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SUMMARY

American visceral leishmaniasis is a vector-borne zoonosis in expansion in Brazil. Dogs are the main urban reservoir. Departing 
from a case of canine visceral leishmaniasis (CVL) in Jacaré, Niterói, Rio de Janeiro State, an epidemiological canine and 
entomological study was performed to assess the extension of the disease at the location. Sample was collected around the case and 
the dogs identified by serological tests (rapid double platform immunochromatographic exams, immunoenzymatic assay/ELISA, 
indirect immunofluorescence/IFAT). The parasitological diagnosis was performed in animals positive in at least one of these tests. 
The entomological study was carried out by using light traps and manual collection. The associations between canine variables and 
outcome (ELISA and IFAT reagents) were assessed by the chi-square test and adjusted by multivariate logistic regression for those 
associations with p < 0.1 in the bivariate analysis. Seventeen cases of CVL were detected among 110 evaluated dogs (prevalence of 
15.5%). Presence of ectoparasites (OR 6.5; 95% CI 1.1-37.4), animals with clinical signs (OR 9.5; 95% CI 1.2-76.6), and previous 
cases of CVL in the same house (OR 17.9; 95% CI 2.2-147.1) were associated with the outcome. Lutzomyia longipalpis was not 
detected. Our results are indicative of an ongoing transmission in the area.
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INTRODUCTION

American visceral leishmaniasis is a vector-borne zoonosis that 
primarily affects children under 10 years old and adults in recent 
introduced areas56. The main agent responsible for the disease in Brazil 
is the Leishmania (Leishmania) chagasi (the same L. infantum) protozoan 
which is transmitted by the sand fly species Lutzomyia longipalpis. Some 
mammal hosts, such as foxes (Dusicyon vetulus and Cerdocyon thous) 
and marsupials (Didelphis albiventris) in the wild and domestic dogs 
(Canis familiaris) in urban areas are important reservoirs of the disease.34. 

American visceral leishmaniasis is in frank expansion in several 
areas all over Brazil, and human and canine cases have been reported 
in both rural and urban areas6,16,34. In the Rio de Janeiro State, the first 
autochthonous case of human visceral leishmaniasis (HVL) was described 
in 197728. From 2007 to 2012, 16 new cases were reported, five of 
them autochthonous from the cities of Miracema, Rio de Janeiro, Volta 
Redonda and Barra Mansa. Despite the small number of HVL, three 
deaths were reported during the same period, indicating a high fatality 
rate30. Several cities in the Rio de Janeiro State have already reported 
cases of autochthonous canine visceral leishmaniasis (CVL) such as 
Maricá40, Rio de Janeiro city14, Mangaratiba and Angra dos Reis23. In 

2011, an outbreak in the Rio de Janeiro harbor area41 predicted the spread 
of the disease to urban areas10,27.

Since the presence of a positive dog at home may be considered a 
risk factor for acquiring HVL5, new cases and the spread of the disease 
to unaffected areas should be investigated34. Herein, we assessed the 
prevalence of CVL in the studied area, from the first reported case, by 
using serological canine survey, parasitological characterization and 
entomological survey. 

MATERIAL AND METHODS

The study was performed in the Jacaré district in the city of Niterói, 
which is located in the metropolitan region of the Rio de Janeiro State. The 
city’s geographic coordinates are latitude 22°52’50.76” S and longitude 
43°6’15.61” W, and presents an average altitude of 5 m above sea level. 
Its average annual temperature is 23 °C with a predominantly hot and 
humid tropical weather. Niterói’s 487,462 inhabitants live in a total area of 
133,916 km² (18). The Jacaré District is located in the coastal region (Fig. 
1a); includes most of the Jacaré river watershed and the Darcy Ribeiro 
ecological reserve and presents a valley-type geographic characteristic4. 
Jacaré had a population of 3,563 inhabitants in 201019. Its settlement 
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process developed disorderly around its main street, Estrada Frei Orlando, 
which is parallel to the Jacaré river. Currently, the area consists of rural 
and unplanned urban communities with poor urban infrastructure. 

In 2009, the first case of CVL was reported in the Jacaré District. 
A serological canine survey was performed, from December 2011 to 
March 2012, by actively searching for CVL cases according to the 
guidelines established by the National Program for Controlling of Visceral 
Leishmaniasis (NPCVL)34. 

The data collection form used in this study was the same used 
by the Evandro Chagas Clinical Research Institute of the Oswaldo 
Cruz Foundation (IPEC/FIOCRUZ) in its CVL field investigations. 
The following information was taken from the form and used in our 
analysis: gender, breed, age, coat length, weight in kilograms, presence 
of ectoparasites, coexistence with other animal species, location of the 
dwelling, place where the dog is kept at the residence, previous presence 
of dogs with CVL in the residence, and presence of compatible clinical 
signs of CVL. 

The animals were classified by the presence of suggestive clinical signs 
of CVL as asymptomatic (without any symptoms), oligosymptomatic 
(presence of one to three symptoms) or symptomatic (more than three 
symptoms), according to the criteria used at the Laboratory of Clinical 
Research for Dermatozoonosis in Domestic Animals (LAPCLIN-
DERMZOO/IPEC) adapted from MANCIANTI et al.26. 

The area was divided into three regions according to the geographical 
characteristics of the residence’s location: forest, where residences 
were located within the borders of the ecological reserve; rural, where 
agricultural and livestock activities were present; urban, characterized 
by clusters and high proximity among the residences. The rural area 
was further divided according to the distance from the residence to the 
nearby forest, estimated from satellite images obtained from Google 
Earth® software (free software, version 6.2 – available in earth.google.
com). The distance was defined as the minimum radius, in meters, from 
the center of the residence to the nearest forest area, by using the “ruler” 
tool from the same software. 

The rapid immunochromatographic Dual-Path Platform (DPP) test 
(Bio-Manguinhos/FIOCRUZ), used according to the manufacturer’s 
instructions, was one of the tests that evaluated the canine serological 
status for CVL. The enzyme-linked immunoenzymatic assay 
(ELISA) was also used for this purpose and it was performed 
according to the VOLLER et al. method55 by using a raw L. (L.) 
chagasi extract as the antigen and by setting the cutoff point of the 
test according to GUIMARÃES et al.17. Finally, we also used the 
indirect immunofluorescence antibody test (IFAT) with L. (L.) chagasi 
promastigotes following the CAMARGO et al.8 and COUTINHO et 
al.12 methodologies. We defined a CVL-positive dog (study’s outcome) 
as a dog that tested positive in both ELISA (screening test) and IFAT 
(confirmatory test at dilutions ≥ 1:40)33.

In order to confirm the disease’s transmissibility in the area, we 
collected intact skin fragments from the scapular region and aspirated 
bone marrow and lymph nodes to carry out the parasitological diagnosis. 
Samples were collected from positive animals in at least one of the 
serological tests, according to SILVA et al.48. 

The entomological study took place between September 2011 and 
July 2012. On average, five light traps were used per month for 12 hours 
during the nocturnal period (from 6 p.m. to 6 a.m.), scattered in different 
residences near to the index case. Sites for vector collection were, 
preferentially, animal shelters such as stables, kennels and chicken coops, 
and locations nearby the forest and the residences. We also performed 
one 12 hours manual collection with Castro-type suction tubes. The 
captured sand flies were transferred to tubes containing alcohol 70%. 
The identification of the flebotomines species was made according to 
the YOUNG & DUNCAN criteria57. 

We started data analysis by describing the data. At this phase, 
variables were categorized and presented in their frequency distributions. 
We dichotomized the outcome into presence or absence of CVL based 
on the case definition used by the Brazilian Ministry of Health33, and 
the bivariate association between explanatory variables and the outcome 
were evaluated. Chi-square test (or exact Fisher, if 20% or more of the 
cells have expected value less than or equal to 5) was used in the bivariate 
analysis with a significance level of 5%. All variables with a p-value ≤ 0.1 
in the exploratory analysis were used to generate the final multivariate 
model. We used the logistic regression model to test the association 
between variables selected in the explanatory analysis and the outcome. 
The resulting odds ratios represent the relative chance of CVL-positive 
dogs and the final variables in the model. All analysis was performed 
with SPSS Statistics 17.0®.

This project was submitted and approved by the Ethics Committee 
in the Sérgio Arouca National School of Public Health of the Oswaldo 
Cruz Foundation (CEP/ ENSP/ FIOCRUZ) and registered under the 
protocol number 315/11 (CAAE: 0332.0.031.000-11). The project was 
also evaluated by the Animal Ethics Committee at FIOCRUZ (CEUA-
FIOCRUZ; protocol number 73/11-1). 

RESULTS

We were able to examine 110 dogs (Table 1). A total of 32 (29.1%) 
samples were reagent for ELISA, 28 (25.5%) were DPP-positive and 24 
(21.8%) IFAT-positive. Twenty-three (20.9%) dogs were both DPP and 
ELISA-positive. The area prevalence of CVL (ELISA and IFAT-positive) 
was 15.5% (17 out of 110 dogs) (Fig. 1b and 1c).

Five out of the 17 (29.4%) positive animals were asymptomatic, 
another five (29.4%) were oligosymptomatic, and seven (41.2%) 
were symptomatic. The clinical examination performed in positive 
animals was able to detect eigth (47.1%) animals with different skin 
lesions, eight (47.1%) with onychogryphosis, six with (35.3%) local 
alopecia, six (35.3%) with furfuraceous desquamation, six (35.3%) 
with opaque pelage, five (29.5%) with crusted ulcers, five (29.5%) with 
ophthalmological abnormalities, and five (29.5%) with regional adenitis. 
Splenomegaly, hepatomegaly and pain in the abdominal examination 
were less frequent among the dogs (less than 12.5% each). Other clinical 
abnormalities such as appetite loss, weight loss, cachexia, generalized 
adenitis and limb edema were present in only a few cases. 

During the bivariate analysis, we found a positive association for 
animals classified as symptomatic (p < 0.001) when compared to those 
asymptomatic, for animals with fleas and ticks (p = 0.038) compared to 
the others (fleas and myiasis, only ticks or absence of ectoparasites), and 
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for animals which lived in residences with a history of CVL (p = 0.001) 
vs. no prior illness (Table 2). It was not possible to analyze the association 
between residential area and outcome, since all animals were found in 
rural areas. The same happened when analyzing the contact among dogs 
and other animals since all positive cases interacted with other animals. 

The presence of fleas and ticks resulted in a 6.5 times higher odds of 
a CVL-positive dog in the multivariate model, when compared to a group 
called “others” (OR = 6.55, 95% CI = 1.15 to 37.40). Symptomatic dogs 
showed a 9.5 times higher chance (OR = 9.54, 95% CI = 1.19 to 76.57) 
when compared to asymptomatic, and dogs living in households with a 
history of illness showed a 17.9 times higher chance (OR = 17.83, 95% 
CI = 2.17 to 147.01) compared to those from houses without previous 
CVL reports (Table 3).

Twenty-one samples out of 41 positive animals (52.2%) in at 
least one serologic exam were collected for parasitological diagnosis. 
Parasitological growth in culture was detected in five samples (23.8%). 
All cases were characterized as Leishmania chagasi, three samples 
(14.3%) obtained from intact skin fragments, one (4.8%) from normal 
skin and bone marrow, and one (4.8%) from bone marrow. Among the 
dogs with parasite detection, four (80%) were positive for DPP, ELISA 
and IFAT, and one (20%) was positive for DPP and IFAT. 

During the entomological survey we captured 323 sandflies, 237 
males and 86 females, from the following species: Lutzomyia migonei 
(55.1%), L. pelloni (21.0%), L. intermediate (16.1%), L. fischeri (3.7%), 
L. schreiberi (2.2%), L. tupinambai (0.6%), L. bianchigalatiae (0.6%), 
L. edwardsi (0.3%) and Brumptomyia brumpti (0.3%). No Lutzomyia 
longipalpis was captured during the survey. 

DISCUSSION

Herein, we described the first serological CVL survey performed 
in Niterói, Rio de Janeiro State, a city so far considered as free of 
the disease30. One can indirectly confirm that the case was indeed 

Table 1 
Distribution of the main features present in the canine population of the Jacaré 

district, Niterói, Rio de Janeiro State, from December 2011 to March 2012

Variable (n) N (%)
Gender (n=106)

Male 57 (53.77)
Female 49 (46.23)

Breed (n=109)
SRD 87 (79.82)
Poodle 04 (3.67)
Pastor 03 (2.75)
Pinsher 04 (3.67)
Others* 11 (10.09)

Age in years (n=103)
Under 1 12 (11.65)
Between 1 and 7 61 (59.22)
Above 7 30 (29.13)

Coat type (n=102)
Short 77 (75.49)
Long 25 (24.51)

Weight in kg (n=74)
Up to 10 37 (50.00)
10 to 25 27 (36.49)
Above 25 10 (13.51)

Ectoparasites (n=97)
 Fleas 50 (51.55)
Ticks 01 (1.03)
Fleas and Ticks 20 (20.62)
Fleas and maggots 01 (1.03)
Without ectoparasites 25 (25.77)

Location of residence (n=110)
Woods 08 (7.27)
Rural 57 (51.82)
Urban 45 (40.91)

Canine environment (n=103)
Backyard 61 (59.22)
Indoors 07 (6.80)
Street access 35 (33.98)

Previous case of canine VL in the home (n=105)
No 95 (90.48)
Yes 10 (9.52)

Living with animals (n=106)
No 11 (10.48)
Yes 95 (89.52)

Living with other dogs (n=106)
No 19 (17.92)
Yes 87 (82.08)

Signs and Symptoms (103)
Asymptomatic 62 (60.19)
Oligosymptomatic 28 (27.18)
Symptomatic 13 (12.62)

*Other: Argentine Dogo, Brazilian Mastiff, Brazilian Terrier, Labrador, Rottweiler, 
Akita, Cocker Spaniel and Bull Terrier.

Fig. 1 - Illustrative map of Niterói (1a) and Jacaré district (1b), focusing on the collection 

points of the canine serological survey (1c), represented by the presence of at least one 

positive animal in the household.
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autochthonous by the dog’s medical history (a young dog with no history 
of any travel outside the area), the detection of Leishmania sp. antibodies 
and by the isolation of L. chagasi in other dogs, since it was not possible to 
verify the presence of the vector in the area, as required by the NPCVL34. 

The prevalence of infected dogs in Jacaré - Niterói was 15.5%, similar 
to other areas also considered as disease-free45. Prevalence rates, even in 
endemic areas, may present large variation as demonstrated by rates from 
Cuiabá, Mato Grosso State (3.4%)1, Dias D’Ávila, Bahia State (6.7%)39 

Table 2
Association between variables and canine outcome, according to the Ministry of Health criteria of positivity, in the Jacaré district,  

Niterói, Rio de Janeiro State, from December 2011 to March 2012

Variable (n)
Positives  

n(%)
Negatives 

n(%)
p-value OR IC (95 %)

Gender (n=106)
Male 06 (35.29) 51 (57.3) 0.095 0.41 0.14 1.20

Female 11 (64.71) 38 (42.7) Reference - - -

Breed (n=109)
With defined Breed 03 (17.65) 19 (20.65) 1.00 1.22 0.32 4.66

Without defined Breed (SRD) 14 (82.35) 73 (79.35) Reference - - -

Age in years (n=103) 
Under 07 09 (56.25) 64 (73,56) 0.23 2.16 0.72 6.48

Above 07 07 (43.74) 23 (26.44) Reference - - -

Coat type (n=102)
Short 11 (68.75) 66 (76.71) 0.53 1.50 0.47 4.83

Long 05 (31.25) 20 (23.26) Reference - - -

Weight in kg (n=74)
Up to 10 05 (33.33) 32 (54.24) 0.61 0.63 0.10 3.83

10 to 25 08 (53.33) 19 (32.20) 0.56 1.68 0.29 9.75

Above 25 02 (13.33) 08 (13.56) Reference - - -

Ectoparasites (n=97)
Fleas 06 (35.29) 45 (56.25) 0.98 1.02 0.23 4.46

Fleas and Ticks 08 (47.06) 12 (15.00) 0.033 5.11 1.14 22.89

Others* 03 (17.65) 23 (28.75) Reference - - -

Signs and symptoms (n=103)
Assymptomatic 05 (29.41) 57 (66.28) Reference - - -

Oligosymptomatic 05 (29.41) 23 (26.74) 0.18 2.48 0.66 9.38

Symptomatic 07 (41.18) 06 (6.98) <0.001 13.30 3.21 55.19

Previous case of canine VL in the home(n=105) 
Yes 06 (35.29) 04 (4.55) 0.001 11.46 2.79 47.04

No 11 (64.71) 84 (95.45) Reference - - -

Proximity from the woods in the rural area in meters (n=57)
Up to 25 13 (76.47) 21 (52.50) 0.19 4.33 0.48 39.36

25 to 50 01 (5.88) 07 (17.50) 1.00 1.00 0.05 19.36

50 to 75 02 (11.76) 05 (12.50) 0.45 2.80 0.20 40.06

Above 75 01 (5.88) 07 (17,50) Reference - - -

Canine environment (n=103)
Backyard 11 (64.71) 50 (58.14) 0.81 1.32 0.14 12.01

Inside the home 01 (5.88) 06 (6.98) Reference - - -

Street access 05 (29.41) 30 (34.88) 1.00 1.00 0.10 10.17

Living with other animals (n=106)
No 0 (0.0) 11 (12.36) 0.21 - - -

Yes 17 (100.0) 78 (87.64) Reference - - -
*Others: without Ectoparasites. Ticks or Fleas and myiasis.
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and Rio de Janeiro city, Rio de Janeiro State (25%)47. Such variability is 
due not only to the different characteristics of each area, but also to the 
diversity of employed sampling methods and laboratory techniques3,13,42. 
The lack of standardization of the techniques used in the studies can be 
detrimental in assessing the extent of the disease, and in establishing 
priority control areas in cities. 

In order to minimize these difficulties, the Brazilian Ministry of 
Health proposed a change in the criteria for serologic diagnosis of 
CVL, with the inclusion of DPP as the screening test, and ELISA as the 
confirmatory method. ELISA was chosen, instead of IFAT, because of its 
higher reproducibility31. If we apply these new criteria in our study, the 
prevalence rate increases to 20.9% in the area. Since the control actions 
seek to prevent that human cases are preceded by canine outbreaks9,37,38, 
highly accurate definitions are essential in order to avoid both the 
permanence of false-negative dogs and the euthanasia of false-positives 
dogs in these areas23,43. 

Similar to us, several other studies indicated that there was no 
association between positive animals and gender2,7,36,45, breed20,36, 
age2,20,36,45, weight54, coat length39 and the animal’s environment7,36. 
However, other studies have found a positive correlation between these 
very same variables20,36,39. Such inconsistencies regarding the association 
of risk factors and characteristics related to the dogs, may be attributed 
to the circumstantial epidemiological role of the disease and the level of 
interaction between owners and their pets, which implies different ways 
of exposure to vectors and, therefore, different probabilities of infection 
transmission11,20,21,45. 

The presence of a high number of positive animals with clinical 

signs of CVL differs from 40 to 60% frequency of asymptomatic dogs 
often found in the biomedical literature39,45,56. Such difference could 
be attributed to the results found in endemic areas in which dogs with 
clinical signs of disease are quickly directed to serologic testing and 
forwarded to euthanasia. In contrast, in disease-free areas, the lack of 
clinical suspicion of CVL could delay diagnosis by indicating other 
etiologies20. Skin changes such as ulcerated lesions, onychogryphosis, 
alopecia, furfuraceous desquamation and opaque pelage were the most 
described clinical signs in our study and, although nonspecific, they have 
been frequently observed in the disease2,39,42.

The proximity between residences and circumscribed forest areas 
may be associated with the acquisition of canine infection1,7. However, 
in our study, all positive animals were located at a distance inferior to 
100 meters from the nearby forest area, preventing us from analyzing 
such association. This could be due to the characteristics of Jacaré, 
where even in rural areas households have close proximity to the edge 
of the forest. Also, the presence of breeding livestock in the area could 
provide favorable conditions for vector adaptation to the peridomicile21. 

Reports of previous cases of CVL in the same area were unanticipated 
due to the mandatory reporting of the disease by veterinarians32. 
Underreporting may favor the spread of the disease through the absence 
of effective control measures and maintenance of infected animals in the 
area16. Since the diagnosis was not performed on all dogs of the residence 
in the first case in 2009, and they remained there until our current study, 
this may have contributed to the greater chance to find seropositive dogs 
in these residences. A previous study in the Bahia State did not find any 
association with local history of CVL and indicated other possible local 
risk variables such as the presence of other domestic and wild animals in 
the peridomicile20. In a case-control study, such association was observed 

Table 3
Odds ratio (odds ratio - OR) and adjusted OR for CVL-positive among dogs evaluated in the Jacaré district, Niterói, Rio de Janeiro State,  

from December 2011 to March 2012

Variable
Non-adjusted 

OR
IC (95%) p-value Adjusted OR IC (95%) p-value

Gender

Female 0.41 0.14 1.20 0.095 0.56 0.14 2.23 0.41

Male Reference - - - Reference - - -

Ectoparasites

Fleas 1.02 0.23 4.47 1.00 0.23 0.03 2.03 0.19

Fleas and Ticks 5.11 1.14 22.90 0.033 6.55 1.15 37.40 0.035

Others** Reference - - - Reference - - -

Symptoms

Asymptomatic Reference - - - Reference - - -

Oligosymptomatic 2.48 0.66 9.38 0.18 1.18 0.25 5.65 0.84

Symptomatic 13.30 3.26 55.19 <0.001 9.54 1.20 76.57 0.034

Previous case of canine VL in the home

Yes 11.46 2.79 47.04 0.001 17.85 2.17 147.09 0.007

No Reference - - - Reference - - -
* Sex, presence of ectoparasites, symptomatology and previous case of CVL in the residence; **Others: without Ectoparasites, Ticks or Fleas and Myiasis.
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even in residences that had sent dogs for euthanasia in the previous 12 
months, and the authors justified this association by the ineffectiveness 
of euthanasia as a measure to control CVL50. 

The existence of overlapping areas of mucocutaneous and visceral 
leishmaniasis in nearby cities such as Maricá25,40 and Rio de Janeiro22,23, 
reinforces the need for parasitological confirmation in areas reporting the 
first cases, since euthanasia of dogs is not recommended for American 
cutaneous leishmaniasis35. In Niterói, the presence of antibodies 
to Leishmania sp. has been reported, although without parasitic 
identification, so far assuming that the infection was due to the cutaneous 
form24,29. Only after our study with the index case it was possible to isolate 
the protozoan and characterize the organism as L. chagasi. Despite the 
small number of collected parasitological samples due to several logistic 
problems faced by the study team during the current survey, such as the 
absence of owners or animals in the residence during the visit, the use 
of parasitological diagnosis with subsequent finding of the agent in other 
dogs confirms the circulation of the parasite in the area.

The entomological survey was not able to detect the presence of 
Lutzomyia longipalpis in the study area as it was done in the districts of 
Angra dos Reis52 and in Rio de Janeiro53. FUZARI et al.15 found a very 
low density of L. longipalpis at the Serra da Tiririca, an area limiting 
the cities of Maricá and Niterói. However, the report of L. longipalpis 
in nearby areas does not rule out the possibility that other mechanisms 
of transmission may be occurring, either by sexual49 or vectorial routes 
by other sandfly species44,46, or even ticks51, considering the association 
found between positive animals with ectoparasites and spatial targeting 
of observed canine epizootic as described in this study. 

Our results are indicative of an ongoing transmission in the area. 
Despite the limitation of a cross-sectional design, the observed high 
prevalence of CVL and the identification of L. chagasi in positive dogs 
indicate a possibility of a disease spread among dogs in the research area 
from the 2009 index case or other unidentified source. These results may 
be due to the long period between the occurrence of the first case and the 
current canine serological survey. Based on our results, we recommend 
that control measures should be carried out in the area in order to reduce 
the outbreak and prevent the spread of the disease to other districts in the 
same city. Our findings also suggest that the area should be monitored 
for a longer time period so that questions such as the mode of infection 
transmission and the absence of the vector can be answered in order to 
minimize human risk. 

RESUMO

Investigação de caso de leishmaniose visceral canina na região do 
Jacaré, município de Niterói, Rio de Janeiro, Brasil

A leishmaniose visceral americana é zoonose em expansão no Brasil 
com transmissão vetorial, onde o cão é o principal reservatório urbano. 
Partindo de um caso canino da doença no Jacaré, Niterói/RJ, realizou-
se inquérito epidemiológico canino e levantamento entomológico para 
avaliar a extensão da enfermidade na localidade. As amostras foram 
coletadas ao redor do caso e os cães identificados por testes sorológicos 
(teste rápido de imunocromatografia em dupla plataforma, ensaio 
imunoenzimático/ELISA, reação de imunofluorescência indireta/RIFI). 
O diagnóstico parasitológico foi realizado nos animais reagentes em ao 

menos um desses exames. O levantamento entomológico foi feito com 
armadilhas luminosas e coleta manual. As associações entre variáveis 
caninas coletadas e o desfecho (ELISA e RIFI reagentes) foram avaliadas 
pelo teste qui-quadrado e ajustadas pela regressão logística multivariada 
para variáveis com p < 0,1 na análise bivariada. Foram detectados 17 casos 
de LVA entre os 110 cães avaliados (prevalência de 15,5%). Presença de 
ectoparasitas (OR 6,5; 95% IC 1,1-37,4), animais com sinais clínicos 
(OR 9,5; 95% IC 1,2-76,6) e casos prévios de LVA canina na residência 
(OR 17,9; 95% IC 2,2-147,1) foram associados ao desfecho. Não foi 
detectada Lutzomyia longipalpis. Nossos resultados indicam situação 
de transmissão contínua na área. 
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