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ABSTRACT

Background: After decentralizing the actions of the Chagas Disease Control Program (CDCP) in Brazil, municipalities were now responsible
for control measures against this endemic, supervised by the Regional Health Superintendencies (RHS). We aimed to evaluate the recent
entomological surveillance of Chagas disease in the Regional Health Superintendence of Governador Valadares (RHS/GV) from 2014 to 2019.

Methods: Triatomines captured by residents during entomological surveillance were sent to the reference laboratory, where the species
and evolutionary stages were identified, place of capture, and presence of Trypanosoma cruzi. A database was created, and the following
were calculated: the rate of infection by T. cruzi (overall rate and rate by species), monthly seasonality, spatial distribution of species,
number of captures, and infected triatomines/health microregions.

Results: We identified 1,708 insects; 1,506 (88.2%) were triatomines, most were adult instars (n=1,469), and few were nymphs (n=37). The
identified species were Triatoma vitticeps, Panstrongylus megistus, Panstrongylus diasi, Rhodnius neglectus, and Panstrongylus geniculatus.
The first three were most frequently captured and distributed throughout the study area. Most bugs were captured intradomicile (72.5%),
mainly in the second semester, between September and November, with an average infection rate of 41.5% (predominantly T. vitticeps,
49.2%). All municipalities sent triatomines, especially in the microregions of Governador Valadares.

Conclusions: These data reinforce the need and importance of improving Chagas disease control measures in the region to establish
active and participatory entomological surveillance.

Keywords: Triatomine. Vector control. Trypanosoma cruzi. T. vitticeps. Entomological surveillance.

INTRODUCTION survey carried out between 1975 and 1983 by direct search
for infestation in houses, revealed areas of wide occurrence of
domiciled triatomines®. The data from these two surveys were
fundamental for determining the priority for controlling the
transmission of Chagas disease. Attacking the vector is the most
viable strategy, with extensive use of insecticides with residual
action in infested locations*. Based on these initial surveys, areas at
risk of vector transmission were defined and should have priority

It is estimated that 5,742,167 people are infected with
Trypanosoma cruzi worldwide, and 1.5 million of them are
Brazilians'. In Brazil, a seroepidemiological survey conducted in
rural areas revealed an overall prevalence of 4.2% positivity for
T. cruzi infection?. Minas Gerais had the highest prevalence rate,
representing 8.8% of the population. In parallel, an entomological
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for control interventions, including 3,372 municipalities. Triatomine
species responsible for domestic transmission were also identified,
in order of importance: Triatoma infestans, Panstrongylus megistus,
T. brasiliensis, T. sordida and T. pseudomaculata. Eastern Minas
Gerais was not included in this priority area, despite evidence
of human infection being confirmed in several municipalities,
with prevalence rates varying between 0.2 and 12.4%? Decades
after these initiatives, the determinants allowing the occurrence
of Chagas disease in the area corresponding to RHS/GV,
Minas Gerais, remain unrecognized. Some municipalities have
implemented surveillance activities for the presence of triatomines
in homes; however, neither the data nor the methodology used
were systematically evaluated. To elucidate this, the study aimed
to collect information on the occurrence and infestation of
households by triatomines in this region.

METHODS

The study was conducted in municipalities under the
jurisdiction of RHS/GV in eastern Minas Gerais, Brazil. This area is
composed of 51 municipalities divided into 4 health microregions:
Pecanha, Governador Valadares, Mantena, and Resplendor
(Figure 1). It is a region with a significantly degraded Atlantic
forest and high temperature.

The insects captured by the residents during passive
surveillance from January 2014 to December 2019 were sent to
the reference laboratory at RHS/GV. The insects were identified
according to Alevi et al.>. T. cruzi infection in the digestive tract of
triatomines was determined by analyzing the intestinal contents.
Pressure was applied in the terminal part of the intestine diluted
in PBS under a binocular microscope for analysis.

The notification forms were analyzed according to the place
of capture, date, and municipality where the captures were
performed. This information was compiled using Microsoft
Office Excel 2016. From this database, the natural infection rate
of these triatomines was calculated (number of triatomines
infected by T. cruzi/number of triatomines examined x 100)¢, and
the monthly seasonality of catches was determined. The spatial
distribution of species was determined using Quantum GIS3.10
program and the free cartography base of IBGE. The research was
approved by the Research Ethics Committee of the UFJF (number
CAAE:34754520.5.0000.5147). Usage of data from the RHS/GV
was authorized by the regional superintendent via a cooperation
agreement signed with the Federal University of Juiz de Fora,
campus Governador Valadares.

RESULTS

From 2014 to 2019, residents of the municipalities captured
1,708 insects, where1,506 were triatomines, 97.5% were adults,
and 2.5% were nymphs. We identified 1,490 triatomines,
predominantly Triatoma vitticeps, followed by Panstrongylus
megistus, Panstrongylus diasi, Rhodnius neglectus, and Panstrongylus
geniculatus. T. cruzi infected 41.5% of triatomines, with an
even higher infection rate for T. vitticeps (49.2%). Aside from
P geniculatus, all species were mostly captured (72.5%) within
domiciles (Table 1).

During this study, triatomines were captured in all municipalities
in the study area with an average annual participation of 39
municipalities. All species were captured mainly during the second
half of the year, (September-November). Although captures
were carried out in all municipalities, a considerable number
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FIGURE 1: Localization and division of Governador Valadares Regional Health Superintendence in microregion.
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TABLE 1: Numbers of captured triatomines, classified by species, place of capture, examination, and infection with Trypanosoma cruzi, sent for laboratory analysis by
municipalities under the jurisdiction of the Governador Valadares Regional Health Superintendence, between 2014 and 2019.

Place of capture

Species Total (%) Examined Infected (%)
Intra Peri NI
T. vitticeps 737 194 20 951 (63.8%) 824 405 (49.2%)
P megistus 184 93 6 283 (19.1%) 233 88 (37.8%)
P, diasi 152 87 5 244 (16.4%) 177 17 (9.6%)
R. neglectus 8 3 0 11 (0.7%) 8 5 (62.5%)
P geniculatus 0 1 0 1(0.1%) 0 0
Total 1,081 (72.5%) 378 (25.4%) 31 (2.1%) 1,490 (100%) 1,242 (83,4%) 515 (41.5%)

Intra: Intradomicile; Peri: Peridomicile; NI: Not identified.

of specimens were identified in the following municipalities:
Conselheiro Pena (n=144), Tarumirim (n=108), Governador
Valadares (n=102), Sobralia (n=97), Capitdo Andrade (n=88),
José Raydan (n=86), Itanhomi (n=78), Agua Boa (n=70), and
Aimorés (n=63) (Table 2).

Only 6 of the 51 municipalities studied did not capture infected
triatomines. The municipalities that sent the most T. cruzi-infected
triatomines were: Conselheiro Pena (n=65), Tarumirim (n=49),
Sobralia (n=47), Capitdo Andrade (n=44), Itanhomi (n=36),
José Raydan (n=31), and Governador Valadares (n=29) (Table 2).

T. vitticeps had a broader dispersion (45 municipalities) and
wider T cruzi infection (n=36). P megistus was captured in 36
municipalities, where 23 were infected, whereas P. diasi was
captured in 41 municipalities, where 11 were infected. R. neglectus
was captured only in Governador Valadares, with specimens
infected by T. cruzi. P. geniculatus was captured once in Iltanhomi
and was not examined for infection (Figure 2).

The microregion of Governador Valadares is notable because
besides having a more significant number of municipalities under
the jurisdiction of the RHS (n=24)—it sent the largest number of
triatomine specimens (n=755) and presented a natural infection
rate of 46.8%. These captures were mainly concentrated in the
municipalities of Tarumirim (n=108), Governador Valadares
(n=102), Sobralia (n=97), Capitdo Andrade (n=88), and Itanhomi
(n=78), which also sent the highest number of infected specimens
to the RHS (Table 2).

The microregion of Resplendor sent 329 specimens, captured
mainly in the municipalities of Conselheiro Pena (n=144) and
Aimorés (n=63), and had a natural infection rate of 41.1%. The
microregion of Pecanha submitted 326 triatomine specimens, most
of which were captured in José Raydan (n=86) and Agua Boa (n=70).
Infected specimens were mainly caught in José Raydan (n=31) and
Sao Pedro do Suacui (n=16), with a natural infection rate of 32.4%.
The microregion of Mantena had the smallest number of specimens
(n=96) and the lowest natural infection rate (31.2%) (Table 3).

In the microregions of Governador Valadares, Resplendor,
and Mantena, the species captured was predominantly
T. vitticeps, followed by P diasi, and P megistus. Captures were
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mostly intradomicile, and most of the T. cruzi-infected insects
were concentrated (Table 3). The triatomines captured in the
microregion of Pecanha were predominantly those of P megistus,
followed by T vitticeps and P. diasi, and infected specimens were
mostly captured intradomicile (Table 3).

DISCUSSION

The capture of insects by the general population reflects the
residents’ ability to recognize triatomines capable of transmitting
T. cruzi, as observed by Vilella et al.” for other regions of Minas
Gerais. Between 2014 and 2019, municipalities under the
jurisdiction of RHS/GV distinguished triatomines from other insects
in 88.2% of the specimens; thus, revealing that residents of the
household units in this region are aware of CD vectors. Of the
insects notified, 11.8% were phytophages or predators. This also
reinforces the need for constant awareness among the population
regarding the identification of triatomines, as it is the key to the
occurrence of infestation notification. There was a predominance
of adult capture (97.5%), revealing the capacity of these vectors
to invade houses possibly attracted by light sources®®. This is
a frequent finding in areas under entomological surveillance’.
Nymphs are mostly captured when trained personnel perform
an active search. It is important to emphasize that the presence
of nymphs indicates colonization of the species, either in the
household or peridomicile™. Detecting nymphs in the household
also demonstrates their adaptation to the environment, which may
increase contact between the insect and residents.

Captures in the study area were predominantly intradomicile
(72.5%), resembling the capture profiles in the macroregions of
Minas Gerais of Diamantina'" and Divin6polis' and of the Espirito
Santo state™. In the Itanhomi municipality—located in the Rio Doce
Valley and part of the health region assessed in this study—Souza
et al.” demonstrated an intense movement of triatomines among
the wild, peridomiciliary, and domestic environments, showing
high rates of natural infection.

Of the triatomines reported, 83.4% were examined for T. cruzi
infection, reinforcing considerable conservation of the triatomines sent
for examination. This high percentage of captured and examined insects
reflects the timely execution of control actions, aiding the identification
and analysis of almost all insects captured by the residents.
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TABLE 2: Number of triatomines captured, examined, and infected by Trypanosoma cruzi and natural infection rate in the municipalities registered by health
microregion, between 2014 and 2019.

Municipalities Captured Examined Infected Natural infection rate
Microregion of Governador Valadares

Tarumirim 108 95 49 51.6%

Governador Valadares 102 85 29 34.1%

Sobralia 97 89 47 52.8%

Capitdo Andrade 88 76 44 57.9%

Itanhomi 78 65 36 55.4%

Sao Geraldo do Baixio 47 42 16 38.1%

Frei Inocéncio 39 35 17 48.6%

Sédo José da Safira 32 24 9 37.5%

Galileia 26 23 8 34.8%

Fernandes Tourinho 22 18 3 16.7%

Engenheiro Caldas 16 11 5 45.5%
Tumiritinga 16 10 2 20%

Sao Geraldo da Piedade 15 13 8 61.5%
Virgolandia 14 10 7 70%
Nacip Raydan 12 4 0 0%

Gonzaga 10 5 4 80.0%

Alpercata 9 7 3 42.9%
Coroaci 6 4 1 25%
Divinolandia de Minas 4 4 3 75%
Mathias Lobato 4 3 0 0%

Jampruca 3 3 1 33.3%
Santa Efigénia de Minas 3 1 1 100%
Sardoa 2 2 1 50%
Marilac 2 1 1 100%

Total 755 630 295 46.8%

Microregion of Resplendor

Conselheiro Pena 144 119 65 54.6%

Aimorés 63 43 13 30.2%

Resplendor 30 29 6 20.7%

ltueta 27 17 3 17.6%

Goiabeira 22 18 6 33.3%

Santa Rita do Itueto 18 15 7 46.7%

Alvarenga 17 14 5 35.7%

Cuparaque 8 8 3 37.5%

Total 329 263 108 41.1%

Microregion of Pecanha

José Raydan 86 82 31 37.8%
Agua Boa 70 58 11 19%

Séo Sebastido do Maranhéo 38 35 3 8.6%

Sé&o Pedro do Suagui 32 26 16 61.5%

Sdo Jodo Evangelista 25 18 7 38.9%

Pecanha 22 17 9 52.9%
Paulistas 16 10 6 60%

S&o José Jacuri 15 12 3 25%
Santa Maria do Suacui 15 9 0 0%
Canta Galo 5 4 1 25%

Frei Lagonegro 2 1 1 100%

Total 326 272 88 32.4%

Microregion of Mantena

Mendes Pimentel 26 22 7 31.8%

Divino das Laranjeiras 20 19 3 15.8%

Séo Felix de Minas 15 13 8 61.5%
Central de Minas 12 8 0 0%

Itabirinha de Mantena 10 8 5 62.5%
Mantena 9 5 0 0%

Sdo Jodo do Manteninha 3 1 1 100%
Nova Belém 1 1 0 0%

Total 96 77 24 31.2%

Grand total 1,506 1,242 515 41.5%
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TABLE 3: Distribution of triatomines species captured, examined, infected by Trypanosoma cruzi and place of capture registered by healths microregions, between

2014 and 2019.
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Place of capture

Infected triatomines

Species Captured Examined Infected (%)
Intra Peri NI Intra Peri
Microregion of Governador Valadares
T. vitticeps 568 500 269 (53.8%) 434 121 13 218 47
P, diasi 127 90 6 (6.7%) 81 43 3 2 3
P. megistus 41 32 15 (46.9%) 31 10 0 9 6
R. neglectus 11 8 5 (62.5%) 8 3 0 2 3
P, geniculatus 1 0 0 (0%) 0 1 0 0 0
Total 748 630 295 (46.8%) 554 178 16 231 59
Microregion of Resplendor
T. vitticeps 241 198 99 (50%) 205 30 6 86 12
P diasi 76 57 5 (8.8%) 43 32 1 3 2
P megistus 9 8 4 (50%) 8 1 0 4 0
Total 326 263 108 (41.1%) 256 63 7 93 14
Microregion of Pecanha
P megistus 229 190 67 (35.3%) 141 82 6 48 17
T. vitticeps 73 68 16 (23.5%) 34 39 0 13 3
P, diasi 18 14 5 (35.7%) 14 3 1 3 1
Total 320 272 88 (32.4%) 189 124 7 64 21
Microregion of Mantena
T. vitticeps 69 58 21 (36.2%) 64 4 1 21 0
P, diasi 23 16 1(6.3%) 14 9 0 1 0
P. megistus 4 3 2 (66.7%) 4 0 0 2 0
Total 96 77 24 (31.2%) 82 13 1 24 0
1,490 1,242 515 (41.5%) 1,081 378 31 412 94

Intra: Intradomicile. Peri: Peridomicile. NI: Not identified.
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High rates of natural infection by T cruzi have also been
reported in regions with similar landscapes, such as Espirito Santo™
and Rio de Janeiro™. In contrast, the rates varied between 1.3%
and 8.3% in the Midwest region of Minas Gerais”'2. High rates of
triatomine infection increase the chances of vector transmission in
cases of vector-human contact; therefore, surveillance should be
reinforced so that subsequent cases can be identified immediately
and referred for diagnosis and treatment.

The triatomines identified were T. vitticeps, P. megistus,
P diasi, R. neglectus, and P. geniculatus, with the first three being
predominant. This is the first study reporting the occurrence of
P diasi, R. neglectus, and P. geniculatus in the studied region.
T. vitticeps was most commonly captured by residents in the urban
area of Diamantina, Minas Gerais'' and the Espirito Santo state?;
areas neighboring the macroregion of Governador Valadares. In
this study, we found a natural infection rate of 49.2% for T. vitticeps,
lower than that found in the ltanhomi municipality' and states of
Espirito Santo'and Rio de Janeiro™. Our findings demonstrate
the continuity of Tvitticeps occurrence between these regions.

P megistus is widely distributed in Brazil, from the northeast
to the south® In Minas Gerais, this species also has a wide
dispersal area and is considered the most important triatomine
in this state'.In the health macroregion of Governador Valadares,
P megistus was the second most common species, accounting
for 18.9% of specimens, with a T cruzi infection rate of 37.8%.
The predominance of intradomicile captures, consistent with the
findings of the present study, was also reported in other studies,
wherein captures were also performed by passive search' 2,
Historical data in the past indicate that the region studied had

a considerable rate of natural infection by T cruzi among vector
species™. Other Minas Gerais and Sdo Paulo state regions have
lower natural infection rates for P megistus '°%°.

The third most reported species was P, diasi, which differs from
other regions of Minas Gerais, such as Triangulo Mineiro and Alto
Parnaiba. Here, triatomines of this species represent 0.8% of the
specimens with none of them being infected®. In the Midwest
region of Minas Gerais, P. diasi representation was even lower’, as
in Uberlandia, Minas Gerais. The high number of P. diasi captured
intradomicile, with a natural infection rate of 9.6%, makes this study
region notable because of this species in the state.

For R. neglectus, despite the small sample size of 11 insects, the
infection of 5 specimens was relevant. Silveira et al.? reported the
capture of said species in the Control Program of Chagas Disease
in 1975-1983 in 103 municipalities of Minas Gerais state, which
did not include the municipalities studied. In the present study,
R. neglectus was exclusively captured in the Governador Valadares
municipality while P. geniculatus was only captured in the Itanhomi
municipality. Other regions of Minas Gerais have a wide dispersion
of this species, but with a low frequency®.

Considering the monthly frequency of capture, a predominance
of triatomines was observed in the second semester, especially
between September and November. Therefore, the triatomine
species found in the region east of Minas Gerais were captured
predominantly between spring and summer.

Triatomine capture occurred at least once between 2014
and 2019, with an average of 39 municipalities annually.
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The participation of municipalities in notifying insects for
control actions is frequent, demonstrating good adherence to
entomological monitoring.

The spatial distribution revealed a wide dispersion of T. vitticeps,
P megistus, and P diasi, with specimens infected by T. cruzi in
all species. The data presented here show the predominance of
T. vitticeps in the microregions bordering the state of Espirito
Santo, where this species is also predominant'®. P megistus is the
predominant species in the microregion of Pecanha, which borders
municipalities belonging to the health macroregion of Diamantina,
where P megistus is predominantly captured?'. This geographical
proximity between municipalities and similar environmental features
favor the proliferation of certain species to the detriment of others.

Considering the number of specimens captured and
triatomines infected, the municipalities of Conselheiro Pena,
Tarumirim, Governador Valadares, Sobralia, Capitdo Andrade, José
Raydan, and Itanhomi were noteworthy. Of these municipalities,
5 belong to the microregion of Governador Valadares, making this
the area with the most significant capture and highest average
natural infection rate (46.8%); that is, a region that demands greater
attention in the execution of its activities, considering the risk of
vectorial transmission of T. cruzi.

In conclusion, the data presented here demonstrate the
diversity of triatomine species, a constant presence invading the
intradomicile environment, and a considerable rate of infection by
T. cruzi in the municipalities studied. Therefore, actions must be
taken to improve entomological surveillance as well as strengthen
and enhance active and participative surveillance.

ACKNOWLEDGMENTS

The authors express their gratitude to RHS/GV for support in
data collection.

REFERENCES

1. WHO. World Health Organization [Internet]. Weekly epidemiological
record. Chagas disease in Latin America: an epidemiological update
on 2010 estimates; 2015 [updated 2015 February 6; cited 2021 August
19]. Available from: https://www.who.int/wer/2015/wer9006.pdf?ua=1.

2. Camargo ME, Silva GR, Castilho EA, Silveira AC. Inquérito soroldgico
de prevaléncia da infecgdo chagasica no Brasil, 1975/1980. Rev Inst
Med Trop Séo Paulo. 1984;26(4):192-204.

3. Silveira AC, Feitosa VR, Borges R. Distribuicdo de triatomineos
capturados no ambiente domiciliar, no periodo de 1975-83, Brasil.
Rev Bras Malariol D Trop. 1984;36:15-312.

4. Silveira AC and Martins E. Historico do controle da transmissdo
vetorial e situagdo epidemioldgica atual. In: Galvdo C, org. Vetores
da doenca de Chagas no Brasil. Curitiba: Sociedade Brasileira de
Zoologia, 2014, pp. 10-25.

5. Alevi KCC, Oliveira J, Rocha DS, Galvao C. Trends in taxonomy of
Chagas disease vectors (Hemiptera, Reduviidae, Triatominae): From
Linnaean to integrative taxonomy. Pathogens. 2021;10(12):1627.

6. OMS. Organizacdo Mundial da Saude. Control de la enfermedad de
Chagas: informe de un Comité de Expertos de la OMS. Ginebra: OMS;
1991. (Série de Informes Técnicos N°. 811).

OPEN
ACCESS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Villela MM, Souza JMB, Melo VP, Dias JCP. Avaliacdo do Programa
de Controle da Doenca de Chagas em relagdo a presenca de
Panstrongylus megistus na regido centro-oeste do Estado de Minas
Gerais, Brasil. Cad Saude Publica. 2009;25(4):907-17.

Lent H and Wygodzinsky P. Revision of the Triatominae (Hemiptera,
Reduviidae), and their significance as vectors of Chagas disease. Bull
Am. Mus Nat History. 1979;163:127-520.

Catald S. The infra-red (IR) landscape of Triatoma infestans. An
hypothesis about the role of IR radiation as a cue for Triatominae
dispersal. Infect Genet Evol. 2011;11(8):1891-8.

Forattini OP, Ferreira AO, Rabello EX, Barata JMS, Santos JLF. Aspectos
ecolodgicos da tripanossomiase americana. XVIlI - Desenvolvimento
da domiciliagdo triatominea regional, em centros de endemismo de
Triatoma sordida. Rev Saude Publica. 1983;17:159-199.

Dias JVL, Queiroz DRM, Martins HR, Gorla DE, Pires HHR, Diotaiuti L.
Spatial distribution of triatomines in domicilies of na urban area of the
Brazilian Southeast Region. Mem Inst Oswaldo Cruz. 2016;111(1):43-
50.

Villela MM, Souza JB, Mello VP, Azeredo BVM, Dias, JCP.
Entomological surveillance for Chagas disease in the mid-western
region of Minas Gerais State, Brazil, from 2000 to 2003. Cad Saude
Publica. 2005;20(3):878-86.

Santos CB, Leite GR, Ferreira GEM, Ferreira AL. Infeccdo natural de
Triatoma vitticeps (Stal, 1859) por flagelados morfologicamente
semelhantes a Trypanosoma cruzi (Chagas, 1909) no Estado do
Espirito Santo. Rev Soc Bras Med Trop. 2006;39(1):89-91.

Souza RCM, Barbosa SE, Sonoda IV, Azeredo BVM, Romanha
AJ, Diotaiuti L. Population dynamics of Triatoma vitticeps (Stal,
1859) in Itanhomi, Minas Gerais, Brasil. Mem Inst Oswaldo Cruz.
2008;103(1):14-20.

Goncgalves TCM, Oliveira E, Dias LS, Almeida MD, Nogueira WO, Pires
FDA. An investigation on the ecology of Triatoma vitticeps (Stal, 1859)
and its possible role in the transmission of Trypanosoma cruzi, in the
locality of Triunfo, Santa Maria Madalena municipal district, state of
Rio de Janeiro, Brazil. Mem Inst Oswaldo Cruz. 1998;93(6):711-7.

Sangenis LHC, Saraiva RM, Georg |, Castro L, Lima VS, Roque ALR, et
al. Autochthonous transmission of Chagas disease in Rio de Janeiro
state, Brazil: a clinical and eco-epidemiological study. BMC Infectious
Diseases. 2015; 15:4.

Belisario CJ, Dias JVL, Diotaiuti L. Profile of the Trypanosoma cruzi
vector infestation in Jaboticatubas, State of Minas Gerais, Brazil. Rev
Soc Bras Med Trop. 2013;46(6):779-82.

Martins A, Versiani V, Tupinamba A. Estudos sobre a Tripanosomiase
americana em Minas Gerais, Brasil. Mem. Inst. Oswaldo Cruz. 1940.
Tomo 35. Fasciculo 2.

Silva RA. Estado atual da vigilancia entomoldgica da doenca de
Chagas no estado de Sdo Paulo. Braz J Health Rev. 2019;2(2):742-55.

Paula MBC, Costa IN, Freitas PA, Limongi JE, Pajuaba Neto AA,
Pinto RMC, et al. Ocurrence of positivity for Trypanosoma cruzi in
triatomine from municipalities in Southeastern Brazil, from 2002 to
2004. Rev Soc Bras Med Trop. 2010;43(1):9-14.

Dias JVL, Fernandes EG, Pires HHR, Dias JCP. Occurrence and
distribution of triatomines (Hemiptera: Reduviidae) in municipalities
of the northeastern region of Minas Gerais state, Brazil. Rev Soc Bras
Med Trop. 2016;49(4):502-7.

www.scielo.br/rsbmt | www.rsbmt.org.br o



https://www.who.int/wer/2015/wer9006.pdf?ua=1
https://creativecommons.org/licenses/by/4.0/

