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Importance 
Leishmaniasis is one of the most important vector-borne diseases of humans. 

This parasitic disease can be caused by many species of Leishmania, most of which 

are zoonotic. In humans, different species of the parasite are associated with different 

forms of the disease. Many Leishmania spp. cause skin ulcers and nodules. A few of 

these organisms can also affect the mucous membranes, and may cause disfiguring 

lesions of the nose. Other species damage the internal organs and cause human 

visceral leishmaniasis, a life-threatening condition. Among domesticated animals, 

dogs are the most important species in the epidemiology of this disease. In addition to 

becoming ill, dogs are reservoir hosts for L. infantum, one of the two most important 

organisms in human visceral leishmaniasis. Skin lesions and, rarely, visceral disease, 

have also been reported occasionally in other domesticated animals, captive mammals 

in zoos, and wild animals. 

Etiology 
Leishmaniasis results from infection by various species of Leishmania, a 

protozoan parasite of the family Trypanosomatidae (order Kinetoplastida). 

Approximately 30 species have been described, and at least 20 of these organisms are 

pathogenic for mammals. The genus Leishmania contains two subgenera, Leishmania 

and Viannia, which are differentiated by where they multiply in the digestive tract of 

the insect vector. The classification of Leishmania is complex and, in some cases, 

controversial; more than one species name may be used for an organism, and some 

names may eventually be invalidated. 

Human visceral leishmaniasis is primarily caused by Leishmania donovani 

(which includes L. archibaldi) and L. infantum/ L. chagasi. L. donovani is 

anthroponotic; it is mainly transmitted between people, who act as the reservoir hosts. 

L. infantum is zoonotic. At one time, two different names were used for this organism 

- L. infantum in the “Old World” (Eastern Hemisphere) and L. chagasi in the “New 

World” (Western Hemisphere) – and these two organisms were thought to be 

different species. As a result of genetic studies, they have been reclassified into one 

species, L. infantum. However, some authors argue that L. chagasi should be a 

subspecies of L. infantum, and the name L. chagasi is still used frequently in South 

America. Other organisms can occasionally cause visceral leishmaniasis: L. tropica 

and L. amazonensis, which usually cause cutaneous leishmaniasis, and a newly 

described species in Thailand, have been linked to some cases. 

Most Leishmania species cause cutaneous leishmaniasis in people. In the New 

World, these organisms include the members of the L. braziliensis complex (L. 

braziliensis, L. panamensis/ L. guyanensis, L. shawi and L. peruviana,) and the L. 

mexicana complex (L. mexicana, L. amazonensis, L. venezuelensis), as well as L. 

lainsoni, L. naiffi and L. lindenbergi. Old World species that cause cutaneous 

leishmaniasis include L. tropica, L. major and L. aethiopica, which are all members 

of the L. tropica complex. In addition, some strains of L. infantum can cause 

cutaneous leishmaniasis without affecting the internal organs. With the exception of 

the anthroponotic species L. tropica, all of these organisms are zoonotic. The type of 

skin lesions, efficacy of treatment, speed of healing and other factors vary with the 

species. Most Old World and New World species only cause lesions on the skin, but 

the New World organisms L. braziliensis and L. panamensis/L. guyanensis may cause 

either cutaneous or mucocutaneous leishmaniasis. 

L. infantum is the most common species reported in domesticated animals, but 

other species also occur. The distinction between species that cause cutaneous and 

visceral syndromes is not seen in animals. For example, L. infantum, which mainly 

causes visceral leishmaniasis in people, can cause both visceral and cutaneous disease 

in dogs, and primarily causes skin lesions in cats and horses. Some Leishmania 

species that have been isolated from animals have not been reported in humans: 

Geographic Distribution 
With the exception of Antarctica, Leishmania spp. have been reported on every 

continent. These organisms are primarily endemic in tropical and sub-tropical regions  
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and human disease mainly occurs in Africa, parts of Asia, 

the Middle East, Latin America and the Mediterranean 

region. In Europe, leishmaniasis appears to be spreading 

northward from its traditional foci.  

The distribution of each species of Leishmania affects 

the type of disease that occurs in each region, as well as its 

severity. L. donovani causes visceral leishmaniasis in South 

Asia and Africa. L infantum causes this disease in the 

Mediterranean, the Middle East, Latin America and parts of 

Asia. Cutaneous leishmaniasis is caused by L. major in 

Africa, the Middle East and parts of Asia, by L. tropica in 

the Middle East, the Mediterranean and parts of Asia, and 

by L. aethiopica in parts of Africa. Many different species 

may be involved in the Western Hemisphere, where 

cutaneous leishmaniasis can be found from Mexico through 

South America.  

In North America, limited foci of infection have been 

reported in Canada and the U.S. Canine leishmaniasis 

caused by L. infantum and occurring mainly in Foxhounds 

has been reported in a number of U.S. states and parts of 

Canada. Human cases have not been linked to these 

animals. In addition, a focus of cutaneous leishmaniasis that 

has sporadically affected humans or domesticated animals 

is found in south central Texas, where a species of 

Leishmania (possibly a member of the L. mexicana 

complex) seems to be endemic. Australia appeared to be 

free of Leishmania spp. until 2004, when this organism 

began to be reported from captive kangaroos, wallabies and 

other marsupials. Imported cases of leishmaniasis can also 

be seen in areas where Leishmania spp. are not endemic. If 

appropriate insect vectors are not present, these organisms 

usually do not become established in the country. 

Transmission 
Leishmania spp. are usually transmitted indirectly 

between hosts by sandflies of the genera Phlebotomus and 

Lutzomyia, which are biological vectors. Each species of 

Leishmania is adapted to transmission in certain species of 

sandflies. Only the females feed on blood. Sandfly activity 

occurs when it is humid, and there is no wind or rain. These 

insects are usually most active at dawn, dusk and during the 

night, but they will bite if they are disturbed in their hiding 

places (animal burrows, holes in trees, caves, houses and 

other relatively cool, humid locations) during the day. They 

are attracted to light and may enter buildings at night. 

Transovarial transmission of Leishmania does not seem to 

occur, and in areas with cold temperatures, the parasite 

overwinters in mammalian hosts. Other arthropods 

including ticks (Dermacentor variabilis and Rhipicephalus 

sanguineus) and canine fleas may also act as mechanical 

vectors. Where sandflies transmit Leishmania spp., ticks 

and fleas are probably unimportant in the epidemiology of 

the disease; however, they might be involved in rare cases 

of dog-to-dog transmission in other locations. 

Mammals can be infected asymptomatically for long 

periods, and they often remain chronically infected even 

after clinical cure. Subclinically infected animals can 

transmit Leishmania to sandflies. These parasites have also 

been transmitted via blood transfusions in people and dogs, 

and by transplacental transmission in dogs, mice and 

humans. In canine leishmaniasis caused by L. infantum, the 

parasites can sometimes be found in saliva, urine, semen 

and conjunctival secretions, as well as in blood. Venereal 

transmission has been proven to occur in dogs, and other 

routes of spread might be possible. Rare cases of horizontal 

transmission have been reported between dogs in the same 

household or kennel. Case histories suggest that some of 

these animals might have been infected during a fight. In 

other cases, a dog is known to have licked its companion’s 

lesions or ingested blood during a hemorrhage. 

Epidemiological investigations in U.S. Foxhounds also 

suggest that L. infantum has been transmitted directly from 

dog to dog, although sandfly mediated transmission or other 

arthropod-borne transfer has not been ruled out. In contrast, 

sandflies are thought to transmit the disease to people from 

wild mammals in south-central Texas. The risk of direct 

transmission from infected dogs to humans is unknown.  

Epidemiology 

Humans and domesticated animals are accidental hosts 

for many Leishmania spp., which are maintained in cycles 

between wild animals and sandflies. L. infantum, L. 

peruviana and possibly other species can be maintained in 

dogs, increasing the risk of transmission to people. Other 

domesticated animals might be involved as secondary 

maintenance hosts. L. donovani and L tropica are adapted 

to humans, but animals can also be infected occasionally. 

Disinfection 
Leishmania spp. do not remain viable outside a host or 

in vitro culture. They can be inactivated by 1% sodium 

hypochlorite, 2% glutaraldehyde, or formaldehyde. They 

are also susceptible to heat of 50–60°C. 

Infections in Humans 

Incubation Period 
People can carry some species of Leishmania 

asymptomatically for long periods, without becoming ill. In 

humans, the reported incubation period for cutaneous 

leishmaniasis can be as short as 1-2 weeks or as long as 

several months when it is caused by New World species, 

and up to three years when Old World species are involved. 

The incubation period for visceral leishmaniasis is 10 days 

to several years; most cases seem to become apparent in 

two to six months. 

Clinical Signs 
Two forms of leishmaniasis, cutaneous and visceral, 

are seen in humans. Some texts also distinguish a 

mucocutaneous form, while others consider it to be a subset 

of cutaneous leishmaniasis. The form of the disease and the 
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usual clinical signs vary with the species of Leishmania. 

Some infections remain asymptomatic. 

Cutaneous leishmaniasis 

Cutaneous leishmaniasis often involves only the skin, 

and may be characterized by one to dozens of lesions. 

Depending on the species of Leishmania, ulcers, smooth 

nodules, flat plaques or hyperkeratotic wart-like lesions 

may be seen. The initial lesions, which occur on skin that 

was exposed to sandflies, are usually papules. Many lesions 

remain localized, but in some cases, the parasites may 

spread via the lymphatics and produce secondary lesions on 

the skin, or occasionally the mucosa, of other parts of the 

body. Regional lymphadenopathy sometimes occurs. 

Cutaneous leishmaniasis is usually painless unless the 

lesions become secondarily infected, and except in the ear, 

the ulcers tend to remain confined to the skin and do not 

affect the subcutaneous tissues. Most skin lesions heal 

spontaneously; however, the speed of healing varies with 

the species of Leishmania. In some cases, it may take 

several months to a year or longer. Some forms leave 

permanent scars. HIV-infected individuals can have 

unusually severe cases, and the disease is more difficult to 

cure. Steroid treatment or other forms of 

immunosuppression can also result in unusually severe 

disease.  

Disseminated leishmaniasis is a rare form of cutaneous 

disease. It is seen especially with L. amazonensis in the 

Western Hemisphere, although other organisms can also be 

involved. It also occurs in the Eastern Hemisphere, often in 

people who have concurrent HIV infections. In diffuse 

cutaneous leishmaniasis, the nodules do not ulcerate but 

they spread widely on the skin. They may cause damage to 

deep tissues, and can persist indefinitely. The diffuse form 

can be incurable in some cases.  

Leishmaniasis recidivans (lupoid leishmaniasis), 

another rare form, is characterized by the development of 

new lesions around the edges of a healed skin lesion. It is 

most often caused by L tropica or L braziliensis, and it does 

not heal without treatment.   

Mucocutaneous leishmaniasis (espundia) usually 

occurs in Latin America, where it is caused by L. 

braziliensis braziliensis and, less often, by L. panamensis/ 

L. guyanensis. Mucocutaneous leishmaniasis tends to occur 

1 to 5 years after cutaneous leishmaniasis caused by these 

organisms has healed, but it can also be seen while skin 

lesions are still present. The initial signs are erythema and 

ulcerations at the nares, followed by destructive 

inflammation that can spread to involve the nasal septum, 

and in some cases, the pharynx or larynx. Frequent 

nosebleeds can be an early sign. The inflammation may 

perforate the nasal septum, cause severe disfigurement of 

the face, or block the pharynx or larynx. In some cases, the 

genitalia may also be involved. Mucocutaneous 

leishmaniasis does not heal spontaneously. 

 

Visceral leishmaniasis 

Visceral leishmaniasis is usually an insidious, chronic 

disease among the inhabitants of endemic areas; however, 

the onset may be acute in travelers from Leishmania-free 

areas. In some cases (especially in Africa), a primary 

granuloma appears on the skin before the systemic signs. 

The most common symptoms of visceral leishmaniasis are a 

prolonged undulant fever, weight loss, decreased appetite, 

signs of anemia, and abdominal distension with 

splenomegaly and hepatomegaly. Thrombocytopenia may 

cause bleeding tendencies, including petechiae or 

hemorrhages on the mucous membranes, and leukopenia 

can result in increased susceptibility to other infections. 

Other symptoms may include coughing, chronic diarrhea, 

darkening of the skin, lymphadenopathy, and in many 

cases, signs of chronic kidney disease. Mild cases with only 

a few symptoms may resolve spontaneously. Unless they 

are treated, most other cases are eventually fatal, often from 

secondary infections and other complications. Fulminant 

disease or atypical cases can also occur, especially in 

patients co-infected with HIV. People with successfully 

treated infections continue to carry the parasite, and the 

disease may recur if they become immunosuppressed. 

Similarly, asymptomatically infected individuals may later 

develop clinical signs.  

Post-kala azar dermal leishmaniasis (PKDL) occurs 

after recovery in some cases of visceral leishmaniasis 

caused by L. donovani. This syndrome is characterized by 

a maculopapular, macular or-nodular rash around the 

mouth, which spreads. In Africa, PKLD is common, 

usually occurs within 6 months of visceral leishmaniasis, 

and typically disappears within a year without treatment. 

In South Asia, this syndrome is relatively rare, occurs 

several years after visceral leishmaniasis has been cured, 

and required prolonged treatment. In India, PKLD is seen 

in 1-3% of successfully treated cases of visceral 

leishmaniasis.  

Communicability 
Leishmaniasis is usually vector-borne, but person-to-

person transmission including vertical (congenital) 

transmission, venereal transmission, and transmission by 

blood transfusion has been reported. Newborns can be 

infected whether or not the mother was symptomatic. 

Humans infected with some species of Leishmania can 

infect sandflies. 

Diagnostic Tests 
Cutaneous leishmaniasis can be diagnosed by direct 

observation of the parasites in skin scrapings, impression 

smears or skin biopsies stained with Giemsa, Leishman’s, 

Wright’s or other stains. Amastigotes are easiest to find in 

recent or active lesions. Polymerase chain reaction assays 

(PCR) are often used for diagnosis in areas where they are 

available. Leishmania spp. can also be cultured. However, 

each species will grow only in certain media, and some 
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species can be difficult to isolate. Novy-MacNeil-Nicole 

(NMN) medium, brain–heart infusion (BHI) medium, 

Evan’s modified Tobie’s medium (EMTM), Grace’s 

medium and Schneider’s Drosophila medium might be 

used initially. Animal inoculation into hamsters may also be 

valuable, especially with contaminated material. 

Diagnosing leishmaniasis by in vitro culture requires 5 to 

30 days, while animal inoculation can take weeks or 

months. The species, subspecies and/or strain can be 

identified by PCR, DNA hybridization, kinetoplast DNA 

restriction endonuclease analysis, isoenzyme analysis, or 

immunological techniques that use monoclonal antibodies. 

A delayed hypersensitivity test, the leishmanin skin test 

(Montenegro skin test), is useful in the diagnosis of 

cutaneous and mucocutaneous leishmaniasis, but it is 

usually negative in the diffuse cutaneous form. Antibodies 

are often slow to develop and of low titer.  

Visceral leishmaniasis can be diagnosed using some 

of the same techniques, including direct observation of the 

parasites. Amastigotes may be found in peripheral blood, 

or more often, in aspirates or biopsy smears from the 

spleen, bone marrow or lymph nodes. PCR, culture or 

animal (hamster) inoculation may be particularly useful 

early, when parasite numbers are low. Serology can also 

be helpful in this form of leishmaniasis. Common 

serological tests used in humans include the 

immunofluorescent antibody test (IFA), direct 

agglutination, enzyme-linked immunosorbent assay 

(ELISA), fast agglutination-screening test (FAST), and a 

rapid immunochromatographic assay (K39 dipstick or strip-

test). Other assays including gel diffusion, complement 

fixation, indirect hemagglutination and countercurrent 

electrophoresis have also been used. Cross-reactions can 

occur in some serological tests with leprosy, Chagas 

disease, malaria and schistosomiasis. The leishmanin skin 

test/ Montenegro skin test is usually negative in cases of 

visceral leishmaniasis, but reactions can be seen once the 

disease is cured. 

Treatment 
Visceral or cutaneous leishmaniasis can usually be 

cured in immunocompetent individuals. Pentavalent 

antimonials can be used where the parasites are sensitive 

to these drugs, but resistance is a major problem in some 

areas. Other drugs such as allupurinol, amphotericin B or 

liposomal amphotericin B, and miltefosine may also be 

used. Most of the drugs used to treat leishmaniasis must 

be given parenterally. Visceral leishmaniasis in AIDS 

patients is often resistant to treatment, and many patients 

relapse.  

Cutaneous leishmaniasis may be treated to speed 

healing, decrease scarring and decrease the risk of mucosal 

disease or relapse. Intralesional, topical or systemic drugs 

may be used, depending on the species of Leishmania and 

the risk of more serious complications. Cryotherapy, 

thermotherapy, or curettage have also been employed in 

some cases. Some cutaneous leishmaniasis lesions that are 

improving may simply be observed, if they are caused by 

relatively benign organisms. Mucosal leishmaniasis is a 

serious condition and it is treated with systemic drugs. 

Prevention 
Preventative measures against sandflies include using 

insect repellents such as DEET, covering exposed skin, and 

staying on higher floors of buildings in the evening or at 

night, as these insects are poor fliers. Fans can also be 

helpful, and insecticidal sprays can be used to kill the 

insects inside houses. Insecticide-treated bed nets decrease 

bites from these insects at night. Untreated bed nets are not 

generally useful: sandflies are very tiny and can pass 

through the mesh of most nets, while bed nets with a very 

narrow mesh may be too hot in warmer climates. 

Insecticide-treated bed sheets, window curtains and slow-

release paint have also been used. Insecticide spraying 

programs have been conducted in some countries. 

Treatment of human patients may be helpful in areas 

where anthroponotic transmission is important. Decreasing 

the incidence of L. infantum in dogs can help protect people 

from this organism. Some studies have shown that 

insecticide-impregnated dog collars protected both dogs and 

children in areas where they were used. Infected dogs have 

been culled in some countries; however, there are doubts 

about the efficacy of these programs, and in some countries, 

such programs would also not be accepted. Many species of 

Leishmania, particularly species that cause cutaneous 

leishmaniasis, have wild animals as their reservoir hosts. 

The only practical way to decrease the incidence of these 

diseases is personal protection with insect repellents and 

other measures. 

Morbidity and Mortality 
Leishmaniasis is a seasonal disease in temperate 

regions. Infections are acquired in the warmer months when 

sandflies are active, and the number of cases fluctuates with 

changes in their populations. Approximately 1–1.5 million 

cases of cutaneous leishmaniasis and 500,000 cases of 

visceral leishmaniasis are estimated to occur worldwide 

each year. However, this is probably an underestimate, as 

many cases are not diagnosed. 

The anthroponotic form of visceral leishmaniasis, 

caused by L. donovani, can affect all ages. Healthy people 

are not particularly susceptible to L. infantum, which causes 

the zoonotic form of this disease. Asymptomatic infections 

with this organism are common, and illness tends to occur 

mainly in young children, or in people who are 

malnourished or immunosuppressed. The case fatality rate 

for untreated disease is 75–95%. The parasites probably 

persist after clinical cure, and symptoms can reappear if the 

individual becomes immunosuppressed. Even with good 

treatment, approximately half of HIV-infected patients 

relapse between 1 month and 3 years later.  
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Cutaneous leishmaniasis is rarely fatal. This form of 

leishmaniasis often heals spontaneously, although some 

lesions may persist for long periods or leave scars. The 

mucocutaneous form caused by L. braziliensi or L. 

panamensis/ L. guyanensis rarely heals spontaneously and 

is disfiguring. Mucocutaneous lesions in the nasopharynx 

can be fatal.  

Infections in Animals 

Species Affected 
Among domesticated animals, dogs are the most 

commonly affected species. Most cases of canine 

leishmaniasis are caused by L. infantum, but other 

organisms can also be found. Clinical cases are also seen 

occasionally in cats, horses, donkeys and mules infected 

with various species of Leishmania. Leishmaniasis is not a 

significant disease in livestock other than equids, but rare, 

isolated cases of cutaneous leishmaniasis have been seen in 

sheep, goats and cattle in Africa, and a Leishmania-infected 

pig was documented in South America. Antibodies to 

Leishmania spp. have also been reported in donkeys, cows, 

and goats in Africa, and pigs in Brazil. Experimentally 

infected sheep or pigs did not become ill. 

Clinical cases have been reported occasionally in wild 

animals or captive wild species including non-human 

primates, bush dogs (Speothos venaticus), hoary zorros 

(Lycalopex vetulus), gray wolves (Canis lupus) and maned 

wolves (Chrysocyon brachyurus). Some experimentally 

infected crab-eating foxes (Cerdocyon thous) and red foxes 

(Vulpes vulpes) also became ill. In Australia, a Leishmania 

spp. has been reported to cause cutaneous lesions in captive 

kangaroos, wallaroos and wallabies (Macropus spp.). 

Each species of Leishmania has one or more primary 

reservoir hosts, although it may also infect and cause 

disease in other species. Canids seem to be the reservoir 

hosts for L. infantum, and dogs are the most important 

species in maintaining this parasite in domestic cycles. It 

also occurs in various wild canids including wolves, foxes, 

jackals, hoary zorros and bush dogs. Infections with L. 

infantum have been reported in a wide variety of 

domesticated and wild animals including cats, equids, wild 

agouti (Dasyprocta agouti), white-eared opossums 

(Didelphis albiventris), Egyptian mongooses (Herpestes 

ichneumon), genets (Geneta geneta), Iberian lynxes (Lynx 

pardinus), rodents, a seal and at least one species of bat 

(Carollia perspicillata). Some of these organisms, 

including cats, might act as secondary reservoirs in some 

areas.  

Known reservoir hosts for the Old World species that 

cause cutaneous leishmaniasis include gerbils, girds and 

other rodents for L. major, and members of the Hyracoideas 

(hyraxes) for L. aethiopica. The New World species that 

cause cutaneous leishmaniasis are often maintained among 

animals that live in forests. The primary reservoir host(s) 

for L. braziliensis are not known; however, a variety of 

species including carnivores, rodents and perissodactyls, as 

well as dogs, cats and equids, are reported to be infected 

with this species. It is possible that different reservoir hosts  

are important in different areas. Important reservoir hosts 

for other New World species include sloths for L. 

guyanensis/ L. panamensis, armadillos for L. naiffi, and 

rodents for L. mexicana, L. amazonensis and L. lainsoni. 

Marsupials including members of the genera Didelphis, 

Philander, Marmosa, Caluromys and Metachirus, and the 

crab-eating fox can also be infected with L. amazonensis, 

although rodents are thought to be the primary reservoirs. 

Dogs are the only known reservoir hosts for L. peruviana, 

which causes human cutaneous leishmaniasis in the 

Peruvian Andes. Arboreal mammals are suspected to be the 

reservoir hosts for L. shawi, which has been reported in 

monkeys (the black bearded saki, Chiropotes satanas), 

sloths (Choloepus didactylus and Bradypus tridactylus) and 

coatis (Nasua nasua). The reservoir hosts for L. 

venezuelensis, which has been reported in humans and cats, 

are unknown. Humans are the reservoir hosts for two Old 

World species: L. tropica, which causes cutaneous 

leishmaniasis, and L. donovani, which causes visceral 

leishmaniasis. 

Incubation Period 
Animals are often infected asymptomatically with 

Leishmania spp. The reported incubation period for L. 

infantum in dogs varies from three months to seven years. 

In some dogs, severe clinical signs occur soon after animal 

becomes infected. Other dogs remain asymptomatically 

infected, in some cases for a lifetime. These animals can 

become ill at any time, particularly when they become 

immunosuppressed.  

Clinical Signs 

Dogs 

Both visceral and cutaneous manifestations may be 

found simultaneously in dogs; unlike humans, separate 

cutaneous and visceral syndromes are not seen. The clinical 

signs are variable and can mimic other infections. 

Asymptomatic infections can also occur.  

In symptomatic cases, common visceral signs include 

lethargy, weight loss, a decreased appetite, anemia, 

splenomegaly and local or generalized lymphadenopathy. 

Fever can be intermittent, and is absent in many cases. 

Bleeding disorders including epistaxis, hematuria and 

melena can also be seen. In some cases, profuse epistaxis is 

the only presenting sign. Chronic renal disease is common 

in dogs infected with L. infantum; it may be the only 

syndrome, and it is often the cause of death. Some animals 

may also have ocular, skin or mucosal lesions, sneezing, 

chronic diarrhea, vomiting, chronic relapsing colitis, 

chronic hepatitis, osteolytic and osteoproliferative bone 

lesions, meningitis, autoimmune disorders, and 

cardiovascular signs from pericarditis, thromboembolism, 
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vasculitis and serum hyperviscosity. Erosive or nonerosive 

polyarthritis may be seen, and chronic polymyositis can 

cause progressive muscle atrophy. In symptomatic cases, 

the disease is usually slowly progressive.  

Skin lesions are common in dogs with visceral 

disease, but they can also occur separately. The most 

common cutaneous syndrome is a non-pruritic exfoliative 

dermatitis, found especially around the eyes and on the 

face, ears or feet. There may be areas of alopecia, 

especially around the eyes, and silvery white scales in the 

areas of alopecia. In some cases, the lesions may be 

generalized. Cutaneous disease characterized by nodules, 

ulcers or scabs can also occur in dogs. Atypical skin 

lesions including pustular rashes, panniculitis, 

depigmentation, erythema multiforme, digital and nasal 

hyperkeratosis, and cases that resemble alopecia areata or 

pemphigus foliaceus have also been reported. Secondary 

bacterial infections are common. In some dogs with 

cutaneous lesions, the nails may be abnormally long and 

brittle. Marked wasting of the temporal muscles may also 

be seen.  

Ocular lesions may be seen independently from 

systemic signs, and can occur before or after treatment. The 

most common ocular signs are blepharitis, conjunctivitis, 

keratitis and anterior uveitis. Some animals have multiple 

granulomas at the eyelid margins, nictitating membrane 

margins, conjunctival limbus, cornea, or anterior chamber. 

Sequelae may include glaucoma, keratoconjunctivitis sicca, 

corneal pigmentation, iris atrophy, cataracts, retinal 

detachment, panophthalmitis or phtisis bulbi. 

Cats 

Clinical cases are uncommon in cats. Most reported 

cases have been characterized by cutaneous signs without 

visceral lesions. Localized nodules, papules and chronic 

crusted or ulcerated lesions  are most often found on the 

nose, ears (pinnae), eyelids or lips, but they can also occur 

on other sites such as the paws. The nasal mucosa may be 

involved, and the regional lymph nodes may be enlarged. 

Generalized dermatitis, alopecia and scales can also be 

seen. Both fatal cases and spontaneous cures have been 

reported. In one otherwise healthy cat infected with L. 

mexicana, skin lesions recurred two years after surgical 

treatment, and were refractory to therapy. 

Visceral lesions and signs are rare. Systemic cases in 

cats have involved the liver, spleen, lymph nodes and 

kidney. Fever, jaundice, vomiting, lymphadenopathy, oral 

and ocular lesions, anemia and leukopenia have been 

reported. Severe pancytopenia was the main syndrome in 

one infected cat presented for depression and loss of 

appetite. Some sick cats were co-infected with 

immunosuppressive viruses such as feline 

immunodeficiency virus or feline leukemia virus, but others 

were not.  

 

Equidae 

Horses, mules and donkeys may develop skin lesions, 

particularly on the head, ears, neck, legs and scrotum. The 

most common lesions are solitary or multiple papules or 

nodules, which are often ulcerated, Disseminated skin 

disease has been reported, but visceral leishmaniasis has not 

been documented in equids. Some lesions regress 

spontaneously. 

Other domesticated animals 

Skin lesions were the only clinical signs reported in a 

sheep, goat and calf in Africa. The goat also had enlarged 

lymph nodes. Experimentally infected sheep had no clinical 

signs except an elevated temperature. Experimentally 

infected pigs remained asymptomatic. 

Captive wild species and wild animals 

Infections seem to be inapparent in many infected wild 

animals. In rodents, the L. mexicana complex may cause 

swellings with hair loss or ulcers, particularly at the base of 

the tail but also on the ears or toes. The few reported cases 

in captive or wild canids have resembled canine 

leishmaniasis. In a captive bush dog infected with L. 

infantum, the clinical signs included progressive weight 

loss, vomiting, diarrhea, anemia and signs of kidney disease 

including polyuria and polydipsia. This animal later 

developed ascites and cervical edema, and eventually died. 

A hoary zorro infected with the same organism developed 

an enlarged cervical lymph node, followed by ulcerated 

skin lesions, anemia, weakness, prostration and weight loss. 

Multiple chronic ulcerative skin lesions were seen in a 

captive maned wolf. Fatal L. infantum infection was also 

reported in a wild gray wolf in Croatia. The animal was 

found dead, with generalized alopecia, decreased elasticity 

of the skin, skin ulcers, white scaling, and disseminated 

crusted erosions. Generalized lymphadenopathy, 

hepatosplenomegaly, cardiac dilation, hydropericardium 

and hydrothorax, as well as pulmonary edema, 

consolidation and disseminated focal pulmonary 

hemorrhages were found at necropsy.  

Captive Australian marsupials developed skin lesions 

consisting of focal to coalescing areas of thickened skin, or 

raised crusted or ulcerative pale nodules. Some nodules 

were found around the eyes or on the cloaca. 

Communicability 
Transplacental transmission has been documented in 

dogs and rodents, and venereal transmission has been seen 

in experimentally infected dogs. Leishmania spp. can also 

be acquired in blood transfusions. Case histories suggest 

that, in rare cases, these parasites might have been 

transmitted between dogs during fights, or acquired during 

other forms of close contact, possibly when a dog licked 

another dog’s wounds or ingested blood during 

hemorrhages. In general, horizontal transmission between 

dogs seems to be rare. The risk of transmission to humans is 

unknown. 
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Dogs and cats can transmit Leishmania spp. to 

sandflies; however, experimentally infected pigs could not. 

Some animals may act as bridges that bring parasites found 

in sylvatic cycles closer to humans. 

Post-Mortem Lesions      Click to view images 
The gross lesions are highly variable and may be 

minimal. In canids, the lesions may include cachexia, signs 

of anemia, generalized lymphadenopathy, 

hepatosplenomegaly, areas of alopecia with desquamation 

on the head and trunk, and cutaneous ulcers or nodules. 

Ulcers and petechiae are occasionally seen on the mucous 

membranes, and in some cases, hemorrhages may be 

evident in internal organs. Small, light colored nodular foci 

(granulomas) may be found in a variety of organs, including 

the kidney, liver, and pancreas. In experimentally infected 

dogs, fetuses had no lesions despite the presence of 

parasites in their tissues. 

In a cat with severe pancytopenia caused by 

leishmaniasis, the only gross lesions were poor condition, 

mild hepatomegaly and pulmonary edema.  

Diagnostic Tests 
In animals, leishmaniasis may be diagnosed by direct 

observation of the parasites using Giemsa, Wright’s, 

Leishman’s or other stains. Leishmania amastigotes are 

round to oval parasites, with a round basophilic nucleus and 

a small rod-like kinetoplast. They are usually found in 

macrophages or freed from ruptured cells. In dogs, 

amastigotes can sometimes be found in lymph node, spleen, 

or bone marrow aspirates, or in skin scrapings from lesions. 

In sick animals, they may also be found in other affected 

tissues, including ocular granulomas. However, parasites 

are sometimes undetectable even in clinical cases, and they 

are often absent in asymptomatically infected animals. 

Histopathology with immunohistochemistry can increase 

the likelihood of detecting the organism when few parasites 

are present.  

PCR is particularly sensitive, and can be used to detect 

Leishmania spp. in blood, skin biopsies, lymph nodes, bone 

marrow and conjunctival swabs. Leishmania species can 

also be cultured in a variety of media. However, there is no 

single universal culture medium for this organism; each 

species will grow only in certain media and some can be 

difficult to isolate. Media that can be used for Leishmania 

spp. include Novy-MacNeil-Nicole NMN) medium, brain–

heart infusion (BHI) medium, Evan’s modified Tobie’s 

medium (EMTM), Grace’s medium or Schneider’s 

Drosophila medium. Animal inoculation into hamsters may 

also be valuable, especially with contaminated material. 

Diagnosing leishmaniasis by in vitro culture requires 5 to 

30 days, while animal inoculation can take weeks or 

months. The species, subspecies, and/or strain is identified 

by specialized techniques including isoenzyme analysis, 

PCR, DNA hybridization, kinetoplast DNA restriction 

endonuclease analysis, or immunological methods that use 

monoclonal antibodies.  

The most commonly used serological tests are the 

indirect fluorescent antibody test and ELISAs. A rapid 

immunochromatographic assay (rK39 dipstick or strip-test) 

is also available. Other serological tests including direct 

agglutination, counterimmunoelectrophoresis, complement 

fixation, indirect hemagglutination, latex agglutination, 

immunodiffusion or immunoblotting may also be available. 

Most, but not all, symptomatically infected dogs are 

seropositive. However, only a percentage of 

asymptomatically infected dogs have detectable antibodies, 

and these animals may or may not become ill. Antibodies 

are not always found in animals that only have localized 

skin lesions; in cats, titers may not be detected until the 

lesions are resolving. Serological studies also suggest that 

Leishmania titers may be lower in cats than dogs. Cross-

reactions can occur with other parasites, particularly 

Trypanosoma cruzi; these reactions are more common in 

tests that use crude antigen preparations. The delayed 

hypersensitivity test, which is used in humans, is not useful 

for dogs. 

Treatment 
Treatment can produce clinical improvement, although 

it may not eliminate the parasite. Pentavalent antimonials 

are often used for treatment where they are available. In the 

U.S., these drugs are provided through the Centers for 

Disease Control and Prevention (CDC). Other drugs used in 

humans, such allopurinol, amphotericin B, or second line 

drugs may also be employed, either alone or in 

combination. Allopurinol has been used as a maintenance 

drug to prevent relapses. The prognosis is poorer in dogs 

that are severely ill and animals with kidney disease. In 

areas where leishmaniasis is not endemic, euthanasia may 

be considered to decrease the risk of transmission to 

humans, particularly if a competent sandfly vector is 

present. 

Prevention 
Insecticide-impregnated collars or topical insecticides 

are used in dogs to decrease bites from sandflies. Keeping 

susceptible animals, including dogs, cats and horses, 

indoors between dusk and dawn can be helpful during the 

warmer months when sandflies are active. Kennels and 

homes may be sprayed with insecticides, and insecticide-

treated door and kennel nets and curtains may be helpful in 

keeping sandflies out. These insects are tiny and can get 

through untreated mesh unless it is extremely fine. 

However, they are poor fliers and are deterred by wind; 

fans can be helpful. Habitat modifications around the home 

can also be considered.  

Because congenital infections can occur, it may not be 

advisable to breed from infected dogs. A vaccine has 

recently been licensed for dogs in Brazil.  

http://www.cfsph.iastate.edu/DiseaseInfo/ImageDB/imagesLEI.htm
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Morbidity and Mortality 
Leishmaniasis is a seasonal disease in temperate 

regions. Infections are acquired in the warmer months when 

sand flies are active, and the number of cases fluctuates 

with changes in the number of vectors. When the densities 

of both dogs and sandflies are high, L. infantum can be 

transmitted widely and rapidly among dogs. In endemic 

areas, up to 63-80% of the canine population can be 

infected with this organism. However, far fewer dogs will 

develop clinical signs. Although some dogs become 

severely ill soon after they are infected, up to 90% or more 

of L. infantum-infected dogs may be asymptomatic. Some 

of these dogs will develop clinical signs after months to 

years, often when they become immunosuppressed. Others 

may never become ill. Asymptomatic L. infantum infections 

also seem to be common in other canids. Only 6 of 75 

experimentally infected crab-eating foxes, and 2 of 30 

infected red foxes developed clinical signs. Similarly to 

dogs, the prevalence of this organism may be high in wild 

canids.  

Sporadic cases of leishmaniasis, usually of the 

cutaneous form, occur in cats, horses, donkeys and rarely 

other species. One experimental study suggested that cats 

have some natural resistance to Leishmania. Because 

clinical cases are uncommonly reported in this species, 

Leishmania infections were also assumed to be rare. 

However, recent studies suggest that significant numbers 

of cats might be subclinically infected in some areas. 

Serological surveys in Europe have found antibodies to 

this organism in 0.6-60% of cats. In one study from Spain, 

60% of the cats tested were seropositive and L. infantum 

DNA was found in 26%, with some animals infected for 

months. In another Spanish study, 4% of the cats were 

seropositive and one cat (0.43%) was positive by PCR. In 

the Middle East, a study found a seroprevalence of 

approximately 7% among cats in Israel, and parasites were 

isolated from 4 of 40 cats (10%) in Iran. Amastigotes were 

also found in spleen smears from 16 of 78 cats (20%) in 

Jordan. In Brazil, a study in 1938 and one in 1996 found 

very few infected cats, but a 2008 study that used PCR 

reported that 2 of 8 asymptomatic cats were infected.  

Internet Resources 

Centers for Disease Control and Prevention (CDC) 

http://www.cdc.gov/ncidod/dpd/parasites/leishmania/d

efault.htm 

Medical Microbiology 

http://www.ncbi.nlm.nih.gov/books/NBK7627/ 

Public Health Agency of Canada. Material Safety  

Data Sheets 

http://www.phac-aspc.gc.ca/msds-ftss/index.html 

The Merck Manual 

http://www.merck.com/pubs/mmanual/ 

The Merck Veterinary Manual 

http://www.merckvetmanual.com/mvm/index.jsp 

World Health Organization 

http://www.who.int/leishmaniasis/en/ 

World Organization for Animal Health (OIE) 

http://www.oie.int 

OIE Manual of Diagnostic Tests and Vaccines for  

Terrestrial Animals 

http://www.oie.int/international-standard-

setting/terrestrial-manual/access-online/ 

OIE Terrestrial Animal Health Code 

http://www.oie.int/international-standard-

setting/terrestrial-code/access-online/ 

References 

Anjili CO, Ngichabe CK, Mbati PA, Lugalia RM, Wamwayi HM, 

Githure JI. Experimental infection of domestic sheep with 

culture-derived Leishmania donovani promastigotes.Vet 

Parasitol. 1998;74(2-4):315-8. 

Acha PN, Szyfres B. (Pan American Health Organization 

[PAHO]). Zoonoses and communicable diseases common to 

man and animals. Volume 3. Parasitoses. 3rd ed. Washington 

DC: PAHO; 2003. Scientific and Technical Publication No. 

580. Cutaneous leishmaniasis; p. 38-49. 

Acha PN, Szyfres B. (Pan American Health Organization 

[PAHO]). Zoonoses and communicable diseases common to 

man and animals. Volume 3. Parasitoses. 3rd ed. Washington 

DC: PAHO; 2003. Scientific and Technical Publication No. 

580. Visceral leishmaniasis; p. 86-95. 

Anonymous. Diagnosing leishmaniasis [online]. 

Leishmania.co.uk; 2004 Jan. Available at: 

http://www.leishmania.co.uk/info/diagnosis.html.* Accessed 

19 May 2004. 

Ayllon T, Tesouro MA, Amusategui I, Villaescusa A, Rodriguez-

Franco F, Sainz A. Serologic and molecular evaluation of 

Leishmania infantum in cats from Central Spain.Ann N Y 

Acad Sci. 2008;1149:361-4. 

Bailey MS, Lockwood DN. Cutaneous leishmaniasis. Clin 

Dermatol. 2007;25(2):203-11. 

Baneth G, Koutinas AF, Solano-Gallego L, Bourdeau P, Ferrer L. 

Canine leishmaniosis - new concepts and insights on an 

expanding zoonosis: part one.Trends Parasitol. 

2008;24(7):324-30. 

Bañuls AL, Hide M, Prugnolle F. Leishmania and the 

leishmaniases: a parasite genetic update and advances in 

taxonomy, epidemiology and pathogenicity in humans. Adv 

Parasitol. 2007;64:1-109. 

Barnes JC, Stanley O, Craig TM. Diffuse cutaneous leishmaniasis 

in a cat. J Am Vet Med Assoc. 1993;202(3):416-8. 

Beck A, Beck R, Kusak J, Gudan A, Martinkovic F, Artukovic B, 

Hohsteter M, Huber D, Marinculic A, Grabarevic Z. A case of 

visceral leishmaniosis in a gray wolf (Canis lupus) from 

Croatia. J Wildl Dis. 2008;44(2):451-6. 

Berman J. Visceral leishmaniasis in the New World & Africa. 

Indian J Med Res. 2006;123(3):289-94. 

http://www.cdc.gov/ncidod/dpd/parasites/leishmania/default.htm
http://www.cdc.gov/ncidod/dpd/parasites/leishmania/default.htm
http://www.ncbi.nlm.nih.gov/books/NBK7627/
http://www.phac-aspc.gc.ca/msds-ftss/index.html
http://www.merck.com/pubs/mmanual/
http://www.merckvetmanual.com/mvm/index.jsp
http://www.who.int/leishmaniasis/en/
http://www.oie.int/
http://www.oie.int/international-standard-setting/terrestrial-manual/access-online/
http://www.oie.int/international-standard-setting/terrestrial-manual/access-online/
http://www.oie.int/international-standard-setting/terrestrial-code/access-online/
http://www.oie.int/international-standard-setting/terrestrial-code/access-online/


Leishmaniasis (cutaneous and visceral) 

Last Updated: October 2009 © 2009 page 9 of 11 

Brazil RP, Desterro MD, Nascimento SB, Macau RP. [Natural 

infection of a pig (Sus scrofa) by Leishmania in a recent focus 

of cutaneous leishmaniasis on the Island of São Luis, 

Maranhão] Mem Inst Oswaldo Cruz. 1987;82(1):145. 

Centers for Disease Control [CDC]. Leishmaniasis [online]. CDC; 

Available at: 

http://www.dpd.cdc.gov/dpdx/HTML/Leishmaniasis.htm. 

Accessed 17 Oct 2009. 

Coutinho MT, Bueno LL, Sterzik A, Fujiwara RT, Botelho JR, De 

Maria M, Genaro O,  Linardi PM. Participation of 

Rhipicephalus sanguineus (Acari: Ixodidae) in the 

epidemiology of canine visceral leishmaniasis.Vet Parasitol. 

2005;128(1-2):149-55. 

Craig TM, Barton CL, Mercer SH, Droleskey BE, Jones LP. 

Dermal leishmaniasis in a Texas cat. Am J Trop Med Hyg. 

1986;35(6):1100-2. 

Dantas-Torres F. The role of dogs as reservoirs of Leishmania 

parasites, with emphasis on Leishmania (Leishmania) 

infantum and Leishmania (Viannia) braziliensis. Vet Parasitol. 

2007;149(3-4):139-46.  

Dedet JP, Gay F, Chatenay G. Isolation of Leishmania species 

from wild mammals in French Guiana. Trans R Soc Trop Med 

Hyg. 1989;83(5):613-5. 

De Lima H, De Guglielmo Z, Rodríguez A, Convit J, Rodriguez 

N. Cotton rats (Sigmodon hispidus) and black rats (Rattus 

rattus) as possible reservoirs of Leishmania spp. in Lara State, 

Venezuela.Mem Inst Oswaldo Cruz. 2002;97(2):169-74. 

De Lima H, Rodríguez N, Barrios MA, Avila A, Cañizales I, 

Gutiérrez S. Isolation and molecular identification of 

Leishmania chagasi from a bat (Carollia perspicillata) in 

northeastern Venezuela. Mem Inst Oswaldo Cruz. 

2008;103(4):412-4. 

Diakou A, Papadopoulos E, Lazarides K. Specific anti-Leishmania 

spp. antibodies in stray cats in Greece. J Feline Med Surg. 

2009;11(8):728-30. 

Dougall A, Shilton C, Low Choy J, Alexander B, Walton S. New 

reports of Australian cutaneous leishmaniasis in Northern 

Australian macropods. Epidemiol Infect. 2009;137(10):1516-

20.  

Dubey JP, Bwangamoi O, Courtney SP, Fritz DL. Leishmania-like 

protozoan associated with dermatitis in cattle. J Parasitol. 

1998;84(4):865-7. 

Ferreira MG, Fattori KR, Souza F, Lima VM. Potential role for 

dog fleas in the cycle of Leishmania spp. Vet Parasitol. 

2009;165(1-2):150-4. 

Ferrer L. The pathology of canine leishmaniasis [online]. In: 

Canine leishmaniasis: moving towards a solution. Proceedings 

of the Second International Canine Leishmaniasis Forum; 

2002 February 6-9; Sevilla, Spain. Boxmeer, The Netherlands: 

Intervet International; 2002. Available at: 

http://www.diagnosticoveterinario.com/proceedings/2nd%20P

roc%20IntCanLforum%202002.pdf.* Accessed 19 May 2004. 

Gibson-Corley KN, Hostetter JM, Hostetter SJ, Mullin K, Ramer-

Tait AE, Boggiatto PM, Petersen CA. Disseminated 

Leishmania infantum infection in two sibling foxhounds due 

to possible vertical transmission.Can Vet J. 2008;49(10):1005-

8. 

Glaser TA, Baatz JE, Kreishman GP, Mukkada AJ. pH homeostasis 

in Leishmania donovani amastigotes and promastigotes. Proc 

Natl Acad Sci USA 1988;85(20):7602-7606. 

Gomes YM, Paiva Cavalcanti M, Lira RA, Abath FG, Alves LC. 

Diagnosis of canine visceral leishmaniasis: biotechnological 

advances.Vet J. 2008;175(1):45-52. 

Gradoni L. The diagnosis of canine leishmaniasis [online]. In: 

Canine leishmaniasis: moving towards a solution. Proceedings 

of the Second International Canine Leishmaniasis Forum; 2002 

February 6-9; Sevilla, Spain. Boxmeer, The Netherlands: 

Intervet International; 2002. Available at: 

http://www.diagnosticoveterinario.com/proceedings/ 

2nd%20Proc%20IntCanLforum%202002.pdf.* Accessed 19 

May 2004. 

Gramiccia M, Gradoni L. The current status of zoonotic 

leishmaniases and approaches to disease control. Int J 

Parasitol. 2005;35(11-12):1169-80. 

Grevot A, Jaussaud Hugues P, Marty P, Pratlong F, Ozon C, Haas 

P, Breton C, Bourdoiseau G. Leishmaniosis due to Leishmania 

infantum in a FIV and FeLV positive cat with a squamous cell 

carcinoma diagnosed with histological, serological and 

isoenzymatic methods. Parasite. 2005;12(3):271-5. 

Gustafson TL, Reed CM, McGreevy PB, Pappas MG, Fox JC, 

Lawyer PG. Human cutaneous leishmaniasis acquired in 

Texas.Am J Trop Med Hyg. 1985;34(1):58-63. 

Hatam GR, Adnani SJ, Asgari Q, Fallah E, Motazedian MH, 

Sadjjadi SM, Sarkari B. First report of natural infection in cats 

with Leishmania infantum in Iran. Vector Borne Zoonotic Dis. 

2009 Jun 3. [Epub ahead of print] 

Kahn CM, Line S, editors. The Merck veterinary manual [online]. 

Whitehouse Station, NJ: Merck and Co; 2006. Visceral 

leishmaniasis. Available at: 

http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/b

c/57400.htm. Accessed 18 Oct 2009. 

Kerr SF, McHugh CP, Dronen NO Jr. Leishmaniasis in Texas: 

prevalence and seasonal transmission of Leishmania mexicana 

in Neotoma micropus. Am J Trop Med Hyg. 1995;53(1):73-7. 

Lainson R, Shaw JJ. Leishmania (Viannia) naiffi sp. n., a parasite 

of the armadillo, Dasypus novemcinctus (L.) in Amazonian 

Brazil.Ann Parasitol Hum Comp. 1989;64(1):3-9. 

Luppi MM, Malta MC, Silva TM, Silva FL, Motta RO, Miranda I, 

Ecco R, Santos RL. Visceral leishmaniasis in captive wild 

canids in Brazil. Vet Parasitol. 2008;155(1-2):146-51. Epub 

2008 May 14. 

Madeira Mde F, Schubach Ade O, Schubach TM, Serra CM, 

Pereira SA, Figueiredo FB,  Confort EM, Quintella LP, 

Marzochi MC. Is Leishmania (Viannia) braziliensis 

preferentially restricted to the cutaneous lesions of naturally 

infected dogs? Parasitol Res. 2005;97(1):73-6. 

Maia C, Campino L. Methods for diagnosis of canine 

leishmaniasis and immune response to infection. Vet Parasitol. 

2008;158(4):274-87. 

Maia C, Nunes M, Campino L. Importance of cats in zoonotic 

leishmaniasis in Portugal. Vector Borne Zoonotic Dis. 

2008;8(4):555-9. 

Mancianti F. [Feline leishmaniasis: what's the epidemiological 

role of the cat?][abstract] Parassitologia. 2004;46(1-2):203-6. 

Marcos R, Santos M, Malhão F, Pereira R, Fernandes AC, 

Montenegro L, Roccabianca P. Pancytopenia in a cat with 

visceral leishmaniasis.Vet Clin Pathol. 2009;38(2):201-5. 

http://www.dpd.cdc.gov/dpdx/HTML/Leishmaniasis.htm
http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/bc/57400.htm
http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/bc/57400.htm


Leishmaniasis (cutaneous and visceral) 

Last Updated: October 2009 © 2009 page 10 of 11 

Maroli M, Pennisi MG, Di Muccio T, Khoury C, Gradoni L, 

Gramiccia M. Infection of sandflies by a cat naturally infected 

with Leishmania infantum.Vet Parasitol. 2007;145(3-4):357-

60. 

Martín-Sánchez J, Acedo C, Muñoz-Pérez M, Pesson B, Marchal 

O, Morillas-Márquez F. Infection by Leishmania infantum in 

cats: epidemiological study in Spain.Vet Parasitol. 

2007;145(3-4):267-73. 

McHugh CP, Grogl M, Kreutzer RD. Isolation of Leishmania 

mexicana (Kinetoplastida: Trypanosomatidae) from Lutzomyia 

anthrophora (Diptera: Psychodidae) collected in Texas. J Med 

Entomol 1993;30:631–633). 

Miró G, Cardoso L, Pennisi MG, Oliva G, Baneth G. Canine 

leishmaniosis--new concepts and insights on an expanding 

zoonosis: part two. Trends Parasitol. 2008;24(8):371-7.  

Moraes-Silva E, Antunes FR, Rodrigues MS, da Silva Julião F, 

Dias-Lima AG, Lemos-de-Sousa V, de Alcantara AC, Reis 

EA, Nakatani M, Badaró R, Reis MG, Pontes-de-Carvalho L, 

Franke CR. Domestic swine in a visceral leishmaniasis 

endemic area produce antibodies against multiple Leishmania 

infantum antigens but apparently resist to L. infantum 

infection. Acta Trop. 2006;98(2):176-82. 

Morsy TA, Al-Dakhil MA, El-Bahrawy AF. Natural Leishmania 

infection in sand cats captured in Riyadh district, Saudi 

Arabia. J Egypt Soc Parasitol. 1999;29(1):69-74. 

Mukhtar MM, Sharief AH, el Saffi SH, Harith AE, Higazzi TB, 

Adam AM, Abdalla HS. Detection of antibodies to 

Leishmania donovani in animals in a kala-azar endemic region 

in eastern Sudan: a preliminary report. Trans R Soc Trop Med 

Hyg. 2000;94(1):33-6. 

Muller GH, Kirk RW, Scott DW. Small animal dermatology. 4th 

ed. Philadelphia: WB Saunders; 1989. Leishmaniasis; p 293-

294. 

Müller N, Welle M, Lobsiger L, Stoffel MH, Boghenbor KK, 

Hilbe M, Gottstein B,Frey CF, Geyer C, von Bomhard W. 

Occurrence of Leishmania sp. in cutaneous lesions of horses 

in Central Europe.Vet Parasitol. 2009 Sep 15. [Epub ahead of 

print] 

Murray HW, Berman JD, Davies CR, Saravia NG. Advances in 

leishmaniasis. Lancet. 2005;366(9496):1561-77. 

Mutinga MJ, Kihara SM, Lohding A, Mutero CM, Ngatia TA, 

Karanu F. Leishmaniasis in Kenya: description of 

leishmaniasis of a domestic goat from Transmara, Narok 

District, Kenya.Trop Med Parasitol. 1989;40(2):91-6. 

Nasereddin A, Salant H, Abdeen Z. Feline leishmaniasis in 

Jerusalem: serological investigation.Vet Parasitol. 

2008;158(4):364-9. 

Neuber H. Leishmaniasis. J Dtsch Dermatol Ges. 2008;6(9): 

754-65. 

Pangrazio KK, Costa EA, Amarilla SP, Cino AG, Silva TM, 

Paixão TA, Costa LF, Dengues EG, Diaz AA, Santos RL. 

Tissue distribution of Leishmania chagasi and lesions in 

transplacentally infected fetuses from symptomatic and 

asymptomatic naturally infected bitches. Vet Parasitol. 

2009;165(3-4):327-31 

Petersen CA. New means of canine leishmaniasis transmission in 

North America: the possibility of transmission to humans still 

unknown. Interdiscip Perspect Infect Dis. 2009;2009:802712. 

Epub 2009 Jun 4. 

Piscopo TV, Mallia AC. Leishmaniasis. Postgrad Med J. 

2006;82(972):649-57. 

Public Health Agency of Canada. Material Safety Data Sheet  

Leishmania spp [online]. Office of Laboratory Security; 2001 

March. Available at: http://www.phac-aspc.gc.ca/msds-

ftss/msds94e-eng.php. Accessed 8 May 2004. 

Quinnell RJ, Courtenay O. Transmission, reservoir hosts and 

control of zoonotic visceral leishmaniasis. Parasitology. 

2009:1-20. [Epub ahead of print] 

Rosypal AC, Zajac AM, Lindsay DS. Canine visceral 

leishmaniasis and its emergence in the United States.Vet Clin 

North Am Small Anim Pract. 2003;33(4):921-37, viii. 

Roze M. Ocular manifestations of canine leishmaniasis. Diagnosis 

and treatment [online]. In: Proceedings from the 27th World 

Small Animal Veterinary Association [WSAVA] World 

Congress; 2002 Oct 3-6; Granada, Spain. Available at: 

http://www.vin.com/proceedings/Proceedings.plx?CID=WSA

VA2002. Accessed 19 May 2004. 

Santiago ME, Vasconcelos RO, Fattori KR, Munari DP, Michelin 

Ade F, Lima VM. An investigation of Leishmania spp. in 

Didelphis spp. from urban and peri-urban areas in Bauru (São 

Paulo, Brazil). Vet Parasitol. 2007;150(4):283-90. 

Schantz PM, Steurer FJ, Duprey ZH, Kurpel KP, Barr SC, Jackson 

JE, Breitschwerdt EB, Levy MG, Fox JC. Autochthonous 

visceral leishmaniasis in dogs in North America.J Am Vet 

Med Assoc. 2005;226(8):1316-22. 

Schantz P, Steurer F, Jackson J, Rooney J, Akey B, Duprey Z, 

Breitschwerdt E, Rowton E, Gramiccia M. Emergence of 

visceral leishmaniasis in dogs in North America [online]. In: 

Leishmaniasis Seminar WorldLeish 2; 2001 May 20-24; 

Crete, Greece. Available at: 

http://www.leish.intervet.it/pdf/creta.pdf.* Accessed 19 May 

2004. 

Schubach TM, Figueiredo FB, Pereira SA, Madeira MF, Santos 

IB, Andrade MV, Cuzzi T, Marzochi MC, Schubach A. 

American cutaneous leishmaniasis in two cats from Rio de 

Janeiro, Brazil: first report of natural infection with 

Leishmania (Viannia) braziliensis. Trans R Soc Trop Med 

Hyg. 2004;98(3):165-7. 

Silva FL, Oliveira RG, Silva TM, Xavier MN, Nascimento EF, 

Santos RL. Venereal transmission of canine visceral 

leishmaniasis.Vet Parasitol. 2009;160(1-2):55-9.  

Simões-Mattos L, Mattos MR, Teixeira MJ, Oliveira-Lima JW, 

Bevilaqua CM, Prata-Júnior RC, Holanda CM, Rondon FC, 

Bastos KM, Coêlho ZC, Coêlho IC, Barral A, Pompeu MM. 

The susceptibility of domestic cats (Felis catus) to 

experimental infection with Leishmania braziliensis.Vet 

Parasitol. 2005;127(3-4):199-208.  

Singh RK, Pandey HP, Sundar S. Visceral leishmaniasis (kala-azar): 

challenges ahead. Indian J Med Res. 2006;123(3):331-44. 

Sobrino R, Ferroglio E, Oleaga A, Romano A, Millan J, Revilla M, 

Arnal MC,Trisciuoglio A, Gortázar C. Characterization of 

widespread canine leishmaniasis among wild carnivores from 

Spain. Vet Parasitol. 2008;155(3-4):198-203. 

Solano-Gallego L, Koutinas A, Miró G, Cardoso L, Pennisi MG, 

Ferrer L, Bourdeau P, Oliva G, Baneth G. Directions for the 

diagnosis, clinical staging, treatment and prevention of canine 

leishmaniosis. Vet Parasitol. 2009;165(1-2):1-18.. 

http://www.phac-aspc.gc.ca/msds-ftss/msds94e-eng.php
http://www.phac-aspc.gc.ca/msds-ftss/msds94e-eng.php
http://www.vin.com/proceedings/Proceedings.plx?CID=WSAVA2002
http://www.vin.com/proceedings/Proceedings.plx?CID=WSAVA2002


Leishmaniasis (cutaneous and visceral) 

Last Updated: October 2009 © 2009 page 11 of 11 

Strauss-Ayali D, Baneth G. Canine visceral leishmaniasis. In: 

Recent advances in canine infectious diseases [monograph 

online]. Carmichael L, editor. Ithaca NY: International 

Veterinary Information Service [IVIS]; 2001 Available at: 

http://www.ivis.org/advances/Infect_Dis_Carmichael/toc.asp. 

Accessed 10 May 2004. 

Symmers WS. Leishmaniasis acquired by contagion: a case of 

marital infection in Britain. Lancet. 1960 16;1(7116):127-32. 

Trees, AJ, Howman PJ, Bates P, Noyes HA, Pratlong F, Blakely J, 

Niles J, Guy MW. Autochthonous canine leishmaniosis in the 

United Kingdom [online]. In: Leishmaniasis Seminar 

WorldLeish 2; 2001 May 20-24; Crete, Greece. Available at: 

http://www.leish.intervet.it/pdf/creta.pdf.* Accessed 19 May 

2004.  

van der Lugt JJ, Carlyon JF, de Waal DT. Cutaneous 

leishmaniasis in a sheep. J S Afr Vet Assoc. 1992;63(2):74-7. 

Vedovello Filho D, Jorge FA, Lonardoni MV, Teodoro U, Silveira 

TG. American cutaneous leishmaniasis in horses from 

endemic areas in the north-central mesoregion of Paraná state, 

Brazil. Zoonoses Public Health. 2008;55(3):149-55. 

Williams AO, Mutinga J, Rodgers M. Leishmaniasis in a domestic 

goat in Kenya. Mol Cell Probes. 1991;5(5):319-25. 

World Organization for Animal Health [OIE]. Manual of 

diagnostic tests and vaccines for terrestrial animals [online]. 

Paris: OIE;  2008. Leishmaniosis. Available at: 

http://www.oie.int/eng/normes/mmanual/2008/pdf/2.01.08_LE

ISHMANIOSIS.pdf. Accessed 18 Oct 2009. 

 

*Link defunct as of 2007 

 

http://www.ivis.org/advances/Infect_Dis_Carmichael/toc.asp
http://www.oie.int/eng/normes/mmanual/2008/pdf/2.01.08_LEISHMANIOSIS.pdf
http://www.oie.int/eng/normes/mmanual/2008/pdf/2.01.08_LEISHMANIOSIS.pdf

