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ABSTRACT: Leishmaniasis is a parasitic zoonosis caused by protozoans of the 
genus Leishmania transmitted by insects known as phlebotomines, which are found 
in wild or urban environments. It affects domestic and wild animals and transmission 
to man happens by accident. The disease occurs in tropical and sub-tropical areas, 
mainly in Asia, Europe, Africa, and the Americas. There are two forms that affect 
man: American cutaneous leishmaniasis (ACL) and American visceral leishmaniasis 
(AVL). The latter is caused by three species of Leishmania: Leishmania (Leishmania) 
donovani, Leishmania (Leishmania) infantum, and Leishmania (Leishmania) chagasi, 
which are grouped in the Leishmania (Leishmania) donovani complex. Wild reservoir 
hosts of L. chagasi known so far are foxes and marsupials. In domestic environment, 
dogs are the most important reservoir hosts and sources of infection to the vectors 
Lutzomyia longipalpis. Leishmaniasis is difficult to control, causing epidemic 
outbreaks, thus being an important public health problem. Due to lesions caused by 
the mucocutaneous type and the severity of those caused by the visceral type in 
humans, visceral leishmaniasis is one of the main public health concerns.  
This paper is part of the monograph presented at the end of the residency program in 
the field of Zoonosis and Public Health at the School of Veterinary Sciences and 
Animal Husbandry, São Paulo State University, UNESP, Botucatu, São Paulo State, 
Brazil, in 2005. 
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INTRODUCTION 
Leishmaniasis is an important contagious parasitic zoonosis whose agent is 

transmitted by insects called phlebotomines, found in wild and urban environments. It 

affects domestic and wild animals and may be accidentally transmitted to humans 

(11).  

The World Health Organization (WHO) considers Leishmaniasis one of the most 

important zoonosis, which occurs in 88 countries on four continents (12). In 1993, 

WHO considered it as the second most important disease caused by a protozoan 

(32). According to WHO, in 2003 new cases were due to environmental alterations 

such as intense human migration to urban areas as well as deforestation and to 

individual risk factors like AIDS, bad nutrition, genetic factors, among others (8). 

It is a widespread disease found in Asia, Europe, Africa, and the Americas, where it 

has been reported since the colonial period (32). It is prevalent in tropical and 

subtropical areas, where vectors are mostly adapted. 

There are two types of infection: cutaneous leishmaniasis and visceral leishmaniasis. 

The first mainly affects the structure of the skin and, in some cases, the cutaneous 

mucus. The visceral form, also called kala-azar, affects internal organs such as 

spleen, liver, lymph nodes, and bone marrow (28). 

American cutaneous leishmaniasis (ACL) in man has been reported since antiquity; 

there are descriptions in literature from the 1st century B.C. (13). In Brazil, the cause 

of existent cutaneous and nasopharyngeal lesions was confirmed only in 1909 by 

Lindenberg, who found out that the agent forms present in cutaneous lesions of rural 

workers from cities of São Paulo State were identical to Leishmania tropica from the 

Old World (5). Six species of Leishmania of the subgenera Leishmania and Viannia 

were identified in Brazil as cause of human ACL; they are: Leishmania (Viannia) 

braziliensis, transmitted by Lutzomyia whitmani, Lutzomyia wellcomei and Lutzomyia 

intermedia (25); Leishmania (V.) amazonensis, whose main vectors are Lutzomyia 

flaviscutellata and Lutzomyia olmeca (34); and Leishmania (V.) guyanensis, which is 

transmitted by Lutzomyia umbratilis, Lutzomyia anduzei and Lutzomyia squamiventris 

(25). 

American visceral leishmaniasis (AVL) was first reported in Brazil in 1934, when 

amastigote forms of Leishmania were found in histological sections of liver from 

patients who had died of suspected yellow fever. The disease was previously 

restricted to agricultural regions in Northeast Brazil, but today it also affects the 
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periphery of great urban areas in São Paulo State (20). It can be caused by three 

species of Leishmania: Leishmania (Leishmania) donovani, Leishmania (Leishmania) 

infantum, and Leishmania (Leishmania) chagasi, which are grouped in the 

Leishmania (Leishmania) donovani complex. Wild hosts of L. chagasi are foxes and 

marsupials. In domestic environment, dogs are the most important reservoir hosts 

and sources of infection, being one of the targets of control strategies (20). The 

species of phlebotomines responsible for transmission is Lutzomyia longipalpis, 

which was first recorded in 1997 in the city of Araçatuba, São Paulo State, Brazil 

(14). It has been found in the urban area of 44 cities in the western region of São 

Paulo State, and until the present moment, it is the only species reported to be 

involved in AVL transmission (39). 

Migration, occupation of hillsides and partially urbanized centers in the periphery of 

urban metropolises, deforestation, and the predatory process of settling are related to 

the increase of American cutaneous leishmaniasis cases (20). 

Although it is required that the disease be notified, the available data are based on 

the passive detection of cases. In some areas, the number of people exposed to 

infection or asymptomatically infected is higher than the number of detected cases 

(20). 

 

OBJECTIVE  
The aim of the present study is to provide information on leishmaniasis, an emergent 

zoonosis leading to epidemics in different cities of São Paulo State, Brazil, with many 

human deaths and canine cases due to its visceral form. 

 

LITERATURE REVIEW 
In 1571, Pedro Pizarro reported that people who used to live in Vales Quentes, Peru, 

were decimated by a disease that disfigured the nose, later characterized as 

cutaneous leishmaniasis (19). Deformations caused by its agent were so significant 

that were painted in ceramic pieces by artists of the period (32). However, the agent 

identification only occurred at the end of the 19th century in India, when Cunninghan, 

in 1885, identified two amastigote forms in kala-azar cases. In 1903, Leishman and 

Donovan first described the protozoan responsible for the Indian kala-azar, which 

was later named Leishmania donovani. Also in 1903, Wright described the parasite 

found in oriental sore, which is presently known as Leishmania tropica (22). 
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Since 1904, kala-azar has been reported to occur not only in India, but also in China. 

In the American continent, the emergence of lesions in certain regions of the body 

was commonly called as “úlcera de Bauru” or “ferida brava”. In 1909, Gaspar Vianna, 

at the Oswaldo Cruz Institute, related those lesions to a new species of Leishmania 

named Leishmania brazilienses (31). 

Visceral leishmaniasis affects thousands of people every year and 90% of them are 

from five countries, including Brazil, where about 1980 cases are notified per year 

(31). The first case in Brazil was recorded in 1913, when Migone, in Paraguay, found 

the agent in autopsy material of a person from Boa Esperança, Mato Grosso State, 

Brazil (1). 

Since then, transmission has been described in some cities in almost all the regions 

of Brazil, except for the southern region. The disease has shown significant changes 

in its transmission pattern; initially, it was predominant in agricultural environments 

and periphery of urban centers; recently, it also affects great urban centers. In the 

1990’s, approximately 90% of the notified cases of visceral leishmaniasis occurred in 

the northeast region of the country (11). 

In São Paulo State, AVL was first recorded in 1998 in dogs from Araçatuba, and the 

causative agent was identified as Leishmania chagasi. In 1999, the first human case 

of AVL was recorded in the same city, and since then the disease has been reported 

in several regions, being transmission exclusively urban (15, 38). 

 

VISCERAL LEISHMANIASIS  
Visceral leishmaniasis is very important due to its clinical and epidemiological 

diversity. It may be fatal when not treated and epidemic with high lethality rate (11), 

as shown in Table 1. 

American visceral leishmaniasis (AVL) or kala-azar is a serious and chronic disease, 

whose lethality can achieve 100% when adequate treatment is not instituted. It 

infects internal organs such as spleen, liver, lymph nodes, and bone marrow (24). 

 
Epidemiology 
It is caused by species of the Leishmania genus, belonging to the Leishmania 

(Leishmania) donovani complex (25).  In Brazil, its etiological agent is L. chagasi 

(25). 



L. B. Camargo and H. Langoni  IMPACT OF LEISHMANIASIS ON PUBLIC HEALTH. J. Venom. Anim. Toxins 
incl. Trop. Dis., 2006, 12, 4, p. 531 
 
Its occurrence depends basically on the presence of susceptible hosts and equally 

susceptible reservoirs (29). 

The main form of transmission of the parasite to man and other mammal hosts is by 

the bite of the vector (females of Diptera belonging to the Psychodidae family, 

Phlebotomidae sub-family, generically known as phlebotomines). Lutzomyia 

(Lutzomyia) longipalpis is the main transmitter species of L. chagasi in Brazil (33). 
The known wild reservoirs are foxes and marsupials. As these animals have 

synanthropic habits, the wild cycle of transmission can be linked to the domestic 

cycle. In domestic environment, dog is the most important reservoir, keeping the 

parasite endemic focus (30). 

While feeding on blood, vectors ingest amastigote forms which, in their 

gastrointestinal tract, undergo a series of modifications until they are infective 

promastigote forms. When vectors will feed again on a new host, the promastigote 

forms are regurgitated with the saliva in the cutaneous tissue, completing the disease 

cycle (30). 
In Brazil, studies on the AVL risk factors for dogs have not evidenced sexual, racial 

or age range related to the infection. However, it is believed that miniature breeds are 

less affected because they usually live inside the houses (21). Research carried out 

in Europe showed controversial results compared with these variables (23). 

 
Clinical Aspects 
In man, it can be asymptomatic when patients present positive serology or when 

parasites are found in the tissues without any manifestation of clinical symptoms. It 

can be oligosymptomatic with intermittent symptoms, low or no fever, and discrete 

hepatomegaly and splenomegaly, if detected.  

The acute form of the disease can present abrupt or insidious onset. In the majority 

of cases, fever is the first symptom and can be high, continuous or intermittent, 

resolving in one or two weeks. Hepatosplenomegaly, weight loss and hemorrhages 

are observed as well as anemia or hyperglobulinemy. 

The classic form presents long evolution of symptoms, nutritional impairment, hair 

loss, eyelash growth, lower limbs edema, fever, weight loss and cachexia. Severe 

hepatosplenomegaly, intense pallor of skin and mucosa due to severe anemia can 

also occur. Serious hemorrhage and, many times, decreased growth can be 

observed in children and young-adults. 
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There is also a refractory form, which does not respond or presents a delayed 

response to treatment with antimonial drugs. It is clinically more serious due to its 

rapid evolution without therapeutical response. In general, patients dye because of 

hemorrhages and secondary infections due to physical atony and 

immunosuppression caused by the agent (8). In dogs, it can also be asymptomatic, 

when animals are physically well but can be serologically positive.  

An oligosymptomatic form with moderate weight loss, discrete skin lesions and 

lymphadenomegaly can occur.  

The classic form of the disease in dogs with its evident symptoms can show weight 

loss (Figure 1), alopecia and ulcerative dermatosis (Figure 2), onychogryphosis 

(Figure 3), lymphadenopathy (Figure 4), nephropathy, anemia, thrombocytopenia, 

among others (18).  

 

CUTANEOUS LEISHMANIASIS 
American cutaneous leishmaniasis (ACL) is one of the six most important infecto-

parasitic endemic diseases and represents one of the most common public health 

problems in the Americas.  

In Brazil, it has been identified in almost all states. The number of cases has 

gradually increased in the last 20 years (7), and the country showed the highest 

occurrence, with more than thirty thousand annual cases (28), as shown in Table 2. 

Epidemic outbreaks have occurred in the southeastern, central western and 

northeast regions and, more recently, in the Amazon region, which is related to the 

predatory process of settling. Its importance is not only due to its high incidence and 

wide geographic distribution, but also because it assumes different forms with 

destructive, disfiguring and also incapacitating lesions that can affect the 

psychosocial development of men (27). 

 
Epidemiology 
American cutaneous leishmaniosis has been currently reported in all states of Brazil 

(10). It can be classified as purely wild cutaneous leishmaniasis, causing epidemic 

outbreaks due to deforestation or disordered exploration of forests; modified wild 

cutaneous leishmaniasis, which may cause seasonal epidemic outbreaks; periurban 

cutaneous leishmaniasis, which may be endemoepidemic; and interdomestic or 
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peridomestic cutaneous leishmaniasis, which has the participation of domestic 

animals as reservoirs (35). 

Several clinical-epidemiological forms have been reported to be related with different 

subgenera and species of Leishmania: Leishmania (Leishmania) amazonensis is 

spread to the Amazon primary and secondary forests and also to the northeast, 

southeastern and central western regions of Brazil. Its reservoirs are rodents and 

marsupials, and the main vectors are Lutzomyia flaviscutellata, Lutzomyia olmeca, 

and Lutzomyia reducta. Leishmania (Viannia) guyanensis is mainly found in forests 

and areas that are not flooded during rain periods, such as the north of the Amazon 

basin. Some reservoirs have been identified as its natural hosts: sloth, anteater, 

marsupials and rodents. Its vectors are Lutzomyia anduzei, Lutzomyia whitmani and 

Lutzomyia umbratilis. Leishmania (Viannia) braziliensis is widely spread from the 

south of Pará State to the northeast and central south of Brazil and some areas of 

Amazonia. Its vector is Psychodypes wellcomei. Currently, Leishmania (Viannia) 

braziliensis has been associated with Lutzomyia intermedia and Lutzomyia whitmani. 

Until the present moment, no wild animals were identified as its reservoirs; however, 

some domesticated species such as dogs, equines, mules and domestic or 

synanthropic rodents are frequently observed (10). 

 
Clinical Aspects 
In the cutaneous form, the disease can be identified as local, when generally 

painless ulcerated lesions with raised edges are more commonly observed; 

disseminated, causing less ulcerated lesions that affect all parts of the body; and 

diffused, which is considered chronic and rare and may compromise the patient’s 

skin with frequent recurrence. The most affected areas are face and members, the 

mainly exposed parts of the body.  

The mucous form is secondary to cutaneous lesions when dissemination by 

hematogenic or lymphatic route occurs and lesions are not correctly treated. After 

unnoticeable cutaneous infection caused by the bite of phlebotomines, lesions 

develop (also by dissemination) in the mucosa of aerial routes. They are most 

frequent in the nasal region (28). Compromised mucus covering the superior aerial 

routes leads to development of perforating or vegetating ulcers as well as necrosis of 

cartilaginous septum, nasal sinus, soft and hard palate, larynx and pharynx. It can 

also lead to deglutition, phonation and breathing problems, besides an extreme 
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aesthetic alteration in the face, and may cause death due to chronicity and 

respiratory complications (26). 

 

DIAGNOSIS OF CANINE AND HUMAN INFECTIONS 
In man, clinical diagnosis is complex because lesihmaniasis can present symptoms 

that are common to other diseases such as Chagas’ disease, malaria, 

schistosomiasis, typhoid fever, and tuberculosis (20). 

In dogs, clinical diagnosis of visceral leishmaniasis is many times a problem for 

veterinarians since there is a wide spectrum of clinical signs from apparently healthy 

animals to advanced stages of the disease. It is systemic and chronic and can lead 

the animal to death.  

Parasitological diagnosis with detection of the parasite amastigote forms can be 

made by biopsy of the lesion or exploratory puncture of spleen, liver, bone marrow 

and lymph nodes. The collected material is impressed in slides and Giemsa stained 

for cytological examination (Figure 5). Diagnosis can also be made by histologic 

examination, isolation in culture media or inoculation into laboratory animals. These 

methods show 100% specificity but their sensitivity is very changeable because 

parasites are not homogeneously distributed into the same tissue (37). They are 

invasive both for men and dogs, offering risks to the patients. Splenic exploratory 

puncture is a highly sensitive method to detect the parasite in men; however, it is 

inadvisable for the risks it presents. Biopsy can be performed by using a bistoury, 

and the biopsied region must be cleaned with water and soap before infiltration of 2% 

lidocaine (Xylocaine) as local anesthetic. Diagnosis is positive when the parasite is 

identified in tissues. It is not a highly sensitive method but sensitivity increases when 

infection is recent (10). 
Culture is a confirmation method that allows later identification of the Leishmania 

species involved by using bimolecular techniques such as polymerase chain reaction 

(PCR). The parasite grows relatively well in culture media like NNN (McNeall, Novy & 

Nicolle) and LIT (Liver Infusion Tryptose) at 28°C from 24 to 26 days. After the fifth 

day, it is already possible to find its promastigote forms; however, the culture should 

be kept for one month before discarded as negative. Culture can be made with 

material from biopsies, lymph nodes and medular punctures and also from blood 

[Figure 6] (10).  
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For serological diagnosis, different techniques have been used. The tests differ in 

sensitivity, specificity, practical application, field conditions and availability of 

reagents. They present limitations since results can remain positive for a long time 

after treatment, not allowing evaluation of the therapy effect; also, cross-reactions 

with other diseases may occur. Nowadays, the most used tests are direct aglutination 

test (DAT), indirect fluorescent antibody test (IFAT) and enzyme-linked 

immunosorbent assay (ELISA), which use natural antigens and are limited in terms of 

specificity and reproducibility (37). 
In several studies, DAT has shown highly changeable sensitivity, from 91% to 100%, 

and specificity from 72% to 100%. This test shows high intrinsic validity and is easy 

to carry out; however, it can present problems in the standardization and quality 

control of the antigen (6). 

In Brazil, the most used tests for leishmaniasis diagnosis are IFAT and ELISA, which 

are considered tests of choice for population inquiries. ELISA is used for 

immunodiagnosis of visceral leishmaniasis. It is fast, easy to carry out and read, and 

more sensitive and less specific than IFAT. ELISA allows detection of low antibody 

titers and is accurate in the identification of subclinical or asymptomatic cases (16). It 

is also appropriate for visceral canine leishmaniasis diagnosis (17). 

Indirect fluorescent antibody test (IFAT) presents low specificity, is recommended for 

confirmation and demands well-trained personnel. It is an expensive test and is not 

adapted for large-scale epidemiologic studies. One of its main limitations is the 

occurrence of cross-reactions with cutaneous leishmaniasis, Chagas’ disease, 

malaria, schistosomiasis and pulmonary tuberculosis (37), which makes difficult the 

interpretation of epidemiological data. 

For cutaneous leishmaniasis diagnosis, both tests (IFAT and ELISA) are useful, 

mainly in cases of multiple external lesions and mucous lesions; however, low titers 

cannot be detected (10). Montenegro’s test can also be used to diagnose this type of 

leishmaniasis. It is an intradermal reaction that translates the delayed response of 

cellular hypersensitivity. The standardized antigen is inoculated into the epidermis 

and forms a small protuberance or papule when positive. Reading must be carried 

out within the following 48-72 hours. Result is positive when a nodule or papule equal 

or higher than 5mm in diameter, or ulceration, is formed. This test presents high 

sensitivity and has been positive in 90% cases of American cutaneous leishmaniasis 

(10). 
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Molecular tests, which besides the diagnosis allow the treatment monitoring and 

epidemiological studies, have also been carried out. Polimerase chain reaction 

(PCR) has been described as a sensitive test to detect the parasite, independent of 

the patient’s immunocompetence or clinical history (41). Many research centers have 

evaluated the use of PCR for visceral leishmaniasis diagnosis using peripheral blood, 

since that splenic biopsy and bone marrow puncture are not considered appropriate 

techniques to be used outside the hospital environment (24). Although PCR is a 

sensitive test to detect Leishmania spp in a variety of clinical materials of both men 

and dogs, it is more widely used in epidemiological studies than in routine diagnosis 

(36). For large-scale use, PCR needs adjustments to become simpler and with lower 

operating costs. Today, kits can be used to diagnose leishmaniasis both in men and 

animals. 

 

TREATMENT 
Treatment of human cases 
A pentavalent antimonial, which is sold under the name Glucantime® (N-methyl-

glucamine antimoniate), can be used as first-choice drug; however, it presents many 

limitations: it cannot be administered to pregnant women and to patients with renal or 

hepatic failure, cardiac arrhythmia and Chagas’ disease. Clinical follow-up and 

complementary examinations must be performed. The patient must be monitored due 

to side effects and risks. 

When there is resistance to pentavalent antimonials, as a second choice we can use 

amphotericin B, which should not be mixed with other medicines or solutions that 

contain electrolytes. It must be infused protected from light, under orientation and 

medical follow-up in reference hospitals due to its high toxicity (8). 

 
Treatment of canine cases 
Studies have been carried out seeking cure, but although dogs showed to be 

clinically recovered, they still had amastigote forms in the skin, which keeps them as 

potential source of the parasite to phlebotomines (4). Frequent recurrences are still 

observed in changeable periods after treatment interruption (2, 3, 40). Considering 

these aspects, the Brazilian Ministry of Health, aiming at preserving the population 

health, indicated euthanasia of animals positive for serological tests like IFAT or 

ELISA (8). 
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PROPHYLAXIS AND CONTROL  
The Brazilian program for prophylaxis and control of leishmaniasis launched more 

than 40 years ago combines three measures: free distribution of specific drugs, 

control of domestic reservoirs, and control of vectors. Control of reservoirs has been 

carried out by drawing a serological diagnosis of dogs in domestic environments, 

where transmission to man occurs, and positive animals have been euthanized (11). 

The Brazilian Ministry of Health is responsible for establishing the actions of the 

"Program for Monitoring and Control of Visceral Leishmaniasis" in Brazil. This 

program has as its main objective the reduction of morbidity and mortality rates by 

means of diagnosis and early treatment of human cases, elimination of infected 

canine reservoirs, reduction of phlebotomines population, and informational and 

educational activities to the population (9). 

 
Actions directed to vectors 
Environmental management like yards, lands and public squares cleaning is 

indicated in order to modify the conditions that favor the establishment of breeding 

sites for immature vector forms. Simple measures such as keeping urban areas 

clean, properly wasting organic solid residues, eliminating humidity sources, not 

allowing domestic animals to stay inside the house, among others, certainly 

contribute to prevent or reduce the vector proliferation (11). 

Chemical control by using insecticides of residual action is a vectorial control 

measure for collective protection. This measure is only against the adult insect and 

its objective is to prevent and/or reduce the contact between the transmitting insect 

and the human population, consequently reducing transmission risks. It should be 

applied to areas with records of autochthonous cases, areas of moderate and intense 

transmission, and areas of leishmaniasis outbreaks. The internal and external walls 

of the domicile, including the ceiling, and doghouses must be pulverized (11). 

 

Actions directed to the canine population 
Capture of stray dogs is essential, especially in urban areas, because besides being 

important sources of visceral leishmaniasis infection, they can transmit other 

zoonoses. It is a municipal duty and must be routinely carried out according to the 

norms of the Brazilian Sanitary Code. 
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It is mandatory to use fine-mesh screens on doghouses in residences and mainly in 

pet shops, veterinary clinics, animal shelters, and public veterinary hospitals, in order 

to prevent the access of phlebotomines and consequently reduce their contact with 

dogs. A number of works have demonstrated that, in experimental conditions, 4% 

Deltamethrin-impregnated dog collars were effective in protecting dogs against 

phlebotomine bites, with reduction of canine transmission in epidemic regions (11). 

The Brazilian Ministry of Agriculture authorized in 2003 the use of a canine vaccine 

indicated for visceral leishmniasis, named Leishmune® and produced by Fort Dodge 

Saúde Animal Ltda. Experimental studies indicated it showed 76.0% efficacy against 

moderate and severe clinical signs of the disease in dogs. The vaccine could be 

used as a strategy for the control of human visceral leishmaniasis since it prevents 

infection in dogs and transmission of the parasites to vectors, and shows satisfactory 

cost-effectiveness and cost-benefit ratios (12). 

Another relevant aspect to be considered about the vaccine introduction and related 

to the modification of the dog’s immunological condition is that the tests available at 

the moment cannot differentiate between natural infection and that caused by 

vaccination, which makes vigilance and control actions difficult. 

According to the information presented above, the Brazilian Ministry of Health, aiming 

at preserving the population’s health, reinforces the non-indication of animal vaccine 

administration to humans and still indicates euthanasia of animals with positive 

serum samples, even vaccinated dogs that may be in the transmission areas (12). 

On the other hand, vaccine is authorized by the Brazilian Ministry of Agriculture, and 

there is the possibility of producing and using it in the future. 

 

Health education activities 
Information about the occurrence of leishmaniasis in the region, its clinical signs, and 

diagnosis services and treatment; adoption of preventive measures; development of 

health education activities for the community; and the establishment of associations 

for interinstitutional integration should be carried out (11). Health education activities 

are important for detection of the disease in man and in dogs at the earliest. 

According to the health politics in Brazil, the government is responsible for the 

identification of professionals and reference health care units to carry out laboratory 

exams and follow up patients, preventing the treatment ceasing and the disease 

complication; for the preparation of health education activities aiming at the active 
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participation of the community in looking for assistance at the earliest; and for the 

adoption of control measures. All the suspect cases should be subjected to clinical 

and epidemiological analysis and auxiliary diagnosis methods. If confirmed, the 

patient must be treated and monthly evaluated (11).  

 
CONCLUSION 
The increasing spread of the disease to urban areas observed in the last 20 years 

led to the discussion of the control measures adopted until the present moment, 

which could not eliminate transmission and prevent new epidemics. Despite the 

innumerable studies on human and canine visceral leishmaniasis, many questions 

were not answered yet. Today, Brazil faces the leishmaniasis expansion, especially 

into urban regions. Its transmission cycle, which used to take place in wild and rural 

environments, nowadays also happens in urban centers. This geographic expansion 

of leishmaniasis led to the necessity of establishing more effective control measures. 

Since the methods used until the present moment have been partially effective in 

preventing and controlling the disease, new control strategies should be developed to 

produce effective immunogens to control canine and human leishmaniasis. 
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Table 1. Autochthonous and lethal cases of American Visceral Leishmaniasis in the 

state of São Paulo, according to city and year of occurrence. 

City 1999 2000 2001 2002 2003 2004 2005 2006* 

 C D C D C D C D C D C D C D C D 

Andradina 0 0 0 0 13 1 19 4 17 3 2 1 3 0 0 0 

Araçatuba 15 4 12 0 29 2 52 6 41 6 37 2 14 0 0 0 

Avanhandava 0 0 0 0 0 0 1 0 1 0 2 0 1 0 0 0 

Barbosa 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 

Bento de Abreu 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 

Bilac 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 

Birigui 2 1 0 0 0 0 4 1 7 2 14 2 15 2 2 0 

Castilho 0 0 0 0 2 0 5 0 13 1 0 0 1 0 0 0 

Coroados 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

Guaraçaí 0 0 0 0 1 0 1 0 3 0 2 0 0 0 0 0 

Guararapes 0 0 1 0 0 0 4 1 4 0 5 0 2 0 0 0 

Guzolândia 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 

Ilha Solteira 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 

Itapura 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 

Lavínia 0 0 0 0 1 0 2 0 3 0 0 0 0 0 0 0 

Mirandópolis 0 0 0 0 3 0 7 0 12 1 10 1 6 1 0 0 

Murutinga do Sul 0 0 0 0 0 0 0 0 2 1 0 0 1 1 0 0 

Penápolis 0 0 0 0 3 0 8 0 16 3 7 2 9 0 1 0 

P. Barreto 0 0 0 0 0 0 0 0 5 0 8 1 12 1 0 0 

S. A. Aracanguá 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 

Valparaíso 0 0 2 0 5 0 5 1 7 2 2 0 1 0 0 0 

DIR VI 17 5 15 0 57 3 110 13 133 20 91 9 72 5 3 0 

Avaí 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 

Bauru 0 0 0 0 0 0 0 0 17 1 29 3 28 6 2 0 

Guaiçara 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 

Jaú 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

Lins 0 0 0 0 0 0 0 0 1 0 4 0 9 1 0 0 

Pirajuí 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

Promissão 0 0 0 0 0 0 4 0 3 1 1 0 2 0 0 0 

DIR X 0 0 0 0 0 0 4 0 22 2 36 3 42 7 3 1 

Adamantina 0 0 0 0 0 0 0 0 0 0 2 1 22 3 0 0 

Guarantã 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 

Lucélia 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 

DIR XIV 0 0 0 0 0 0 0 0 1 1 3 1 24 4 0 0 

Dracena 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 
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DIR XVI 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 

Total 17 5 15 0 57 3 114 13 157 23 130 13 140 15 6 1 

* Data updated until March 1, 2006; Source: Divisão Zoonoses and Diretoria Regional de Saúde -  

(DIRS) VI, X, XIV 

C=Cases 

D=Death  

Table 2. Cases of Cutaneous Leishmaniasis in the state of São Paulo according to 

the city and year of occurrence. 

DIR - SP 1993 1994 1995 1998 1999 2000 2001 2002 2003 2004 2005*

DIR I 

Capital 
0 0 0 74 69 68 51 55 45 29 0 

DIR II Sto 

André 
0 0 0 8 12 22 16 15 23 15 0 

DIR III 

Mogi das 

Cruzes 

0 0 0 10 8 14 23 14 16 10 0 

DIR IV 

Franco da 

Rocha 

0 0 0 23 8 21 16 11 8 12 0 

DIR V 

Osasco 
0 0 0 28 25 30 24 15 16 16 0 

DIR VI 

Araçatuba 
0 0 0 11 12 9 10 12 8 10 0 

DIR VII 

Araraquara 
0 0 0 5 53 13 20 23 28 20 0 

DIR VIII 

Assis 
0 0 0 4 9 10 6 8 18 20 0 

DIR IX 

Barretos 
0 0 0 3 7 5 10 7 4 0 0 

DIR X 

Bauru 
0 0 0 4 11 12 10 14 10 8 0 

DIR XI 

Botucatu 
0 0 0 16 20 13 10 26 48 13 0 

DIR XII 

Campinas 
0 0 0 56 73 75 51 59 80 38 0 

DIR XIII 

Franca 
0 0 0 3 4 2 2 6 3 3 0 

DIR XIV 

Marília 
0 0 0 17 15 35 15 24 18 14 0 

DIR XV 

Piracicaba 
0 0 0 32 54 45 47 56 66 47 1 

DIR XVI 

Pres. 
0 0 0 13 27 16 29 30 22 11 0 
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Prudente 

DIR XVII 

Registro 
0 0 0 34 43 82 170 204 296 122 0 

DIR XVIII 

Ribeirão 

Preto 

0 0 0 13 32 20 21 41 28 18 0 

DIR XIX 

Santos 
0 0 0 1 8 4 6 11 12 12 0 

DIR XX S. 

J. Boa 

Vista 

0 0 0 19 31 32 17 51 35 14 0 

DIR XXI S 

J Campos 
4 7 3 33 37 28 14 47 136 132 0 

DIR XXII 

S. J. Rio 

Preto 

0 0 0 4 15 15 20 20 14 7 0 

DIR XXIII 

Sorocaba 
0 0 0 80 85 72 102 138 138 110 0 

DIR XXIV 

Taubaté 
0 0 3 5 11 12 3 1 14 7 0 

 Unknow 

City 
0 0 0 0 0 0 0 0 1 0 0 

Total 4 7 6 496 669 655 693 888 1087 688 1 

*Data updated until December 1, 2005. Source: SINAN/Divisão Zoonoses-CVE 

 

 
Figure 1. Dog showing weight loss and dermatosis. 
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Figure 2. Dog showing lymphadenopathy. 

 

 
Figure 3. Dog showing onychogryphosis.  

 

 
Figure 4. Dog showing alopecia and ulcerative dermatosis. 
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Figure 5. Amastigotes forms of Leishmania spp by Giemsa stain. 

 

 
Figure 6. Promastigote forms of Leishmania spp isolated in LIT (Liver Infusion 

Tryptose) culture medium stained with Giemsa. 
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