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were owners dog (36.76% owned by the kennel); 
58.96% of the dogs examined were males, of mixed 
breed (70.58%); 58.65% of the dogs in the sample 
were aged less than or equal to 5 years, while 71.97% 
of the dogs lived with one or more dogs and 89.71% 
underwent regular repellent tools (collars, spot‑on 
and spray formulations). The results of the evaluation 
of typical clinical signs of CanL were expressed in 
percentages (%) and are shown in Table III. Clinically, 
30/136 (25.73%) of the animals showed at least one 
typical clinical sign of CanL: 6.62% of dogs showed 
weight loss, 11.85% cutaneous signs, 3.73% ocular 
signs while 16.18% of examined dogs had enlarged 
lymph nodes 30.88% of the dogs examined (42/136) 
were positive at IFAT with titers ranging from 1:160 
to 1:5,120 and 51 of 136 exhibiting an antibody 
titer from 1:40 to 1:80. Table IV showed the results 
obtained in the logistic regression after applying the 
stepwise backward variable selection method. The 
results obtained from the analysis showed that the 
age and the enlarged lymph nodes were positively 
associated with serum‑positivity to IFAT, ie dogs over 
5 years of age had a probability of being positive 
with L.  infantum 3 times higher compared to older 
dogs less than or equal to 5 years; while dogs with 
enlarged lymph nodes were 4 times more likely to 
be seropositive to L.  infantum than dogs with no 
enlarged lymph nodes. 

Real time PCR assay (qPCR) was carried out from 
136 blood and 102 lymph node samples, providing 

DNA kit (Omega biotech VWR, Norcross, GA, USA) 
following the manufacturer’s instructions. The 
real‑time polymerase chain reaction (RT‑PCR) 
was carried out in a LightCycler® 96 (Roche Life 
Science) using 1  ×  TaqMan Universal Master Mix 
(Applied Biosystems, Monza, Italy) and performed as 
previously described (Vitale et al. 2004).

Statistical analysis
A descriptive analysis of the data was performed 
according to 11 variables (Table I), to evaluate 
possible associations with the presence of L. infantum 
in dogs; the collected data were stored in a database. 
The backward selection method was applied to 
determine a significant variable concerning clinical, 
cutaneous, ocular, demographic and seroprevalence 
manifestations at some arbitrary level is selected 
as a candidate for the multivariate analysis. We 
base this on the p‑value cut‑off point of 0.10. In the 
iterative process of variable selection, covariates are 
removed from the model if they are non‑significant. 
Significance is evaluated at the 0.10 alpha level. 
The significant variables will enter in the logistic 
regression model regression analysis using the STATA 
9.2 software (StataCorp LP, College Station, Texas).

Results
Characteristics of the dog study population in 
Pantelleria island were summarized in Table II: 63.24% 

Table III. Clinical signs in absolute frequencies and percentage values 
observed in dog.

Absolute frequency %

Clinical signs

Yes 30 25.73

No 106 74.27

Weight loss

Yes 9 6.62

No 127 93.38

Cutaneous signs

Yes 16 11.85

No 119 88.05

Enlarged lymph nodes

Yes 22 16.18

No 114 83.82

Ocular signs

Yes 5 3.73

No 126 96.27

Cohabitation with other dogs

Yes 95 71.97

No 37 28.03

Table IV. Coefficient and OR for logistic regression on IFAT and age, 
enlarged lymph nodes.

Variables Coefficient P-value OR
95% CI for OR

Lower Upper
Age 0.981 0.017 2.67 1.192 5.961

Enlarged lymph 
nodes 1.357 0.017 3.89 1.277 11.825

CI = Confidence interval;    OR = Odds ratio.

Table V. Detection and accurate parasite quantification of the qPCR in 
lymph nodes aspirates.

Lymph node 
aspirates qPCR

Negative 
IFAT titre 
(< 1:40)

Threshold IFAT 
titre

(1:40 and 1:80)

Positive 
IFAT titre 
(≥ 1:160)

Total

Negative 27 24 22 73
1-10

Leishmania/ml 0 2 4 6

10-100
Leishmania/ml 0 3 2 5

100-1,000
Leishmania/ml 1 4 2 7

> 1,000
Leishmania/ml 0 2 9 11

102




