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ABSTRACT

American visceral leishmaniasis (VL) is caused by Leishmania infantum/chagasi, transmitted by the sandflies
Lutzomyia longipalpis and Lu. evansi. Dogs are the main reservoir and source for zoonotic infections in humans.
Therefore, it is of utmost importance to diagnose such diseases in domestic animals to maintain public health. In
2019, the authors of the present study observed intracellular amastigotes in Giemsa-stained bone marrow smear
using a real-time gPCR (parasite load was 484,336 DNA copies/mL), a canine visceral leishmaniasis (CVL) case
caused by L. infantum/chagasi, in a 22-month-old male, English bulldog from Pereira, Colombia, a municipality not
previously considered endemic for CVL nor human VL. Therefore, further field studies are necessary to determine if
there is a low-grade circulation of this parasite among dogs and other animal reservoirs in the area, also
entomological surveys are of utmost importance, as well as highlighting the clinical suspicion of this disease in
domestic animals and humans.
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INTRODUCTION

American visceral leishmaniasis (VL) is a tropical and subtropical vector-borne disease caused by the protozoa species
Leishmania infantum/chagasi, and transmitted by Lutzomyia longipalpis and Lu. evansi phlebotomine sandflies species
(Dantas-Torres et al., 2019; Arbelaez et al., 2020). Dogs are its main animal host reservoir, especially in urban areas, and
they may undergo this clinical disease with severe compromise and even fatal outcomes. Moreover, other domestic
animals, such as cats, may be infected and become reservoirs of this parasitic disease. Canine VL (CVL) has a highly
critical position in transmission cycles, especially in urban areas, with the presence of the vectors and suitable eco-
epidemiological conditions, including areas prone to susceptible climatic conditions. This issue may pose an increased
risk for human cases and become a public health threat, as zoonotic transmission may occur, and this disease, especially
in the case of children may lead to fatal outcomes (Dantas-Torres et al., 2019; Arbelaez et al., 2020).

In Colombia, South America, human and canine VL has been historically restricted to two transmission areas
(Figure 1), one in three departments of the north Caribbean coast region (hot humid area with suitable conditions for the
vector), and another in three departments of the central-south part of the middle Magdalena River Valley (Figure 1), also
with confirmation of the vector presence in these zones (Arbelaez et al., 2020). Recent reports have caused concern
about the occurrence of CVL in new areas of the country, previously not considered endemic, with no history of case
reports of VL nor in humans or animals. A case of a 2-year-old male dog in Cali, Valle del Cauca (Figure 1), diagnosed
with CVL by PCR, a region where VL has not been informed before was described in 2019 (Arbelaez et al., 2020).
Bordering with Valle del Cauca and Tolima department, a previously known endemic area, is located Risaralda
Department (Figure 1). The CVL case in a dog from Pereira municipality, Risaralda, Colombia was presented by the
authors of the current study.

Case report

A 22-month-old castrated male English bulldog was hospitalized in a private veterinary center in the city of Pereira
municipality, Risaralda Department, Colombia (Figure 1), on September 13, 2019, with a 2-month history of lack of
appetite, general weakness, progressive loss of weight, and high body temperature (38.9-39.6°C). Physical examination
revealed that the physiological constants (heart rate, respiratory rate, or pulse) were in the normal ranges. No alterations
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were found at lymph nodes, skin, and eyes. Blood laboratory assessments using a hematology analyzer Mindray BC-
2800 Vet® (Guangdong Sheng, China) showed pancytopenia, with normocytic normochromic anemia (reaching 6.2
g/dL, normal range 12-18), leukopenia (reaching 4,800 cells/mm?® normal range 6,000-17,000), thrombocytopenia
(reaching 40 cells/uL, normal value >200), and lymphopenia (reaching 804 cells/mm?®, normal range 1,500-7,000). A
significantly increased alanine aminotransferase (ALT) levels were also observed (213.6 U/L, normal range 4-90) and
slightly on aspartate aminotransferase (AST) (47.6 U/L, normal range 16-43). Albumin, globulin, BUN, and creatinine
were not analyzed. Biochemistry tests were performed with a chemistry analyzer Mindray BA 88 A® (Guangdong
Sheng, China).

A hip X-ray suggested a dysplasia at the coxo-femoral joint. An abdominal ultrasound, using a Mindray Ultrasound
Z5® (Guangdong Sheng, China) showed spleen benign neoplasia, based on the finding of a heterogeneous echogenic
pattern with diffuse rounded hypoechoic foci in its parenchyma, and a capsule irregular with some protuberances, typical
vascular pattern, and thickness (21.3 mm). No alterations were found in the kidneys. Then, a bone marrow aspirate was
performed with confirmation after the observation of intracellular amastigotes in Giemsa-stained bone marrow smear,
observed using a light microscope (Scientific®, Maharashtra 400076, India) (Figure 2). A real-time gPCR using a
TagMan® probe (ThermoFisher, Foster City, CA, USA) with the bone marrow aspirate sample confirmed the diagnosis
of VL due to Le. infantum. The parasite load was 484,336 DNA copies/mL (cycle threshold 19.62).

Notification of a case of CVL in a non-endemic area, which was performed when diagnosed, requires information
about the places where the animal was before the diagnosis. The owner referred to two sites in the rural area of
Risaralda, rural Pereira and Viterbo, rural area of Caldas, both non-endemic for VL (Figure 1). Following public health
recommendations, the animal was euthanatized with the owner’s authorization.
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Figure 1. Relative map of Colombia showing the endemic areas for visceral leishmaniasis (VVL), and the departments of
Valle del Cauca, Cauca, Putumayo, and Risaralda, not considered endemic, where those previous and the current cases
have been reported.
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Figure 2. Bone marrow aspirate showing abundant intracellular amastigotes of Leishmania sp. (black arrows) with
myeloid hyperplasia and erythroid hypoplasia, megakaryocytic hypoplasia, and plasma cell hyperplasia, as well as
intracellular amastigotes, Giemsa, obtained from the English bulldog.

DISCUSSION

According to the local health authorities, and after entomological surveillance in the rural area of Pereira, no reports of
Lutzomyia nor VL cases were described. In the present work, CVL was diagnosed in a dog that has never lived or stay in
an endemic area. The dog had only traveled to two nearby semirural regions where humans or CVL were not informed
(rural Pereira and Viterbo, rural area of Caldas, Figure 1). The presence of Lu. longipalpis or Lu. evansi has also not been
documented in the Risaralda Department. However, other species of Lutzomyia transmitting cutaneous leishmaniasis
species have been previously reported in Risaralda and the Coffee-Triangle Region, such as Lu. hartmanni, Lu. trapidoi,
Lu. panamensis, Lu. yuilli, Lu. gomezi, Lu. columbiana, Lu. youngi, and Lu. lichyi (Bejarano et al., 2007). Differential
diagnosis of spleen neoplasias or hip dysplasia should consider CVL (de Souza et al., 2005). The affecting factors may
include massive migration of human and canine populations, the transition of vectors from rural areas to urban areas, the
dissemination and adaptation of natural reservoirs, deforestation, climate change, and poor public health policies for the
surveillance and control of this disease (Arbelaez et al., 2020). In Colombia, especially in border areas with Venezuela,
forced migration from this last country has led to imported cases of leishmaniasis, including visceral forms.

The current report deserves a complete eco-epidemiological study, including searching for both canine and human
VL as well as asymptomatic infections and identifying the presence of vector species in urban areas, both in Pereira and
other municipalities of Risaralda, Colombia (Arbelaez et al., 2020). Moreover, VL is a life-threatening condition
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(Villamil-Gomez et al., 2019), where the World Health Organization (WHOQO) recommends that the animal be
euthanatized or moved to areas where there are no vectors, as no effective treatment has been approved for dogs with VL
(Manna et al., 2015; Dantas-Torres et al., 2019).

There have been no previous reports of urban CVL in the city of Pereira, Colombia, highlighting the need to
initiate active search of human and CVL and assessing the presence of sand fly vector in the municipalities of the
department of Risaralda. In this region, both human and CVL have not been documented before (Herrera et al., 2019;
Arbelaez et al., 2020). The findings reinforce the establishment of surveillance and control programs in other rural and
urban regions of Colombia, where favorable eco-epidemiological conditions exist (Arbelaez et al., 2020), and also the
need for seroprevalence studies (Cortes, 2006). With the current report in Risaralda, in addition to Valle del Cauca,
Caldas, and Putumayo (Figure 1), there are four new departments (Herrera et al., 2018) that have reported Le. infantum
before non-endemic since 2018, highlighting the need for more research on VL in Colombia.

In conclusion, VL still poses a significant threat to public health, and cases as described here, signify the
importance of research and identification of the circulation of Leishmania infantum/chagasi and the vectors in new areas
that may become endemic and pose a risk for human transmission.
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