely diagnose infectious 
diseases in the indigenous population.

KEY MESSAGES
Therefore, the objective of this study was to determine 

the prevalence of HBV, HDV, HIV and HTLV-1/2 infection 
in the Matsés ethnic group, an indigenous population resi-
ding in the Peruvian Amazon.

THE STUDY

Population and sample size
Cross-sectional and population-based study was carried out on 
the 14 indigenous communities of the Matsés ethnic group, lo-
cated in the basins of Yavari, Yaquerana, Gálvez and the Choba-
yacu stream, in the district of Yaquerana, province of Requena, 
region of Loreto (Figure 1). According to the 2007 census of the 
National Institute of Statistics and Information (INEI), the es-
timated population was 1,724 people. Health personnel visited 
these communities during 2012 for data collection.

All the inhabitants who were in their homes during the visits 
were included in the study. No sample was calculated beforehand, 
as the intention was to include the entire indigenous population, 
considering both sexes and all age groups. Health personnel 
confidentially applied a structured epidemiological survey in 
each inhabitant’s home, which collected information on personal 
history (sex, age, date of birth, origin) and immunization status 
registered in the individual’s vaccination card. Translators were 
present to ensure that the questions were understood.

Chronic HBV infection was considered when HBsAg 
(hepatitis B surface antigen) and anti-HBc (antibody to 

hepatitis B core antigen) were positive and anti-HBc-IgM 
was negative. Past infection was considered when, anti-HBc 
and anti-HBs (antibody to HBsAg) were positive and HBsAg 
was negative. Acute infection, when HBsAg and anti-HBc-
IgM were positive. Patient was considered susceptible, when 
HBsAg, anti-HBc and anti-HBs were negative. If only anti-
HBs was positive, it was considered a protective condition. 
The levels of anti-HBs≥10 mUI/mL were also considered 
protective.

Figure 1. Geographical location of the Matsés ethnic group in the Peruvian Amazon.
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Laboratory tests
Blood samples of 10 mL were obtained from inhabitants 
over 6 years old, and 5 mL from those under 6 years old. 
These samples were processed at the National Reference La-
boratory of Hepatitis and HIV of the Instituto Nacional de 
Salud (INS acronym in Spanish). The ELISA technique was 
used to determine the serological markers of HBV, HDV, 
HIV and HTLV-1/2.

The HBsAg, anti-HBc, and anti-HBs (BioElisa) markers 
were evaluated for HBV infection. HBsAg-positive samples 
were tested for HBeAg and anti-HBc-IgM (Wantai), and an-
ti-HBc-positive samples were tested for anti-HDV-IgM and 
anti-HDV-IgG (Wantai). All tests were performed in the 
ELISA cleaner and reader (Robonik). The viral load of par-
ticipants with chronic HBV infection was determined by the 
quantitative real-time polymerase chain reaction (qPCR) 
method using the COBAS® TaqMan® HBV Test-High Pure 
System (Roche) kits on the Cobas TaqMan 48 thermal cycler, 
with a lower detection limit of 29 IU/mL. ELISA (BioElisa) 
and LIA (Immunogenetic) tests were used to determine HIV 
and HTLV-1/2 infection.

Statistical analysis
The statistical analysis was performed using Stata 14.0 (Co-
llege Station, Texas) for Windows. The prevalence of HBV, 
HDV, HIV, and HTLV-1/2 was calculated in indigenous po-
pulations by age, sex, and origin, as well as with 95% confi-
dence intervals (95% CI).

Ethical considerations
Collective informed consent was obtained from the repre-
sentative indigenous regional organizations and the highest 
authorities (Apus), and individual informed consent was 
obtained from the Matsés people, and an informed assent 
from children over 6 years of age. The study protocol was 
approved by the INS Ethics and Research Committee. At the 
end of the laboratory tests the results were given to the com-
munity and to the participants of the study.

FINDINGS

A total of 963 blood samples were obtained. The average age 
of the population was 23 years old (ranging from 1 to 80) 
and 52.1% were women. Children under 5 accounted for 
11.7% (102/871) and children under 10 accounted for 26.75% 
(233/871).

The prevalence of HBsAg, anti-HBc and anti-HBs was 
3.3% (n=32), 36.0% (n=347) and 58.7%(n=565), respecti-
vely. Higher prevalence of HBsAg and anti-HBc was found 

in adults aged 30-59 years. In children under 10, the preva-
lences of HBsAg and anti-HBc were 0.0% and 2.6% (6/233), 
respectively. Protective antibodies (anti-HBs) were found in 
94.4% (220/233) of children under 10, all of whom did not 
have antibodies indicating past infection (anti-HBc) (Table 1).

From the participants, 3.0% (7/233) did not have protec-
tive antibodies or serological markers of past infection for 
hepatitis B; 0.4% (1/233) had HBV-HDV coinfection; and 
3.3% (n=32) had chronic HBV infection. All participants 
tested negative for HBeAg. Only 1/32 (3.1%) had an HBV 
viral load was greater than 2000 IU/mL in chronic carriers. 
Only 3.2% (31/963) had HBV-HDV coinfection.

The prevalences of HIV infection and HTLV-1/2 were 1.5% 
(12/806) and 0.6% (5/806), respectively. Prevalence of HTLV-
1/2 in men was 1.1% (4/368) and HIV prevalence in children 
under 10 years old was 2.7% (6/220). Those infected with HIV 
were over 2 years old, while those infected with HTLV-1/2 were 
over 21 years old. The prevalence by sex and age, as well as the 
results of markers of HIV infection and HTLV-1/2 in the total 
population studied are shown in Table 2.

As for coinfections, 0.5% (4/806) had HBV-HIV coinfection, 
and 0.4% (3/808) had HBV-HTLV-1/2 coinfection. While 
for those who had HBV infection, HDV, HIV, and HTLV-1/2 
coinfections were found in 8.9% (31/347), 1.4% (4/285), and 
1.0% (3/286), respectively.

History of HBV vaccination, referred by mothers of chil-
dren under 5 years of age with a vaccination card, was 33.0% 
(9/27).

DISCUSSION 

Hepatitis virus infections, as well as their consequences, have 
always been a concern in Amazon communities such as the 
Matsés, located between Brazil and Peru. The findings of 
this study are encouraging when comparing the prevalence 
obtained from the child population with other studies carried 
out in the area (14) and in other indigenous communities of the 
Peruvian Amazon (6). The prevalence of infection in the Matsés 
is similar to that described in other Amazonian communities 
in Colombia and Venezuela, where a significant reduction in 
the rates of carriers and HBV infection are also observed (12,13). 

This study shows that 91.6% of children under 5 years of 
age have anti-HBs, which means they are in a protected con-
dition, which is compatible with the absence of carriers and 
the very low rate of HBV infection in relation to the total po-
pulation. This finding is consistent with what was described 
in an Amazon region of Colombia (15), where 93% of the chil-
dren were vaccinated, which explains the low rate of infec-
tion (3.6%) and the low percentage of chronic HBsAg carriers 
(0.5%), although no anti-HBs antibodies were determined in 
this study.
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The prevalence of HDV infection in HBsAg-positive ca-
ses was 9.3%, which would be related to the decrease in HBV 
carriers in response to immunization. A similar result was 
observed in a study in Tunisia (16).

The prevalence of HIV in this ethnic group was 1.5%; 
however, prevalence of 2.9% and 2.3% were found in chil-
dren under 10 and under 5, respectively. These findings are 
higher than the 0.7% found by Bartlett et al. (14) in Yurima-
guas and the 0.16% found by Ormaeche et al. However, a 
prevalence of 7.5% has been found in the Chayahuita people 
of the Peruvian Amazon (18).

This study found a 0.5% HBV-HIV coinfection and a 
0.4% HBV-HTLV coinfection prevalence, which is less than 
the 7.0% HBV-HIV coinfection observed by Matthews et al. 
in African communities (19).

A HTLV-1/2 infection prevalence of 0.6% was found in 
the Matsés ethnic group, lower than the one found in the 
Shipibo-Konibo communities of the Peruvian Amazon, 
where Blas et al. (10) found a prevalence of 9.7%. Thus, our 
findings are similar to the 1.5% prevalence observed by Me-
deot et al. in communities of the Peruvian Amazon (9) and to 
the 0.8% found by Bittencourt et al. in Brazil (20).

History of HBV vaccination was found in 33.0% of the 
children under 5 years old. Nonetheless, if we take into 
account the results regarding the presence of protective 
anti-HBs antibodies and the low prevalence of infection 
markers, the data found is not consistent with the serological 
results, which represent the best evidence of both protection 
and infection status. This was described by Fiestas et al., 
who showed that the information on vaccination coverage 
obtained from the Demographic and Family Health Survey 
is not consistent with the levels of protection against measles, 
rubella and HVB (21).

Some limitations of the study should be mentioned. 
First, the population studied represented 57% of the esti-
mated population, because at the time of the intervention 
many people were not at home. Second, no study was con-
ducted prior to the immunization program, which would 
have served to objectively assess a more accurate variation. 
And third, the lack of accurate information on vaccination 
coverage limits the final estimate, although HBV serological 
markers provide information on the infection status of the 
study population.

a It corresponds to 565 participants (HBsAg=negative, anti-HBc=negative, anti-HBs=positive).
b The age group report was obtained from 871 participants.
c Basin reports were obtained from 962 participants.

Tabla 1.  Prevalence of markers for hepatitis B and D virus in the Matsés ethnic group, district of Yaquerana, province of Requena, department of 
Loreto, Peru, 2012

Groups N (%)
HBsAg Anti-HBc total Anti-HBs in patients 

protected against VHB  a
N (%)

VHD

Positives Prevalence Positives Prevalence Positives Prevalence Positives Prevalence
n (%) 95% CI n (%) 95% CI n (%) 95% CI n (%) 95% CI

All participants 963 (100) 32 (3.3)  (2.3 - 4.6) 347 (36.0)  (33.0 - 39.2) 565 (58.7)  (55.5 - 61.8) 335 (100) 31 (9.2)  (6.4 - 12.9)

Gender 502 (52.1) 15 (3.0) (1.7 - 4.9) 177 (35.3)  (31.1 - 39.7) 301 (59.9)  (55.5 - 64.3) 170 (50.7) 12 (7.1) (3.7 - 12.0)

Female 461 (47.9) 17(3.7)  (2.16 - 5.84) 170 (36.9)  (32.4 - 41.4) 264 (57.3)  (52.6 - 61.8) 165 (49.2) 19 (11.5) (7.1 - 17.4)

Age group (years) b                    

From 0 to 10 259 (29.1) 0 (0.0)  (0.0 - 0.0) 6 (2.3)  (0.8 - 4.9) 245 (94.6) (91.1 - 97.0) 5 (1.6) 1 (0.2) (0.5 - 71.6)

From 11 to 18 176 (19.8) 3 (1.7)  (0.3 - 4.9) 14 (7.9)  (4.4 - 12.9) 158 (89.8)  (84.3 - 93.8) 14 (4.6) 1 (7.1) (0.2 - 33.9)

From 19 to 29 175(19.7) 10 (5.7)  (2.8 - 10.3) 85 (48.6) (40.9 - 56.2) 73 (41.7)  (34.3 - 49.4) 83 (27.2) 14 (16.9) (9.5 - 26.7)

From 30 to 59 251 (28.2) 17 (6.8)  (3.9 - 10.6) 184 (73.3)  (67.4 - 78.7) 55 (21.9)  (16.9 - 27.5) 179 (58.7) 14 (7.8) (4.3 - 12.8)

Over 60 29 (3.3) 2 (6.9)  (0.8 - 22.8) 25 (86.2) (68.3 - 96.1) 3 (10.3)  (2.2 - 27.3) 24 (7.9) 0 (0.0) (0.0 - 0.0)

Under 5 years                    

Yes 102 (11.7) 0 (0.0)  (0.0 - 0.0) 3 (2.8)  (0.6 - 7.9) 98 (91.6) (84.6 - 96.1) 2 (0.7) 1 (50.0) (1.3 - 98.7)

No 769 (88.3) 32 (4.2) (2.9 - 5.8) 311 (40.4)  (36.9 - 44.0) 432 (56.1) (52.6 - 59.7) 303 (99.3) 29 (9.6) (6.5 - 13.5)

River basin c                    

Yavari 481 (50.1) 14 (2.9)  (1.6 - 4.8) 208 (43.2)  (38.8 - 47.8) 252 (52.3)  (47.8 - 56.9) 29 (8.7) 3 (10.3)  (2.2 - 27.4)

Gálvez 68 (7.1) 4 (5.9)  (1.6 - 14.4) 29 (42.6)  (30.7 - 55.2) 33 (48.5)  (36.2 - 60.9) 52 (15.6) 4 (7.7)  (2.1 - 18.5)

Yaquerana 165 (17.2) 7 (4.2)  (1.7 - 8.5) 53 (32.1)  (25.1 - 39.8) 107 (64.8) (57.0 - 72.1) 53 (15.9) 6 (11.3)  (4.3 - 23.0)

Chobayacu 
stream 248 (25.8) 7 (2.8)  (1.1 - 5.7) 56 (22.6)  (17.5 - 28.3) 173 (69.8)  (63.6 - 75.4) 200 (59.9) 18 (9.0)  (5.4 - 13.8)
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a The age group report was obtained from 756 volunteer participants.
b The river basin report was obtained from 805 volunteer participants.
c The river basin report was obtained from 807 volunteer participants.

Table 2. HIV and HTLV-1/2 prevalence in the Matsés ethnic group, district of Yaquerana, province of Requena, department of Loreto, 
Peru, 2012

In conclusion, the prevalences of HBV and HDV infec-
tion were 3.3% and 9.3%, respectively, in the Matsés ethnic 
group. In addition, 94.6% of children under 10 years old are 
protected by anti-HBs, the latter may be related to previous 
immunization. The presence of HIV and HTLV 1/2 infec-
tion has been confirmed, which is a risk for the same eth-
nic group and for other groups on the Peruvian-Brazilian 
border, and it is necessary to adopt culturally appropriate 
interventions in order to make a timely diagnosis, to pro-
vide antiretroviral treatment, to monitor cases and to take 
preventive measures. Qualitative studies on sexual and risk 
behaviors should be conducted so that the interventions de-

veloped have a better chance of success, in addition to conti-
nuing HBV immunization programs.
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