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A B S T R A C T

The best preventive strategy for canine leishmaniasis is, to date, unknown. In the last few years, new preventive
measures have become available in Europe, including vaccination against leishmaniasis and the use of dom-
peridone. The objective of the present study was to evaluate the efficacy and safety of the different preventive
measures available against leishmaniasis in client-owned dogs.
A database search of medical records was carried out in 52 private veterinary practices located in endemic

areas of canine leishmaniasis in Spain, Italy and Portugal. Healthy seronegative dogs were included in the study.
Serology was repeated at least 6 months later, and was used to retrospectively classify dogs into healthy, infected
or sick.
A total of 1647 dogs were included in the study. The use of preventive measures in this population was

widespread. The single most utilized measure was repellents alone in 45.7% of dogs, followed by the combi-
nation of repellents and vaccination in 23.0%, repellents and domperidone in 11.3%, vaccination alone in 4.2%,
vaccination and domperidone in 2.7%, domperidone alone in 2.3%, and the combination of the three measures
in 0.2% of dogs. No preventive measure was applied in 10.7% dogs.
The incidence of clinical leishmaniasis in the group with no preventive treatment applied was 12.5%. In the

groups where prevention was applied, the reported incidence was the following: 10.1% for the vaccination only
group, 4.5% for repellents only group, 4.0% for repellents+ vaccination group, and 0.5% for repellents+
domperidone group. No dogs in the groups of domperidone, vaccination+ domperidone, and combination of
the three measures developed clinical leishmaniasis. All preventive measures resulted in a significantly lower
incidence of leishmaniasis compared to not applying any measure, except for vaccination alone. The majority of
preventive strategies used, with exception of vaccination alone, decreased the incidence of leishmaniasis sig-
nificantly.
Adverse events, mild and self-limiting in most of the cases, were reported in 5.2% of dogs and were sig-

nificantly more common in dogs following vaccination.
In conclusion, this is the first large-scale field study investigating the efficacy and safety of the preventive

measures used routinely against leishmaniasis in client-owned dogs. Most preventive strategies used, with ex-
ception of vaccination alone, had some benefit over not applying any preventive. In this field study, the use of
repellents showed a good degree of protection in dogs living in endemic areas of canine leishmaniasis. Although
lower numbers of dogs are included, the use of domperidone appeared to provide additional protection. The role
of vaccination and its combination with other preventive strategies needs further study.
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a b s t r a c t

The innate immune response acting immediately after initial infection with Leishmania
parasites is known to play a relevant role in prevention against clinical progression of the
disease. Domperidone is a dopamine D2 receptor antagonist that has shown to enhance the
innate cell-mediated immune response.

The aim of this study was to assess the preventive efficacy of a domperidone-based treat-
ment programme against clinical canine leishmaniasis (CanL) in a high prevalence area.
The study was performed with 90 healthy, seronegative dogs of different sex, age, weight
and breed from a single veterinary clinic located in Valencia (Spain). Dogs were randomly
allocated into two groups. Dogs in one group (domperidone-treated group; n = 44) were
administered an oral suspension of domperidone at 0.5 mg/kg bw/day during 30 consecu-
tive days, every 4 months. Dogs in the other group (negative control group; n = 46) were left
untreated. A 21-month follow-up period was implemented covering two seasonal phases
of the sand fly vector. During this period all animals underwent periodic clinical exam-
inations and blood samplings for anti-Leishmania serological testing. Dogs seropositive
for Leishmania (IFAT antibody titre ≥ 1:80) plus at least one clinical sign consistent with
CanL (indicative of active infection and incipient disease progression) were categorized as
a ‘prevention failure’. These dogs were withdrawn from the study after confirming the infec-
tion by direct observation of the parasite in smears of lymph nodes and/or bone marrow
aspirates.

The cumulative percentage of ‘prevention failure’ after 12 months was significantly lower
in the domperidone-treated group than in the negative control group (7% versus 35%,
p = 0.003). Differences between groups persisted after 21 months (11% versus 48%, p < 0.001).
The prevention rate provided by domperidone was 80% during the first 12 months and 77%
throughout the complete 21-month follow-up period, with odds ratios of 7.3 (p = 0.001) and
7.15 (p < 0.001), respectively, this indicating that the risk for domperidone-treated dogs to
develop the clinical disease is quite 7 times lower than for dogs left untreated.
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Abstract

The aim of this study was to evaluate the effects of domperidone, a dopamine D2 receptor antagonist, in dogs naturally infected by
Leishmania infantum. Ninety-eight dogs were treated with single-agent domperidone at 1 mg/kg twice a day orally for 1 month. Clin-
ical, serological, biochemical and immunological examinations were conducted for the following 12 months. Domperidone was effec-
tive in controlling and reducing clinical signs and antibody titre. Significant decreases in reciprocal serum antibodies were seen in
74.3% of the dogs with mild clinical signs and 40% of the dogs became seronegative. In dogs with several clinical signs and high anti-
body titres, clinical improvement occurred in 86% of animals and the reciprocal serum antibody titres decreased in 38% of these dogs.
A significant increase was noted in the immune cellular status, as measured by the leishmanin skin test and a lymphocyte proliferation
assay.
� 2007 Elsevier Ltd. All rights reserved.

Keywords: Leishmaniasis; Immunomodulation; Domperidone

Introduction

Canine leishmaniasis is widespread in the Mediterra-
nean basin. It is transmitted by the sandfly Phlebotomus

perniciosus, and is a zoonosis considered by the WHO as
an emergent disease; indeed, every year some 500,000
new cases arise in areas in which health services are poorly
developed (WHO, 1990). The clinical signs of leishmaniasis
in naturally infected dogs are variable, ranging from
asymptomatic dogs with only mild lymphadenopathy or
skin lesions, to dogs with ulceration, bleeding complica-
tions, anemia, cachexia, and renal failure (Valladares
et al., 1997).

Although there are many protocols using several drugs
such as aminosidine, amphotericin B, meglumine antimoni-
ate and allopurinol (Baneth and Shaw, 2002; Noli and

Auxilia, 2005), the most frequently used treatment regime,
supported by much clinical evidence, is long-term adminis-
tration of allopurinol after an initial course of meglumine
antimoniate. One suggested protocol consists of an initial
treatment with both drugs for a minimum of 3 weeks fol-
lowed by long-term allopurinol treatment (Noli and Aux-
ilia, 2005).

Virtually no treatment will completely eliminate para-
sites from the infected animal, and even if temporary clin-
ical remission is achieved a relapse is to be expected weeks
to years after drug withdrawal (Baneth and Shaw, 2002;
Ciaramella and Corona, 2003b). However, currently avail-
able treatment options are limited (Pennisi et al., 2005).
The susceptibility of the leishmania parasite to antimonials
(Gramiccia et al., 1992), amphotericin B (Mbongo et al.,
1998) and aminosidine (Fong et al., 1994) decrease progres-
sively (Pennisi et al., 2005). The limitations of antimonial
therapy in dogs (induction of parasite resistance, lack of
parasitological cure, toxicity and expense) demand more
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Abstract 

Background: Immunotherapeutic drugs, such as domperidone, have been shown to be promising treatments 
against canine leishmaniosis (CanL), but limited data are available. The aim of this pilot study (therapeutic, prospec-
tive and non-controlled) was to evaluate the effect of domperidone on serum antibody titers of Leishmania infantum, 
globulins, gamma globulins, acute-phase proteins (e.g. C-reactive protein [CRP]), big endothelin-1 (big ET-1), serum 
creatinine (SC) and proteinuria in dogs with leishmaniosis affected by chronic kidney disease (CKD).

Methods: Dogs were recruited if “exposed” to or “infected” with L. infantum and affected by CKD (IRIS stage 1 [pro-
teinuric] or IRIS stage 2–3a [SC < 3.5 mg/dl; proteinuric or non-proteinuric]). After inclusion, an oral suspension of 
domperidone was administered, and the dogs were followed up for 180 days, with checks  at 30, 60, 90 and 180 days 
after initial treatment.

Results: Of the 14 recruited dogs, nine showed a statistically significant reduction in SC (χ2 = 9.1, df = 3, P = 0.028), 
but not in the urine protein/creatinine ratio (χ2 = 6.43, df = 3, P = 0.092). All dogs showed a significant reduction in 
antibody titers for L. infantum (χ2 = 9.56, df = 2, P = 0.008), globulins (χ2 = 11.08, df = 3, P = 0.011) and gamma globu-
lins (χ2 = 12.38, df = 3, P = 0.006) during the study period.  There was also a statistically significant reduction in CRP 
(χ2 = 16.7,df = 3, P = 0.001), but not in big ET-1 (χ2 = 2.04, df = 3, P = 0.563).

Conclusions: This study provides preliminary results on the ability of domperidone to improve SC and reduce anti-L. 
infantum antibody titers, globulins, gamma globulins and CRP in dogs with leishmaniosis and CKD.
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Canine leishmaniosis (CanL) is a major global sand fly-
borne disease caused by Leishmania infantum, affecting 
at least 2.5 million dogs in southwestern Europe [1–3]. 
Although the high levels of seroprevalence by L. infan-
tum in hyperendemic foci (e.g. 28.2% in southern Italy 

[4]), clinical disease affects only a limited proportion of 
infected dogs [5]. �e different outcomes of leishmanio-
sis in canine populations, ranging from infection without 
clinicopathological changes to potentially fatal disease, 
depend mainly on the individual immune response of the 
affected dog. Indeed, in dogs susceptible to leishmanio-
sis, disease progression is due to both a marked humoral 
immune response and an impaired cellular immune 
response against the protozoa [2, 6].
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