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Abstract

Leishmaniasis is an infectious disease caused by the protozoan of the genus
Leishmania. Tt is a tropical disease, considered endemic worldwide and the
natural infection occurs through the bite of infected sandflies of the genus
Lutzomya. Dogs are considered the main zoonotic reservoirs of this parasite
and cats are considered to be potential reservoirs of this disease. Thus, the
objective of the study was to review the epidemiology, clinical and laboratory
findings, diagnosis, differential diagnosis and treatment of feline leishmania-
sis.
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1. Introduction

Leishmaniasis is an infectious disease of parasitic origin and of a zoonotic cha-
racter, caused by protozoa of the genus Leishmania [1]. The disease is classified
as a neglected tropical disease because it is considered endemic in low-income
populations and because there is little investment in research, drug production
and incentives for measures to control the disease [2].

These protozoa belong to the order Kinetoplastida, Family Trypanosomatidae
and genus Leishmania [3]. Leishmaniasis is a complex of diseases caused by a

heteroxenous cycle protozoan that, in its amastigote form, are obligatory intra-
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cellular parasites of the mononuclear phagocytic system of mammalian hosts. In
invertebrates, the protozoan has a promastigote shape, located in the intestine of
these hosts [4].

Leishmaniasis has two forms of clinical manifestation described and known as
cutaneous and visceral. The cutaneous presentation is caused by the infection of
L. brasiliensis, L. guyanensis and L. (Mexicana) amazonenses [5]. The visceral
presentation is caused by Leishmania infantum chagasi [6]. Dogs are considered
the main reservoir for this parasite [4] and cats have been considered as poten-
tial reservoirs for this disease [7].

The increased preference for cats as pets and the greater proximity of these
animals to man has demonstrated the importance of studies on the diseases that
cover felines. Thus, the objective of the present study is to review the epidemi-
ology, clinical and laboratory findings, diagnosis, differential diagnosis and

treatment of feline leishmaniasis.

2. Epidemiology

Leishmaniasis in cats has been reported sporadically in several parts of the
world, but the role of these animals as a reservoir of the disease has not been
completely clarified [2]. Some recent studies on the transmission of leishmania-
sis have shown that insects bred in the laboratory, free from Leishmania spp. in-
fection, can become contaminated by ingesting blood from cats infected with the
parasite [8] [9].

Leishmaniasis transmission occurs through the inoculation of metacyclic
promastigote forms during the blood meal of the phlebotomine Lutzomia lon-
gipalpis infected with the parasite [10]. This mosquito is popularly known as the
sand fly and its life cycle is linked to areas with accumulation of organic matter
[11]. In addition to L. Jongipalpis, new phlebotomes involved in the Leishmania
cycle have been increasingly described and researched in numerous regions of
Brazil. This is the case of Psychodopygus loydi, Pintomyia fischeri, Lutzomyia
amarali, Nyssomyia whitmani and Migonemyia migonei [1] [11] [12].

When the metacyclic promastigote forms are sought in the vertebrate host,
these forms invade the cells of the phagocytic mononuclear system, transform
into amastigote forms and spread through the bloodstream and lymph to vari-
ous organs, such as the liver, spleen, bone marrow and the lymph nodes (Figure
1). Through mechanisms of survival and evasion of the immune system, leish-
manias guarantee their chronic permanence with or without the development of
clinical manifestations in the hosts [13].

Direct transmission of leishmaniasis has no epidemiological importance.
Blood transfusion can be a form of leishmaniasis infection for humans, cats and
dogs [14].

3. Clinical Findings

Most cats are asymptomatic and have hematological and biochemical tests
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Figure 1. Cat infected with Leishmania promastgota forms; Promastigated forms invade
and transform into amastigotes and multiply within macrophages; There is a rupture of
the cell wall of these macrophages, spreading the amastigote forms to the bloodstream
and lymph; Amastigost forms look for new macrophages to multiply; The phlebotome
comes and feeds on the host, becoming infected; the phlebotome bites a new host, infect-
ing it. [Based on 15].

within the normal range [16]. This characteristic is probably due to the chronic
nature of the disease.

In some cases, hyperproteinemia may occur, due to the increase in gamma
globulins [12].

Infected cats can present ulcerated lesions with the presence of blood in the
snout region, nodules at the edges of the ears, cachexia, alopecia, pale mucous
membranes, uveitis, conjunctivitis, blepharitis and ocular keratitis [17]. In some
rare cases, ulcerated lesions on the body can be seen [18]; jaundice hypoalbumi-
nemia, polyuria, polydipsia and pancytopenia [19]. In addition, some visceral
signs can be observed, such as: lymphadenopathy, hepatomegaly, splenomegaly,
and renal insufficiency [12].

Some nonspecific clinical manifestations can also be observed, such as fever,
vomiting, diarrhea, nasal discharge, dyspnea, abortion, gingivostomatitis and
lymphadenomegaly [20].

The main laboratory changes are described in Table 1.
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Table 1. Main laboratory changes observed in Feline Leishmaniasis.

Frequent changes Less frequent changes Rare changes
Azotemia
. . . Hypoalbuminemia
Hypergammaglobulinemia Proteinuria M stosi
onocytosis
Lymphad th Non- ti i
ymphadenopathy on-regenerative anemia Neutrophilia
Pancytopenia

4. Diagnosis

The diagnosis of Leishmaniasis in cats must be made based on the animal’s his-
tory, the epidemiological context in which it is found, the clinical signs, the re-
sults of the complementary methods of diagnosis and exclusion of the differen-
tial diagnoses [19].

The diagnosis of the disease in felines is based on the same methods available
for canines. Diagnosis can be made through serology, cytological and histopa-
thological exams and PCR [7].

Cytological examination is a highly specific, non-invasive, fast, low-cost and
simple diagnostic method that can be performed in cynics and has a 50% sensi-
tivity for the diagnosis of feline leishmaniasis [7]. In cytology, the amastigote
forms of the parasite are observed. This method is considered the gold standard,
even with less sensitivity [7].

Serological methods alone may not be sufficient for the diagnosis of leishma-
niasis in felines due to the delay in seroconversion in these animals and the low
rate of antibody production [21]. Animals that show immunocompromise due
to retrovirus infection may show inconsistent serological results [21]. Quick tests
for the diagnosis of leishmaniasis in dogs are not efficient in diagnosing this dis-
ease in cats, and can generate cross-reactions with other protozoa [22].

PCR has better sensitivity and specificity than cytology and serological tests
for the diagnosis of the disease in cats. However, some studies indicate that cats
with high levels of anti- Leishmania antibodies are less positive in PCR tests. In
addition, the collection location (bone marrow or blood) can influence the re-

sults of the exam [7].

5. Differential Diagnosis

The main differential diagnoses of feline leishmaniasis are squamous cell carci-
noma, pyodermatitis, sporotrichosis, pemphigus foliaceus, lupus erythematosus,
zinc-responsive dermatosis, migratory necrolytic erythema, sebaceous adenitis,
lymphoma and eosinophilic granuloma [23] [24] [25].

6. Treatment and Prevention

There is no established treatment protocol for feline leishmaniasis. The treat-
ment of cats is based on the clinical experience of published case reports and the

off-label use of the most common drugs prescribed to dogs [7].
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Allopurinol is a drug widely used in the treatment of canine leishmaniasis be-
cause it inhibits the metabolism of purines, exerting an inhibitory effect on the
growth of Leishmania. allopurinol shows clinical improvement in most cats
treated with this drug [26].

Miltefosine is another medication used to treat dogs with leishmaniasis that
has been used to treat cats with this disease. Miltefosine inhibits the growth of
promastigote forms of the parasite and causes the death of amastigote forms,
resulting in high leishmanicidal activity [7] [27].

The use of collars based on pyrethroids has demonstrated great efficacy in the
control of canine leishmaniasis. However, most pyrethroids are toxic to cats and
the only pyrethroid indicated for this species in collars is flumethrin [14] [19]. In
addition, the use of topical insecticides available for cats has not been shown to
be effective in preventing phlebotome mosquito bites in endemic areas [14].

This research, however, is subject to several limitations. The main limitations
of this study, as with all review studies, are its variability the management and
diagnosis of each case. Extensive clinical information was not available for all
studies and there was inconsistency in the follow-up periods, treatment recom-
mendations and evaluations of the cases, making it more difficult to draw solid

conclusions.

7. Conclusion

It is noteworthy in this study that the domestic cat is susceptible to infection by
Leishmania spp. and it can become an accidental reservoir of the parasite and
spread the disease. Feline leishmaniasis should be included in the differential
diagnosis of feline infectious diseases, especially in endemic regions for canine
leishmaniasis. The methods of diagnosis, treatment and control of feline leish-
maniasis are the same as those used for canine leishmaniasis, however, there are
few studies that prove the effectiveness of drugs in the treatment of the disease in

cats.
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