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Description of six autochthonous cases of canine visceral
leishmaniasis diagnosed in Pedregulho (Sao Paulo, Brazil)
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Abstract

Visceral leishmaniasis is an infectious disease of chronic, emerging and zoonotic nature that presents various degrees
of severity. In Brazil, this illness is caused by Leishmania infantum (Leishmania chagasi), which is transmitted by the
bite of the sand fly Lutzomyia longipalpis, and dogs are its main reservoir. Given the increasing spread of this disease
across Brazil, the aim of this study was to report on six cases of canine visceral leishmaniasis, diagnosed in June 2013,
in the city of Pedregulho, State of Sao Paulo, considered to be a non-endemic area and free of phlebotomine sand flies.
The diagnosis was based on clinical signs of the patients and additional tests (serological and parasitological). It was
concluded that the diagnosis of leishmaniasis is complex because the clinical signs are similar to other systemic diseases,
thus justifying the importance of parasitological test of bone marrow, considered “gold standard”, in the confirmation
of the disease. In addition, the area was not, until now, considered risk place, despite notification.
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Resumo

A leishmaniose visceral ¢ uma doenca infecciosa de cardter cronico, emergente e zoonético, apresentando variados
graus de severidade. No Brasil, tal enfermidade é causada pela Leishmania infantum (Leishmania chagasi), a qual é
transmitida pela picada de flebdtomo Lutzomyia longipalpis, tendo o cio como o principal reservatdrio. Perante a crescente
distribuigio da doenga no territério brasileiro, o objetivo do presente trabalho ¢é relatar seis casos de leishmaniose visceral
canina, diagnosticados em Junho de 2013, no municipio de Pedregulho, Estado de Sao Paulo, considerado 4rea nao
endémica e livre de flebotomineos. O diagndstico foi baseado nos sinais clinicos dos pacientes e exames complementares
(sorolégicos e parasitolégicos). Concluiu-se que o diagnéstico da leishmaniose é complexo pelo fato dos sinais clinicos
serem semelhantes a outras enfermidades sistémicas, justificando assim a importincia do teste parasitolégico de medula
dssea, considerado “padrio ouro” na confirmagio da doenca. Além disso, a drea nao foi, até o presente momento,

considerada local de risco, apesar da notificagio.

Palavras-chave: Cio, dermatopatia, Leishmania infantum, protozodrio, zoonose.

Introduction

The leishmaniases are a group of diseases caused by more
than thirty species of the genus Leishmania, many of which
are anthropozoonoses (FERREIRA et al., 2012). The parasites
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are obligate intracellular protozoa and are transmitted to hosts
and reservoirs by the bite of sand fly insects (BANETH, 2006;
SONODA et al., 2013).

Leishmaniasis can be classified as cutaneous, mucocutaneous
and visceral, the last of which presents the greatest severity and
being most fatal (WHO, 2010; MARCONDES et al., 2011). In
this context, dogs may present either the cutaneous or the visceral
form. In Brazil, canine visceral leishmaniasis (CVL) is caused by
the protozoon Leishmania infantum (BANETH, 20006); the sand
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fly Lutzomyia longipalpis is the vector, and dogs are considered to
be the main reservoir (GONTIJO & MELO, 2004).

Although leishmaniasis was once considered to be a rural
disease, it has been spreading in urban areas. There are growing
numbers of human visceral leishmaniasis cases in major Brazilian
metropolises, and 94% of these cases have been reported in the
northeastern region. Migration of people, together with their
dogs, fleeing poverty, malnutrition and poor housing conditions,
situations of illiteracy, environmental changes (deforestation and
construction of dams) and migration of nonimmune people
to endemic areas all contributed towards the emergence of the
disease in the northern, southeastern and central-western regions
in 2000 (WHO, 2010).

In the state of Sao Paulo (Southeastern Brazil), the area of
disease transmission has become larger since the disease was first
introduced in 1998. Its introduction led to an epidemic in the
region of Aragatuba, with a mortality ranging from 29.4% (1999)
t0 9.3% (2010). Because of this situation, the Epidemiological
Surveillance Center of the state of Sio Paulo devised an Index of
Potential Risk of Human Visceral Leishmaniasis (IPRL). This index
classifies municipalities in the state of Sdo Paulo into two groups:
silent (without confirmation of human cases or autochthonous
canine cases) and transmission (with confirmation of human
cases and/or canine autochthonous cases) (GOMES etal., 2013).

The clinical signs shown by dogs with CVL vary,
but dermatological signs are commonly presented
(MARZOCHTI etal., 1985; BANETH et al., 2008; DIAS et al., 2008;
SOLANO-GALLEGO et al., 2011; TOSCANO et al., 2013).

Diagnosis is complex, as the disease may mimic other
illnesses. For this reason, it has to be based on clinical signs,
the epidemiology of the disease and parasitological, serological,
molecular and immunocytochemical tests (GONTIJO & MELO,
2004; SOLANO-GALLEGO etal., 2011). The hepatic and renal
profiles are important when the disease staging is determined
(VIEIRA etal., 2011), since kidney disease may be the only clinical
manifestation, advancing to nephrotic syndrome or chronic kidney
disease (BANETH et al., 2008; DIAS et al., 2008).

Considering the severity of leishmaniasis in dogs and the
zoonotic nature of the disease, the aim of this study was to report
on the cases of six animals that presented autochthonous cases
of canine visceral leishmaniasis and received care in Pedregulho,
state of S20 Paulo, and, moreover, to emphasize the responsibility
of government agencies sanitary to the epidemiological control
of the disease and the importance of parasitological examination
in the diagnosis.

Materials and Methods

This study was conducted with approval from and under
surveillance by the Ethics Committee for Use of Animals of the
University of Franca (UNIFRAN)), state of Sao Paulo. Approval
was granted on October 28, 2013, under protocol number 042/13.

Eleven dogs of various ages, breeds, gender and size were
observed at home. They lived in a house by a river, near the edge
of the reservoir of the Estreito hydroelectric plant, municipality
of Pedregulho, state of Sao Paulo (38Km from Franca), which
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belongs to the Regional Health Department of Ribeirao Preto, state
of Sio Paulo, and to the Epidemiological Surveillance Group of
Franca, state of Sio Paulo. Eight of these animals were originally
from the municipality of Franca, but they had lived at this place
since they were puppies and did not have any history of trips.
The other three were natives of Pedregulho.

The clinical signs presented by the patients started in a varied,
chronic and insidious manner, over a period of approximately
6 months. Humans in contact with them did not show any
apparent symptoms.

Taking into account the varied clinical signs, the number of sick
animals and the environmental conditions, there was a suspicion
of leishmaniasis. All the dogs were subjected to hematological
tests and anesthetized for aspiration puncture of the bone marrow
(sternum) and peripheral hyperplastic lymph nodes, for further
parasitological investigation. Venous blood was also collected
for serological qualitative tests (rapid immunochromatographic
test) and quantitative tests (Enzyme-Linked Immunosorbent
Assay - ELISA).

Since the suspicion of visceral leishmaniasis arose, the samples
were sent to the Adolfo Lutz Institute, in Ribeirdo Preto, state
of Sio Paulo, which is accredited by the Ministry of Agriculture.

Results and Discussion

The Adolfo Lutz Institute - Government of the State of Sio
Paulo confirmed the disease in six of the 11 dogs tested (55%),
through verification of the amastigote form of Leishmania in
the bone marrow aspiration puncture (Figure 1). Following the
confirmation, the institute recommended that new samples should
be collected through lymph node and bone marrow puncture,
in order to inoculate the material into a culturing medium in
sterile saline solution with gentamicin. The results from the
complementary tests are in Table 1.

Based on the results obtained, the presence of CVL was notified
to the Epidemiological Surveillance Group of the municipality of

Figure 1. Photomicrograph of a canine bone marrow smear showing
amastigote forms of Leishmania sp. (arrows). Source: personal archive.
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Table 1. Serological and parasitological complementary tests
performed in order to diagnose canine visceral leishmaniasis in the
eleven suspected dogs and the respective results.

Complementary tests Results Number of positive dogs
Serological tests reactive 6
(immunochromatography)

Serological tests (ELISA) reactive 6

Parasitological tests + 6
(bone marrow)

Parasitological tests + 2
(lymph nodes)
Culturing for + 1

Leishmania spp.

Franca, which contacted the agency in charge of local entomological
research on the vector L. longipalpis, the Endemic Disease Control
Superintendency of the state of Sao Paulo (SUCEN/SP). It is
important to emphasize that the Brazilian Ministry of Health has
recently reported that another species (Lutzomyia cruzi) has already
been described in the state of Mato Grosso do Sul (BRASIL, 2013).

According to the Surveillance Program and SUCEN/SD, the
region in which the dogs reported here lived had been classified
by IPRL in May 2013 as silent, non-receptive and vulnerable to
leishmaniasis (RANGEL et al., 2013). These six autochthonous
cases of canine visceral leishmaniasis were diagnosed later on
in the same year, but no data have so far been reported in the
Boletim Epidemioldgico Paulista (Sio Paulo Epidemiological
Bulletin) for the year 2014, referring to the new classification of
this region. No human cases and/or deaths have been reported
by the Epidemiological Surveillance Center (which is part of
the State of Sao Paulo Health Department), which confirms the
reports made by Silva (2007), according to which canine cases
precede human ones.

In humans, visceral leishmaniasis is endemic in 88 countries
around the world, but notification is compulsory in only 32 of
them. It is estimated that 500,000 new cases emerge every year,
and that approximately 12 million people are currently infected
(WHO, 2010). In Brazil, the disease is present in 22 out of the
26 states: 3,486 cases and 232 deaths were reported between the
years 2010 and 2012 (DONATO et al., 2013) and, according to
Rabello et al. (2003), the number of cases of coinfection with the
human immunodeficiency virus has been increasing significantly.
There have also been reports about illnesses that occur concurrently
with leishmaniasis, such as ehrlichiosis, demodicosis and sarcoptic
mange, hepatozoonosis and lymphoma (CIARAMELLA etal., 1997),
and neosporosis and toxoplasmosis (ZULPO et al., 2012).

The region described in this study used to be considered
rural until the Estreito hydroelectric plant started to be built.
This caused deforestation and population growth in the adjacent
village, to house power plant employees and other workers, along
with construction of houses by the river (ranchos), thus making
the area urbanized. These factors back up the reports by Rangel &
Vilela (2008) and by WHO (2010), which state that the speed of
spreading of the disease is related to the impact of environmental
changes promoted by man. They also corroborate the descriptions
made by Lainson & Rangel (2005), which claim that the sand
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fly vector has wild origins, but may have undergone changes in
its feeding habits, secondarily to environmental changes, given
that it was feeding on blood from various other vertebrate species,
such as chickens, pigs and dogs, which shared the same space in
the locality.

In the present study, the number of animals infected by
leishmaniasis was relatively small in comparison with other
studies (TOSCANO et al., 2013), but one must consider that the
canine population surrounding the site described is approximately
107 animals, representing 5% of prevalence. As suggested by Gontijo
& Melo (2004), dogs are considered to be the main reservoir of
the visceral disease in humans, although other wild species have
already been described hosting these protozoa.

According to Moreira et al. (2002), making the diagnosis in
subclinically infected animals (i.e. those in which few forms of
the protozoa are found in the tissues) is difficult and doubtful.
Therefore, in these cases, it is suggested that tests with higher
sensitivity should be used, like direct immunofluorescence and
immunohistochemistry.

All the six dogs that were positive for leishmaniasis were put
down, as ordered by the Epidemiological Surveillance Center of

the municipality of Franca, given that treatment is still a matter
of controversy (CASTRO et al., 2012).

Conclusions

The parasitological test of bone marrow was essential for the
diagnosis of affected patients.

The place where the six autochthonous dogs were diagnosed
with visceral leishmaniasis has not still been catalogued in the
reports of the Health Surveillance Service of the State of Sio
Paulo, and this may be significantly contributing towards the slow
pace of taking measures to control the disease animal and human.

Given the exponential increase in the number of dogs reported
to be positive for leishmaniasis across Brazil, ongoing investigation
of this disease must be included in the differential diagnosis of
other diseases of multisystemic nature. In addition, programs
of mass media announcements should be drawn up in order to
warn the population of the risks and to stimulate prophylaxis
concerning the disease.
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