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ABSTRACT
Introduction: The Visceral and American Cutaneous Leishmaniases are a public health

problem in the Americas, in the municipality of Altos, state of Piauí, are considered

endemic. Aim: To carry out a faunal survey of the phlebotomine species in the areas of

transmission of visceral and cutaneous, both human and canine, leishmaniases, in the

municipality of Altos, Piauí. Outlining: It was carried out through entomological survey,

it encompassed capture, separation, identification, and analysis of phlebotomine

species in determined regions in the municipality of Altos, Piauí, between August 2017

and July 2019. Results: The most found species was Lutzomyia longipalpis, with 1,399

sandflies captured, 1,299 males and 140 females. Some other species were also found,

such as Nyssomyia whitmani, Lutzomyia dispar, Evandromyia evandroi. Implications:

The research helps to provide data that can contribute to the formulation of

surveillance and control actions for these vectors, enabling responsible entities to

develop public policies to control leishmaniasis.
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INTRODUCTION
The leishmaniases are worldwide distributed

pathologies, which have high prevalence in the

Americas and Brazil that, besides of being an

anthroponosis, they highlight an intense distribution

and urbanization in all regions of the country.¹ Their

etiologic agent is the protozoa parasite of the genus

Leishmania (Kinetoplastida: Trypanosomatidae), these

parasites are transmitted through the sting of the

female of several species of phlebotomine (Diptera:

Psychodidae).²

In the last years, 1,026 species of

phlebotomine were catalogued around the world, of

which 546 ocur in counties of the Americas.³ In

Brazil, about 230 species, amongst them Nyssomyia

intermedia, Migonemyia migonei, and Nyssomyia

whitmani, are evidenced as vectors of species of

Leishmania which cause American Cutaneous

Leishmaniasis (ACL), beyond that, the species

Lutzomyia longipalpis and Lutzomyia cruzi are known

vectors of Leishmania that causes Human Visceral

Leishmaniasis (HVL).
4

Those insects live in varied habitats and their

life cycles are influenced by multiple factors related

to the seasonality, as temperature, precipitation and

relative humidity, beyond speed of the wind and

moon lighting. The immature forms of the

phlebotomine develop in humid, terrestrial

environments, rich in organic matter and of low light

density.
5
Amongst the various known reservoirs, the

dog is an important host of the called Canine Visceral

Leishmaniasis (CVL) and represents a high risk for the

population that lives in endemic regions with

peridomiciliary circulation of those animals.
6

The HVL is an infectious disease of elevated

lethality and incidence, the protozoa Leishmania

infantum is its etiologic agent, and the Lutzomyia

longipalpis is its epidemiologically most important

vector in Brazil.
7
The ACL is a dermatologic infection

which can either be asymptomatic or generate

immunological and clinical manifestations, besides of

possessing the potentiality to cause deformities.

Brazil has 96.5% of HVL and 40% of ACL cases of the

Americas.
8

In the state of Piauí, in 1980, an epidemic

occurred in a large part of the territory, mainly in the

capital Teresina.
9
The municipality of Altos, a city

neighboring the state capital, is a region that needs

attention due to the high number of cases of

leishmaniasis in relation to other municipalities in

Piauí, according to data from the Ministry of Health.
10

A detection rate of 7.57 cases per 100,000

inhabitants was encountered in the municipality, an

index superior to both state and national indexes,

5.11 and 1.47, respectively.

As it is an endemic area, with a large number

of cases and lack of studies on the subject matter,

this study was carried out aiming to conduct a faunal

survey on the species of phlebotomine in the areas of

transmission of Cutaneous and Visceral

Leishmaniases, both human and canine, in the

municipality of Altos, besides that, it was seek to

verify which areas of the municipality displayed

higher prevalence of cases of HVL, ACL, CVL, and,

from that, to correlate the founds with the species of

vectors encountered in the region.

METHOD
The study was carried out to observe the faunal

density through the capture and identification of

species of phlebotomine, from August 2017 to July

2019, in the municipality of Altos, Piauí. The

municipality of Altos has an estimated population of

39,715 inhabitants, a 957,655 km2 territory, 40.54

inhabitants per km2. Its annual average temperature

comes to 30°C, with hot and tropical weather. The

average rainfall ranges from 800 to 1600 mm, with

the raining season occurring during half of the year,

and the dry season happening during the other

half.
11-12

A survey of the number of notifications of ACL

and HVL cases from 2013 to 2017 was carried out in

the Brazilian National Disease Reporting Information

System (SINAN).13 The places were tabulated in

2 Rev Pre Infec e Saúde. 2022;8:2343 periodicos.ufpi.br



Silva MPA, Sousa RLT, Vasconcelos SA. Mendonça VJ

databases with year of notification and quantity of

cases. Next, the resultant table was compared to the

localities which presented cases of CVL. These areas

were selected or the study, in order to catch species

of phlebotomine which are maintaining the

leishmaniasis cycle in these localities.

For the catch of phlebotomine, the places were

defined in accordance with the notified cases and,

then HP model light traps were installed, houses with

environmental features which favored the

appearance of the vector had been chosen, the traps

were installed at 5 pm and collected around 7 am the

following day. The captured insects were taken to the

laboratory and were frozen.

The screening was carried out as follows: after

separating phlebotomine into males and females, the

insects were doused in a 10% Potassium hydroxide

(KOH) solution for 3 hours, and soon after were

doused in a 10% acetic acid (CH3COOH) solution for

30 minutes, and, after washing the insects with

alcohol, they were subjected to 24 hours immersion

in lactophenol in order to identify the species,

following Galati’s identification methodology.
14

The weather conditions were obtained from

National Institute of Meteorology (INMET) data. The

study was conducted to relate the density of catch

phlebotomine with abiotic climatic factors

(pluviometry, relative humidity, and temperature). To

determine the size of one specie’s population, the

relative species abundance calculation and simple

frequency were brought into play. Microsoft Excel®

was used to organize the information and the

calculations were performed in the version 25.0 of

IBM SPSS.

RESULTS
Between August 2017 and July 2019, 22

collects were carried out in regions previously

selected after the data collect as to the regions with

higher incidence of confirmed HVL, ACL and CVL

cases. The most found species was Lutzomyia

longipalpis, with 1,399 phlebotomine captured, 1,299

males and 140 females. Some other species were also

found, such as Nyssomyia whitmani, Lutzomyia dispar,

Evandromyia evandroi (Table 1).

Table 1 – Species of phlebotomine captured in collections carried out in rural and urban areas. Altos, Piauí, 2019.

Genus Species Male Female Total

Lutzomyia
Lu. longipalpis 1,299 140 1,399

Lu. dispar 1 - 1

Evandromyia Ev. evandroi - 1 1

Nyssomyia Ny. whitmani 3 - 3

TOTAL 1,404

Source: Direct search.

The municipality of Altos, Piauí, considered as

an endemic area, has registry of 31 notified cases of

leishmaniasis between 2013 and 2017, 12 ACL cases

and 19 HVL cases, according to the Municipal Health

Department, besides a high incidence of dogs with

leishmaniasis.

Still according to data obtained by

municipality’s health surveillance, between 2013 and

2019, 19 cases were registered in the neighborhoods

São Luís, Bom Gosto, Bacurizeiro, Tranqueira, Centro,

community Boca de Barro, Boa Fé, Boa Vista and

Serra do Cedro.

In relation to the ACL cases, in the same

period, 12 cases were distributionally registered in

the neighborhood Tranqueira, in the community

Surubim, Bacurizeiro, Centro, in the community Boca

de Barro, Retiro, in the community Formosa, in the

community Quilombo, in the community Poço dos

Negros and Passagem da Roça.

Considering only the 2017 to 2018 period, 88

cases of CVL were registered in Altos, distributed in

the neighborhoods Centro, Batalhão, Maravilha,

Tranqueira, Boa Fé, São Sebastião, São Luís,
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Bacurizeiro, Boca de Barro, Santa Inês, Sete Buritis,

Serra Negra, Matadouro e Santo Antônio.

By correlating the localities with

leishmaniases cases, a map with the areas that

represent a higher risk to the population was made.

Red indicates CVL cases, blue indicates HVL cases and

green indicates ACL cases.

Figure 1 indicates the diffuse distribution of

leishmaniasis cases which occurred in both central

areas and in more peripheral regions, also indicates a

predominance of cases over the analyzed years

without epidemic peaks, highlighting the presence of

the vector in urban and precarious home structure

addresses, unpaved streets, animals scattered

through the streets, open air garbage and open

sewer.

Figure 1 – Map with areas for CVL (red), HVL (blue) and ACL (green) notifications. Altos, Piauí, 2019.

Source: Autors.

As to the sociodemographic data regarding ACL

and HVL, illustrated in tables 2 and 3, it was observed

higher occurrence in young adults and most of the

cases occurring in male, which remits a probable

labor exposition of the confirmed cases, it was not

possible to define whether the household was the

focus of the presence of the vector.

Table 2 – LVH cases according to age group, residence, and gender, for the period from 2013 to 2018. Altos, Piauí,

2019.

Notification

year

Age range Residence Gender

0-20 21-39 40-69 Urb. Countryside M F

2013 2 4 1 3 4 3 4

2014 3 5 1 4 5 9 6

2015 1 3 0 2 2 2 2

2017 0 1 0 0 1 1 0

2018 1 0 0 1 0 1 0

TOTAL 7 13 2 10 12 16 12

Source: Direct search.

As to the HVL distribution, although most of

the notified cases had occurred in countryside, there

was no important difference comparing to urban

area, as displayed in Table 1. In the ACL cases, it is

observed relevant difference, with higher occurrence

in countryside, accordingly data in Table 2.

4 Rev Pre Infec e Saúde. 2022;8:2343 periodicos.ufpi.br



Silva MPA, Sousa RLT, Vasconcelos SA. Mendonça VJ

Table 3 – ACL cases according to age range, residence, and gender, for the 2013 to 2018 period. Altos, Piauí, 2019.

Notification year
Age range Residence Gender

0-20 21-39 40-69 Urb. Countryside M F

2013 1 4 0 2 3 4 1

2014 0 2 0 0 2 2 0

2015 1 3 2 1 5 5 1

2017 SILENT

2018 SILENT

TOTAL 2 9 2 3 10 11 2

Source: Direct search.

In Figure 2, it was observed the relation

between Lutzomyia longipalpis and weather factors,

temperature variation, pluviometry and relative

humidity were analyzed. This association presents

temperature variations between 22°C and 38.5°C.

The average monthly rainfall reached 23,58mm and

the oscillations in the relative humidity were from

51% to 89.5%, including all the months the collection

was performed. Although portraits a short interval for

the analysis of seasonal variables, it is observed the

increase of caught specimens in the period of higher

pluviosity and immediately after the rains, with no

visible relation with humidity and temperature.

Figure 2 – Relationship between the amount of Lutzomyia longipalpis and pluviometry (mm), temperature (°C) and

relative humidity (%), in the August 2017 to June 2018 period. Altos, Piauí, 2019.

Fonte: Autors.

DISCUSSION
The high prevalence of Lutzomyia longipalpis

in the municipality of Altos reflects species’ strong

dominance, adaptation and urbanization, which

represented almost 100% of the samples captured,

which is similar to other studies carried out in Piauí

and neighboring states.
15-17

It is a region with scarce

prevention activities and proper screening for risk

factors of the disease, so the infected ones end up in

capital city for diagnosing and treatment, and in view

of this the problem settles in the municipality.
18

It is foregrounded that the municipality has a

significant cases’ underreporting, once the results of

the study demonstrate a reduced quantitative of

cases as to the data of municipality’s health

surveillance, by its turn, SINAN has a lower number of

reported, being 22 HVL cases and 13 ACL cases in the

2013 to 2017 period, contrasting with the 2018 to

2020 period, which has no reported notifications. On

the other hand, in 2019 there is a notification of HVL

in DATASUS.

With these data, it is possible to observe a

deficient notification of cases, with divergent
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notifications, so that the epidemiological data result

in imprecise analyzes and influence the identification

of a possible epidemiological emergency in these

places, since the main sources of health information

are health data seekers.

According to the reported cases, it is noted

that the are located in the central portion of the

municipality represent risk areas, due to the finding

of a greater number of ACL, HVL and CVL confirmed,

pointing out the relation and the proximity of the

places with notification of leishmaniasis cases and

the places with confirmed cases of dogs with

kala-azar, the neighborhoods Centro, Maravilha, São

Luís and Tranqueira are the regions with the highest

number of cases, showing close to an intersection.

This congruence of cases evidences the transmission

cycle of leishmaniasis between their natural and

accidental hosts.
19

As to the incidence of the gender, it was

possible to verify that there was a superior

registration of male in the age range of young adult,

which is a finding similar to the epidemiological data

found in study carried out in the state of Ceará and

to research carried out in the Piauí.
20-21

The ACL data

point out to urbanization of VL vectors, portraited in

some entomological inquiries already done in other

municipalities of the state of Piauí and neighboring

states.
22,16

A study carried out in Teresina, located 28km

from the municipality of Altos, found housing

conditions similar to those found in this work,

demonstrating an aspect of vulnerability when

analyzing the spatial distribution of HVL cases and

found an association between the incidence of the

disease and precarious living conditions, social,

household and urban structure.
23

The literature reveals association of the

capture in greater abundance of specimens with

weather factors, instance in research carried out in

the state of Tocantins which found a positive

correlation between HVL and temperature, humidity

and precipitation.
24
In 2017, a study carried out in in

the state Ceará showed a higher density of sandflies

was associated with the rainy season.
16

In addition, it was possible to verify an

increasing in the amount of phlebotomine in January,

March, and May 2018. Similar results can be observed

in a study which related the temperature and the

amount of phlebotomine. It was identified that the

average rainfall amongst December 2017 and April

2018 exceeded the expected average for the period,

thus, studies demonstrate that this difference can

influence in the eating and reproductive habits of the

phlebotomine, limiting e the production of eggs.
25

Thus, the months before the rains influence

the abundance of phlebotomine. This relationship

tends to indicate that the period after the rains

improves the conditions of the environment, favoring

the larval development of these insects.
26

The data

presented in this work show the importance of

entomological research with vectors that transmit

pathogens. Research with phlebotomine helps to

provide data that can support surveillance and

control actions of these vectors, allowing competent

bodies to create public policies to control the vector

of HVL and ACL in the municipality of Altos-PI.

LIMITATIONS OF THE STUDY
Some limitations found in the current study

would be the limited availability of phlebotomine

traps, once the traps are expensive and their

maintenance is also expensive. Thus, the low

quantity of available traps limited the amount of

performed collections. Beyond, it was not possible to

carry out collections in all neighborhoods which had

notifications, because the residents of those localities

did not allow the traps to be placed in their

residences.

CONCLUSION
The distribution of confirmed cases of both

human as canine leishmaniasis in the central portion

of the city highlights the presence of potential

leishmaniasis vectors in the urban area of the
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municipality of Altos, what awakes the need to adopt

monitoring health policies and control by local

surveillance. It would be ideal the creation of a

committee for leishmaniasis control, formed by the

representatives of the health and community, with

support of state surveillance, it would be ideal to

enhance the preventive measures, to orient the local

population and ensure the precocious detection and

effectiveness screening both in the human and canine

cases, which are reservoirs and signal the presence of

vector activity at the local level.

Furthermore, it is strongly recommended that

adequate record-keeping and documentation systems

for leishmaniasis are initiated by health authorities at

the local level, in order to identify outbreaks of

leishmaniasis and so that control measures can be

initiated in time.

RESUMO
Introdução: As leishmanioses Visceral e Tegumentar Americana são um problema de saúde pública nas Américas, no município

de Altos, estado do Piauí, são consideradas endêmicas. Objetivo: Realizar um levantamento faunístico das espécies de

flebotomíneos em áreas de transmissão de Leishmaniose visceral e tegumentar, humana e canina no município de Altos PI.

Delineamento: Foi realizado por meio de levantamento entomológico, compreendeu as atividades de captura, separação,

identificação e análise das espécies de flebotomíneos em determinadas regiões no município de Altos, Piauí, entre agosto de

2017 e julho de 2019. Resultados: A espécie mais encontrada foi Lutzomyia longipalpis, com 1.399 flebotomíneos capturados,

sendo 1.299 machos e 140 fêmeas. Também foram encontradas algumas outras espécies, como a Nyssomyia whitmani,

Lutzomyia dispar, Evandromyia evandroi. Implicações: A pesquisa auxilia no fornecimento de dados que podem contribuir para a

formulação de ações de vigilância e controle destes vetores, possibilitando que órgãos responsáveis elaborem políticas públicas

de controle das leishmanioses.

DESCRITORES

Vigilancia; Insectos Vectores; Salud Pública; Leishmaniasis.

RESUMEN

Introducción: Las leishmaniasis Visceral y Tegumentaria Americana son un problema de salud pública en las Américas, en el

municipio de Altos, estado de Piauí, son consideradas endémicas. Objetivo: Realizar un relevamiento faunístico de especies de

flebotomos en áreas de transmisión de Leishmaniasis visceral y tegumentaria, humana y canina en el municipio de Altos PI.

Diseño: Se realizó a través de un levantamiento entomológico, que comprende las actividades de captura, separación,

identificación y análisis de especies de flebotomos en ciertas regiones del municipio de Altos, Piauí, entre agosto de 2017 y julio

de 2019. Resultados: Las especies más encontradas fue Lutzomyia longipalpis, con 1.399 flebótomos capturados, 1.299 machos

y 140 hembras. También se encontraron algunas otras especies, como Nyssomyia whitmani, Lutzomyia dispar, Evandromyia

evandroi. Implicaciones: La investigación contribuye a proporcionar datos que pueden contribuir a la formulación de acciones

de vigilancia y control de estos vectores, permitiendo a los órganos responsables desarrollar políticas públicas para el control de

las leishmaniasis.

DESCRIPTORES

Vigilancia; Insectos Vectores; Salud Pública; Leishmaniasis.
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