Original Article
ISSN 1984-2961 (Electronic)
www.cbpv.org.br/rbpv
Braz. J. Vet. Parasitol., Jaboticabal, v. 28, n. 4, p. 569-573, oct.-dec. 2019
Doi: https://doi.org/10.1590/S1984-29612019073

Sandflies in an endemic area for Visceral Leishmaniasis in
Northeastern Brazil
Flebotomíneos em uma área endêmica para Leishmaniose Visceral no Nordeste do Brasil
Jonatas Abinadabe Oliveira Silva1,2; Fernando José da Silva3; Lucia Oliveira de Macedo4;
Cléber Vinícius Brito dos Santos5; Leucio Câmara Alves6; Rafael Antonio Nascimento Ramos4;
Maria Aparecida da Gloria Faustino6; Gílcia Aparecida de Carvalho4* 
1

Programa de Ciência Animal Tropical, Universidade Federal Rural de Pernambuco – UFRPE, Recife, PE, Brasil

2

Departamento de Vigilância Sanitária, Secretaria Municipal de Saúde de Goiana, Goiana, PE, Brasil

3

Centro de Pesquisas Aggeu Magalhães, Fundação Oswaldo Cruz – FIOCRUZ, Recife, PE, Brasil

4

Unidade Acadêmica de Garanhuns, Universidade Federal Rural de Pernambuco – UFRPE, Garanhuns, PE, Brasil

5

Instituto de Medicina Social, Universidade do Estado do Rio de Janeiro – UERJ, Rio de Janeiro, RJ, Brasil

6

Departamento de Medicina Veterinária, Universidade Federal Rural de Pernambuco – UFRPE, Recife, PE, Brasil

Received April 23, 2019
Accepted August 22, 2019

Abstract
Phlebotomines of the genus Lutzomyia are important vector for species of Leishmania, the etiological agent of
leishmaniasis. The aim of this study was to assess the diversity of sandflies in an endemic area for Visceral Leishmaniasis
(VL). Sampling was performed in four localities on the coast of the municipality of Goiana, state of Pernambuco,
Northeastern Brazil. Specimens were collected monthly on three consecutive nights, from November 2017 to October
2018. CDC light traps were installed at a height of 1.5 m above the ground, in two ecotypes (i.e. tree and animal facility),
both in peridomestic areas. A total of 5,205 sandflies were collected, among which the species Lutzomyia longipalpis
(99.85%; 5,197/5,205) was the most common, followed by Lutzomyia evandroi (0.13%; 07/5,205) and Lutzomyia
whitmani (0.02%; 01/5,205). Specimens of L. longipalpis were collected throughout the study period and most of them
were found near to the animal facilities. The findings from this research indicate that vectors for Leishmania infantum
are present in the study area throughout the year, along with occurrences of vectors relating to Cutaneous Leishmaniasis
(CL). Preventive vector control measures need to be implemented in Goiana to reduce the risk of infection for the
human and animal populations.
Keywords: Phlebotomines, Leishmania infantum, Leishmania braziliensis, Lutzomyia longipalpis.

Resumo
Flebotomíneos do gênero Lutzomyia são importantes vetores de espécies de Leishmania, agente etiológico das
leishmanioses. O objetivo deste estudo foi avaliar a diversidade de flebotomíneos em área endêmica para Leishmaniose
Visceral (LV). As coletas foram realizadas em quatro localidades do litoral do município de Goiana, Pernambuco, Nordeste
do Brasil. Os espécimes foram coletados mensalmente em três noites consecutivas de novembro de 2017 a outubro de
2018. Foram instaladas armadilhas luminosas modelo CDC a uma altura de 1,5 m acima do solo em dois ecótopos
(ex. árvore e instalações de animais), ambos em áreas peridomiciliares. Um total de 5.205 flebotomíneos foi coletado,
sendo Lutzomyia longipalpis (99,85%; 5.197/5.205) a mais comum, seguida por Lutzomyia evandroi (0,13%; 07/5.205)
e Lutzomyia whitmani (0,02%; 01/5.205). L. longipalpis foi coletada durante todo o período do estudo. A maioria dos
espécimes foi detectada perto das instalações dos animais. Os achados deste estudo indicam a presença de vetores de
Leishmania infantum na área avaliada ao longo do ano, bem como a ocorrência de vetores relacionados à Leishmaniose
Cutânea (LC). Medidas preventivas de controle vetorial devem ser implementadas em Goiana para reduzir o risco de
infecção à população humana e animal.
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Introduction
Sandflies (Diptera: Psychodidae) are insects of medical and
veterinary concern because of their ability to transmit a plethora
of pathogens (e.g. virus, bacteria and protozoa) to vertebrate hosts,
including humans (MAROLI et al., 2013). These insects are widely
distributed around the world and commonly use mammals and
birds as sources of blood meals (COSTA et al., 2013; RIGG et al.,
2019). Among the pathogens transmitted to mammals by sandflies,
protozoa of the genus Leishmania (Kinetoplastida: Trypanosomatidae)
have been considered to be the most epidemiologically important
agents (MAROLI et al., 2013; AKHOUNDI et al., 2016).
Several species of Leishmania have been recognized. Among
these, Leishmania (Viannia) braziliensis and Leishmania (Leishmania)
infantum are the causative agents of Cutaneous Leishmaniasis
(CL) and Visceral Leishmaniasis (VL), respectively (BRITO et al.,
2012; LIMA et al., 2013). Both of these diseases (i.e. CL and VL)
are endemic in several Brazilian states, including those in the
northeastern region (SOUSA et al., 2018). In fact, this region is
responsible for 44.5% of cases of VL in the country (BRASIL,
2018). In particular, between 2007 and 2017, 41,263 cases of
VL and 235,301 of CL were diagnosed through the Brazilian
national health system, and many of these were reported in the
state of Pernambuco (SINAN, 2019).
Over the last few years, great efforts have been made through
the Brazilian national health system to control the spreading of
leishmaniasis. Nonetheless, in some areas, the numbers of cases
have increased, and outbreaks have been described in regions
where the disease had been considered absent (SALES et al., 2019).
This spreading has been related to degradation of natural habitats
that may force sandflies to adapt to the modified environment
(ANTONINI et al., 2017). This increases the risk of Leishmania
transmission in peridomestic and domestic environments.
The vector role of a sandfly population depends not only on vector
competence (i.e. the ability to facilitate development of infective
forms of Leishmania), but also on vector capacity, which depends
partly on ecological associations (READY, 2013).
Some entomological surveys have been conducted in
northeastern Brazil (GUIMARÃES et al., 2012; COSTA et al.,
2013; MIRANDA et al., 2015; AGRA et al., 2016), but mostly
in the interior of this region, while the coast has been less explored
(LUCENA et al., 1984; SILVA et al., 2017a). In northeastern
Brazil, Lutzomyia whitmani has generally been one of the more
common species incriminated as a vector for L. braziliensis, whereas
L. longipalpis is considered to be the most important transmitter of
L. infantum (ANDRADE-FILHO et al., 2017; SILVA et al., 2017b;
PESSOA-E-SILVA et al., 2019). It is known that many cases of CL
and VL occur in areas where fragments of Atlantic Forest are present.
Therefore, the aim of the present study was to assess the
diversity of sandflies in a known endemic area for VL.
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on the coast known as Carne de Vaca, Atapuz, Ponta de Pedras
and Barra de Catuama. This area is characterized by the presence
of fragments of Atlantic Forest and mangroves. The climate is
tropical-humid, with a rainy season from March to July. The mean
annual temperature is around 24.9°C and the mean annual
rainfall is 1,924 mm (GOIANA, 2019). Climatic information
was obtained from the Pernambuco Water and Climate Agency
(Agência Pernambucana de Águas e Clima, APAC).
Currently, the municipality of Goiana is considered to be a
priority location for healthcare services regarding actions against
neglected diseases, including leishmaniasis. From 2007 to 2017,
14 autochthonous cases of VL were reported (SINAN, 2019), along
with cases of canine leishmaniasis (PESSOA-E-SILVA et al., 2019).

Sampling and identification of sandflies
Specimens were collected monthly on three consecutive
nights between November 2017 and October 2018. CDC light
traps (n = 16) were installed at 5 pm and remained in place until
5 am. Each trap was placed at a height of 1.5 m above the ground,
in two ecotypes, a tree and animal facility, both in peridomestic
areas. In particular, traps were installed as follows: Carne de
Vaca (P1 and P2 – tree; P3 and P4 – animal facility); Atapuz
(P5 and P6 – tree; P7 and P8 – animal facility); Ponta de Pedras
(P9 – tree; P10 to P12 – animal facility); and Barra de Catuama
(P14 and P15 – tree; P13 and P16 – animal facility). All traps
were georeferenced through the satellite remote sensing Global
Positioning System (GPS) Garmin Etrex20 (Figure 1).
All the specimens collected were morphologically identified in
accordance with the dichotomous key of Young & Duncan (1994).

Data and spatial analyses
The results were analyzed by means of descriptive statistics.
In addition, the Lilliefors test was used to verify the normality of
the data. The relationships between the number of sandflies and the
climatic variations were evaluated by cross-correlation coefficient.

Materials and Methods
Study area
This study was conducted in the municipality of Goiana
(07º33’38” south and 35º00’09” west), in the state of Pernambuco,
northeastern Brazil. Sampling was performed in four localities

Figure 1. Spatial distribution of collection points on the coast of
Goiana, Pernambuco, Brazil.
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The proportions of males and females, as well as localities and
collection points, were compared using 95% confidence intervals
constructed from the binomial distribution. The chi-square (x2)
test with Yates correction was used to compare occurrences of
phlebotomine species in both ecotypes. The significance level
was taken to be 5%. The R software version 3.4.3 and BioEstat
version 5.3 were used to perform the statistical analyses.
The plane coordinates obtained by GPS were used for each
collection point. The georeferenced data were entered into the
QGIS version 2.8 and spatial distribution of the sandflies was
evaluated using kernel density estimation (KDE). KDE is a
non-parametric method that generates a continuous density surface
from point data. It is a smoothing and interpolating technique for
generalizing point location for the whole study area. In addition
it is a simple alternative to analyze focal patterns, in which the
outputs are easily readable and understood (REGIS et al., 2013).
The results were plotted using QGIS software.

municipality of Goiana. Statistically, L. longipalpis was detected
more frequently near the animal facility ecotype (P7 and P8)
in Atapuz, whereas in Carne de Vaca this species predominated
in traps (P1 and P2) that had been installed in the tree ecotype
(x2 = 1,246.88; p = 0.0000).
The kernel map showed a heterogeneous spatial distribution of
sandflies on the coast of the municipality of Goiana with a hotspot
in the southeast region, more precisely in the Atapuz (Figure 2).
Specimens were obtained throughout the study period, with a
monthly mean of 433.33 sandflies (minimum of 4 and maximum
of 1,748 specimens). The average number of sandflies and the
climatic parameters are shown in Figure 3. The rainfall and
relative humidity influenced positively (p < 0.05) the number of
specimens collected, whereas no influence was observed regarding
temperature (p > 0.05). Reference species were deposited in the
entomological collection of the Parasitology Laboratory of the
Garanhuns Academic Unit, Federal Rural University of Pernambuco,
under protocol number 45/2018.

Results
A total of 5,205 sandflies were caught, males predominated
(51.76%; 2,694/5,205) over females (48.24%; 2,511/5,205)
(p < 0.05), being the sex ratio (M:F) of 1.07:1. Three species of
phlebotomines were identified: L. longipalpis (99.85%; 5,197/5,205)
was the most frequent species, followed by Lutzomyia evandroi
(0.13%; 7/5,205) and L. whitmani (0.02%; 1/5,205). Sandflies
were retrieved from 13 collection points, and L. longipalpis was
detected at all positive points, with highest frequency in Atapuz
(97.92%; 5,089/5,197) and with predominance in the point
P8 (x̅ = 355.00 ± 129.62) (Table 1). The collection points P11,
P12 (Ponta de Pedras) and P13 (Barra de Catuama), all located
near the animal facility, scored negative for the presence of
sandflies. It is important to note that this study provides the first
description of L. whitmani, the vector of L. braziliensis, in the

Figure 2. Kernel estimation map showing the density of sandflies
in the area of study.

Table 1. Sandflies species collected of Goiana - Pernambuco, from November 2017 to October 2018, using light traps of the Centers for
Disease Control (CDC) model.
L. longipalpis

L. evandroi

L. whitmani
x̅ ± SE

Total

Localities

P1
1.75 ± 0.82 e
0
0
1.75 ± 0.82 e
1.85 ± 0.97 b
d
d
P2
5.17 ± 2.69
0
0
5.17 ± 2.69
P3
0.42 ± 0.34 e
0
0
0.42 ± 0.34 e
e
P4
0.08 ± 0.08
0
0
0.08 ± 0.08 e
e
Atapuz
P5
0.08 ± 0.08
0
0
0.08 ± 0.08 e
106.02 ± 43.89 a
c
c
P6
17.58 ± 4.37
0
0
17.58 ± 4.37
P7
50.67 ± 41.33 b
0
0
50.67 ± 41.33 b
a
a
P8
355.00 ± 129.62
0.16 ± 0.16
0.08 ± 0.08
355.75 ± 129.55 a
e
Ponta de Pedras
P9
0.17 ± 0.11
0
0
0.17 ± 0.11 e
0.62 ± 0.28 c
e
a
e
P10
0.67 ± 0.43
0.41 ± 0.25
0
1.08 ±0.45
Barra de Catuama
P14
0.25 ± 0.18 e
0
0
0.25 ± 0.18 e
0.33 ± 0.23 c
e
e
P15
0.67 ± 0.43
0
0
0.67 ± 0.43
P16
0.08 ± 0.08 e
0
0
0.08 ± 0.08 e
x̅ = mean number of sandflies. SE = standard error. Different letters in the same column indicate statistically significant difference.
Carne de Vaca
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Figure 3. Occurrence of sandflies in Goiana, PE and climatic conditions
observed in the study from November 2017 to October 2018.
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It is already been demonstrated that climatic conditions are
one of the most important factors influencing the density of the
sandfly population (SILVA et al., 2018). In the present study,
rainfall and relative humidity (p < 0.05) influenced the numbers
of sandflies collected. Previous studies have demonstrated an
increase in the number of sandflies associated with the increase
of rainfall (QUEIROZ et al., 2012), as well as the dispersion of
VL (GAO & CAO, 2019).
The data of the present study are pivotal for attaining better
understanding of the dynamics of Leishmania infection in endemic
areas. In addition, they serve to alert the healthcare services, since
L. longipalpis was detected throughout the year and vectors relating
to CL were reported for the first time. People living in this area are
at risk of infection; therefore, preventive vector control measures
need to be implemented in order to reduce the risk of transmission.
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