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Abstract 

Background: Canine leishmaniosis (CanL) can be appropriately managed following international recommenda-
tions. However, few studies have assessed the preferred protocols in real-life veterinary practice and whether these 
are in line with the guidelines. This survey aimed to investigate the current trends in the clinical management of CanL 
among veterinary practitioners in Portugal, taking into consideration different scenarios of infection/disease and the 
awareness of and application by veterinary practitioners of the current guidelines.

Methods: A questionnaire-based survey was conducted online using an electronic platform. The following top-
ics were surveyed: (i) general characteristics of the responding veterinarian; (ii) the preferred protocols used for the 
diagnosis, treatment and prevention of CanL, considering different theoretical scenarios of infection/disease; and (iii) 
the responding veterinarian’s current knowledge and application of the existing guidelines on CanL. After internal 
validation, the survey was distributed online, for 2 months, via Portuguese social network veterinary groups. Data 
were collected for descriptive analysis.

Results: Eighty-six replies were obtained. Analysis of the results showed that the preferred diagnostic techniques 
varied widely according to the theoretical scenario of infection/disease. In general daily practice, serology testing 
(enzyme-linked immunosorbent assay [ELISA]) was the most used tool (67.4%). The preferred matrices used for PCR 
test were lymph nodes (62.3%) and/or bone marrow (59.0%). Regarding treatment, for subclinical infection/stage I 
CanL, 51.2% of the respondents did not prescribe any medical treatment, but 98.8% proceeded with both monitor-
ing and preventive measures. Among those who prescribed a treatment (n = 42), most chose domperidone (47.6%). 
For the treament of stages IIa, IIb and III CanL, allopurinol/meglumine antimoniate (MA) was chosen by 69.8, 73.3 
and 51.2% of respondents, respectively, followed by allopurinol/miltefosine (20.9, 19.8 and 38.4%, respectively). In 
contrast, dogs with stage IV CanL were mostly treated with allopurinol/miltefosine (48.8%) rather than with allopu-
rinol/MA (23.3%). The use of repellents was the preferred preventive strategy (98.8%). About 93.0% of responders 
were aware of the existence of guidelines, and most of these veterinarians consulted the guidelines of the LeishVet 
group and the Canine Leishmaniosis Working Group; however, 31.3% reported that they did not follow any specific 
recommendations.
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Background
Canine leishmaniosis (CanL) is an endemic disease 
in many countries throughout the world [1–3]. It is 
mainly caused by Leishmania infantum [4] and infected 
dogs may either control the infection and remain clini-
cally healthy or develop variable clinical signs and/or be 
found to have abnormal laboratory test results [5].

The diagnosis of CanL is based on exposure history, 
clinical signs, immunodiagnostic techniques and/or 
parasite isolation [3, 6, 7]. The diagnostic tools for iden-
tifying L. infantum infection include direct techniques, 
such as parasitological (e.g. cytological and histologi-
cal examination) and molecular (e.g. real-time PCR) 
assays, and indirect techniques, such as serum antibody 
detection methods (e.g. immunofluorescence anti-
body test [IFAT], enzyme-linked immunosorbent assay 
[ELISA] and/or immunochromatography tests [ICT]) 
[3, 6, 7].

Based on the clinical signs of the disease, laboratory 
test abnormalities and serology titres, the LeishVet 
group suggested a staging system which classifies the 
disease into four stages of evolution [6, 8]: mild (stage 
I), moderate (stage II, including substages A and B), 
severe (stage III) and very severe (stage IV) disease.

In terms of treatment, infected but clinically healthy 
dogs do not need immediate treatment against the par-
asite [9], but they should be monitored to assess poten-
tial seroconversion and the progression of infection 
towards disease [6, 10]. In contrast, sick animals should 
be treated in line with recommended antileishmanial 
protocols [6, 11]. The most recommended treatments 
consist of a combination of allopurinol and meglumine 
antimoniate (MA), or of allopurinol and miltefosine 
[3, 8, 11]. The administration of domperidone as part 
of the preventive protocols applied to healthy dogs and 
as immunotherapeutic drug in mild disease has been 
recently recommended as well [8, 12, 13].

Preventive measures should be applied to any 
infected dog to reduce the spread of infection [10]. The 
use of insecticides with a repellent effect is highly rec-
ommended [10, 14]. Healthy seronegative dogs may 
also be vaccinated to stimulate their immune response 
and prevent disease development upon infection [8, 10, 
15, 16]. Domperidone, an immune modulator, has been 

studied [12, 13] and recommended as part of the pre-
ventive approach [8, 10].

Current trends in the diagnosis and treatment of CanL 
among veterinarians have been widely assessed in Spain 
[17–25]. However, few studies have been conducted in 
Portugal [19, 23, 26], and it is not known whether Por-
tuguese veterinary practitioners follow the international 
recommendations or if these protocols vary according to 
the different stages of disease severity.

This study aimed to assess Portuguese veterinar-
ians’ medical approach to CanL in terms of diagnosis, 
antileishmanial treatment and prevention protocols, 
taking into account various different theoretical sce-
narios/stages of CanL. A secondary aim was to ascertain 
whether the current guidelines are known to and fol-
lowed by those practitioners.

Methods
Survey development and distribution
A questionnaire was developed using an online platform 
(Google Forms®). Several topics were assessed, including: 
(i) general characteristics of the veterinarian (5 items); 
(ii) the preferred protocols used for diagnosis (19 items), 
treatment (11 items) and prevention (2 items) of CanL, 
considering different theoretical scenarios of infection 
and disease, as well as the preferred tools for a general 
daily routine diagnosis; and (ii) current knowledge and 
application of the existing guidelines for the treatment of 
CanL (8 items) (Additional file 1: Table S1). The theoreti-
cal scenarios were designed to represent dogs infected 
with L. infantum, showing different manifestations 
consistent with subclinical infection, as well as clinical 
leishmaniosis in stages II (IIA and IIB) III and IV of the 
LeishVet clinical classification system.

The scenario representing a subclinical infection con-
sisted of the case of a healthy 5-year-old male dog living 
in a CanL endemic area that was brought for consultation 
to the veterinarian for vaccination and which was found 
to be positive for anti-Leishmania antibodies (in 1:80 
dilution) in a screening test. Physical examination, com-
plete blood count (CBC) and biochemical profile testing 
revealed no abnormalities.

The scenario of a stage IIa infection consisted of the 
case of an 8-year-old spayed female dog which, 6 months 

Conclusions: Of the veterinarians responding to the survey, most reported following international guidelines for 
the clinical management of CanL. While allopurinol/MA was the preferred therapeutic protocol for the treatment of 
stages II/III CanL, allopurinol/miltefosine was the first choice for the treatment of stage IV CanL, possibly due to the 
unpredictable effect of MA on renal function. This study contributes to a better understanding of the trends in practi-
cal approaches to the treatment of CanL in Portugal.

Keywords: Antileishmanial drugs, Canine leishmaniosis, Prevention, Questionnaire-based survey
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prior to the consultation, had travelled to a CanL 
endemic region without any protection being provided 
against Leishmania spp. infection/disease. During the 
consultation the dog presented with lethargy and weight 
loss, and physical examination revealed periorbital alo-
pecia, footpad exfoliative dermatitis and generalised 
lymphadenomegaly. In addition, mild non-regenerative 
anaemia, as well as hyperproteinaemia with hypoalbu-
minemia, hyperglobulinemia and polyclonal gammopa-
thy were detected; however, renal parameters, such as 
serum creatinine urinalysis and urinary protein/creati-
nine ratio (UPC), were normal.

The scenario for the stage IIb CanL case was repre-
sented by a 6-year-old male dog living in a CanL endemic 
area, which presented with epistaxis, mild non-regen-
erative anaemia, hyperglobulinemia without hypoalbu-
minemia, serum creatinine level of 1.4 mg/dL and UPC 
of 0.5 (inactive sediment). High positive serological titres 
of anti-Leishmania antibodies were detected (1:640 
dilution). This dog also had normal creatinine values 
(< 1.4 mg/dL) and an UPC of 0.5.

The scenario for the stage III case consisted of a 7-year-
old male dog living in a CanL endemic area which was 
brought to the veterinarian due to lethargy, anorexia, 
weight loss, polyuria, polydipsia and auricular lesions. 
Physical examination revealed pale mucosae, generalised 
lymphadenomegaly, mucocutaneous ulcerative lesions, 
ear crusts, as well as ocular lesions compatible with 
blepharitis and uveitis. Complete blood count (CBC) 
showed moderate nonregenerative anaemia, and the 
biochemical profile and serum protein electrophoresis 
revealed azotemia (creatinine 1.9 mg/dl), hyperproteinae-
mia, hypoalbuminemia and hyperglobulinemia with 
polyclonal gammopathy. Furthermore, urinalysis showed 
proteinuria (UPC 1.2) and inappropriately concentrated 
urine (urinary specific gravity 1018), and high serologi-
cal anti-Leishmania antibody titres were detected (1:320 
dilution). Finally, ultrasound detected signs of spleno-
megaly. The systolic blood pressure was normal.

Finally, stage IV was represented by a 12-year-old male 
dog living in a CanL endemic area which presented with 
several clinical signs, such as lethargy, anorexia, weight 
loss, skin wounds, polyuria, polydipsia, pale mucosae, 
facial and plantar exfoliative dermatitis, onychogrypho-
sis, nasal hyperkeratosis and ulceration and corneal 
opacification. Laboratory testing revealed this patient to 
also have moderate non-regenerative anaemia, as well 
as hyperproteinaemia, hypoalbuminemia and hyper-
globulinemia with polyclonal gammopathy. Addition-
ally, severe azotaemia (creatinine 3.5) and proteinuria 
(UPC 6.2) were detected, and IFAT serology resulted in 
a positive result for anti-Leishmania antibody titres at 
1:640 dilution.

A sixth clinical case focused on the preventive 
approach to apply to a healthy 3-year-old male dog 
moving from a non-endemic to an endemic zone whose 
owners wanted disease screening and treatment with 
an adequate prophylaxis against leishmaniosis.

The diagnostic approach was surveyed, bearing in 
mind not only the different theoretical clinical cases 
but also, through other questions, factors relating to 
general daily practice, regardless of any specific clinical 
manifestation.

All scenarios described dogs that were living in, moving 
to or coming from an endemic area which had not been 
given any preventive measure for CanL, such as vaccina-
tion, insecticides/repellents or immunomodulators. The 
descriptions of the secenarios/cases aimed at highly sug-
gesting a possible infection by L. infantum, with or with-
out clinical signs, and thus guide the clinician towards 
the management of CanL. The descriptions of all clinical 
cases included information on the different serological 
titres of anti-Leishmania antibodies.

The preferred diagnostic tools for each stage and the 
need to perform additional testing for etiological diag-
nosis were surveyed. As the aim was to assess CanL 
management, it was assumed that the canine patients 
described in these theoretical scenarios were negative 
for other vector-borne disease pathogens, such as Ana-
plasma spp., Babesia spp., Bartonella spp., Borrelia spp., 
Dirofilaria spp., Erlichia spp., Haemobartonella spp., 
Hepatozoon spp., Rickettsia spp. and Trypanosoma spp. 
The order of presentation of the clinical cases was ran-
domised, with the stage III case presented first, followed 
by the subclinical infection case, the stages IIa, IIb and IV 
cases, respectively, and finally the clinical case describing 
a healthy dog moving to an endemic area.

For internal validation, the questionnaire was evaluated 
by an epidemiologist and primarily distributed exclu-
sively through the mailing list of ‘Masked for Review’ for 
4 weeks. In second phase, it was also diffused via Portu-
guese social network veterinary groups and kept online 
for another 4 weeks.

The questionnaire was anonymous and the respond-
ents were informed about its use for research purposes.

Data processing and statistical analysis
All data were collected using Google Forms® and down-
loaded in a database (Microsoft Excel 2016®; Microsoft 
Corp., Redmond, WA, USA) for descriptive statistical 
analysis. Since no major abnormalities were detected 
during the internal validation process, the question-
naire content used in both first and second phases was 
the same and answers from ‘Masked for Review’ were 
included in the global descriptive statistical analysis.
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Results
A total of 86 replies were obtained from clinicians work-
ing in 15 of the 20 geographical districts/island autono-
mous regions from northern to southern Portugal 
(Fig.  1). Replies were not obtained from veterinarians 
working in the continental districts of Castelo Branco, 
Guarda, Portalegre and the island autonomous regions of 
Azores and Madeira.

Diagnostic approach considering different theoretical 
scenarios
Taking into account the clinical signs, clinicopathologi-
cal findings and serological titres mentioned for every 
clinical scenario, the willingness of veterinarians to use 
further diagnostic methods was surveyed. Of the 86 
veterinary practitioners who responded, 64.0% (55/86) 
reported that they would require further diagnostic tests 
when faced with the scenario of subclinical infection; this 
proportion was 37.2% (32/86) for stage IIa, 25.6% (22/86) 
for stage IIb, 20.9% (18/86) for stage III and 26.7% (23/86) 
for stage IV (Fig. 2).

First‑choice diagnostic tools according to different 
theoretical scenarios
Among the respondents, 64.0% (55/86) reported that 
they would proceed with further tests to confirm infec-
tion in an infected but clinically healthy dog, of whom 
47.3% (26/55) chose the PCR test on bone marrow (BM) 
or lymph nodes (LN), followed by the PCR test on blood 
(21.8%; 12/55), with about 14.5% (8/55) also mentioning 
serum protein electrophoresis. Cytology on BM, cytology 
on LN and other non-etiological tests were mentioned as 
well, in minor proportions (Table 1).

For the stage IIa CanL scenario, 37.2% (32/86) of 
responding veterinarians assumed that they would 

Fig. 1 Geographical distribution of the surveyed clinicians

Fig. 2 Percentage of responding veterinarians ( n = 86) deciding to perform/not perform additional complementary diagnostic tests according to 
the different scenarios of canine leishmaniosis
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perform more diagnostic tests to confirm diagnosis in 
addition to serology testing, of whom 43.8% (14/32) 
chose LN cytology and 28.1% (9/32) preferred PCR 
testing on BM or LN. Among the remaining tests 
reported, cytological examination of BM and PCR test-
ing of blood and other non-etiological tests were men-
tioned by a few respondents. For the CanL stage IIb 
scenario, 22.7% (5/22) or respondents reported they 
would perform PCR testing on blood to confirm diag-
nosis, and over one half (54.5%; 12/22) reported elect-
ing other non-etiologic complementary exams, with 
each technique being mentioned by few respondents 
(up to 13.6%, 3/22) (Table 1).

For the stage III CanL scenario, in addition to perform-
ing the clinical, laboratory and serology testing, 20.9% 
(18/86) of the respondents reported that they would 
carry out more tests to confirm CanL, of whom 61.1% 
(11/18) elected for LN cytology. Cytology examination 
of BM, PCR testing of BM/LN and other tests were cho-
sen by 5.6% (1/18) to 11.1% (2/18) of respondents each 
(Table 1).

For the CanL case described in the stage IV CanL sce-
nario, 26.7% (23/86) of responding veterinarians reported 
they would carry out additional examinations to con-
firm CanL, among whom 60.9% (14/23) would ask for an 
abdominal ultrasonography. Other diagnostic tests were 

Table 1 Diagnostic tools used according to the different theoretical scenarios of suspected canine leishmaniosis

CanL Canine leishmaniosis

LN lymph node(s)

BM bone marrow

PCR polymerase chain reaction

SBP systolic blood pressure
a Some respondents choosing “Other” diagnostic tests detailed more than one diagnostic tool. Therefore, the sum of those alternative techniques is often higher than 
the total
b Tests which were detailed in the description of that clinical case in the questionnaire

Diagnostic tools Subclinical 
infection 
(n = 55)

Sstage IIa CanL (n = 32) Stage IIb CanL (n = 22) Stage III CanL (n = 18) Stage IV CanL (n = 23)

Technique n (%)

Lymph node (LN) cytology 2 (3.6%) 14 (43.8%) 1 (4.5%) 11 (61.1%) 3 (13.0%)

Bone marrow (BM) cytology 3 (5.5%) 2 (6.3%) 2 (9.1%) 2 (11.1%) 2 (8.7%)

PCR test on BM/LN 26 (47.3%) 9 (28.1%) 5 (22.7%) 2 (11.1%) 2 (8.7%)

PCR test on blood 12 (21.8%) 2 (6.3%) 2 (9.1%) 0 (0.0%) 1 (4.3%)

“Other” diagnostic tests (one or more 
options):

12 (21.8%)a 5 (15.6%)a 12 (54.5%)a 3 (16.7%)a 15 (65.2%)a

 Serum protein electrophoresis 8 (14.5%) 2 (9.1%)b 1 (5.6%)b

 Repeat serology testing in 
2–3 months

3 (5.5%)

 LN cytology (combined with other 
examinations)

1 (1.8%) 1 (4.3%)

 PCR testing on both blood and 
BM/LN

1 (1.8%)

 Exclusion of other skin parasitic 
infections

2 (6.3%)

 Exclusion of dirofilariosis 1 (4.6%)a

 Measurement of systolic blood 
pressure

1 (3.1%) 1 (4.6%) 2 (8.7%)

 Exploring the nasal cavity (rhinos-
copy)

2 (9.1%)

 Coagulation tests 2 (9.1%)

 Thoracic radiography 1 (4.6%) 1 (5.6%) 2 (8.7%)

 Abdominal ultrasound 1 (3.1%) 3 (13.6%) 1 (5.6%)2 14(60.9%)

 Urinalysis 1 (5.6%)2

 Urine culture 1 (5.6%) 2 (8.7%)

 Complete blood count and/or 
biochemical parameters

2 (6.3%)b 1 (4.6%)b 1 (4.3%)b
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evoked by 4.3% (1/23) to 13.0% (3/23) of respondents 
each (Table 1).

Diagnostic tools and PCR matrix used on a routine basis
Bearing in mind the preferred diagnostic techniques used 
on a general daily practice (i.e. regardless of any specific 
clinical scenario), ELISA was selected by 67.4% (58/86) 
of the respondents, followed by ICT tests (40.7%; 35/86), 
PCR tests (39.4%; 30/86), cytology (23.3%; 20/86), IFAT 
(22.1%; 19/86) and, in minor proportions, immunohisto-
chemistry (4.7%; 4/86) and histopathology (2.3%; 2/86) 
(Fig. 3).

Regarding the preferred matrix for the PCR test, 29.1% 
(25/86) of the responding veterinarians reported not 
using the PCR test on a routine basis. Of the 61 veteri-
narians who did perform PCR testing, the preference for 
LN matrix was evoked by 62.3% (38/61), followed by BM 
samples (59.0%; 36/61), blood (41.0%; 25/61) and skin 
(21.3%; 13/61) (Fig.  4). Conjunctival swabs (9.8%; 6/61), 

spleen aspirates (8.2%; 5/61), buffy coat (1.6%; 1/61), 
urine (1.6%; 1/61), or “any tissues containing lesions 
compatible with CanL” (1.6%; 1/61) were also selected 
as the test matrix by smaller percentages of respondents 
(Fig. 4).

Antileishmanial treatment and euthanasia considering 
the different theoretical scenarios
For the subclinically infected dog, 51.2% (44/86) of 
the respondents would not apply any treatment; of the 
remaining respondents (48.8%; 42/86), 47.6% (20/42) 
elected for domperidone as a first-choice protocol, fol-
lowed by monotherapy with allopurinol (23.8%; 10/42). 
Moreover, 28.6% (12/42) assumed performing asso-
ciations of allopurinol with domperidone (19.0%; 8/42), 
miltefosine (7.1%; 3/42) or MA (2.4%; 1/42) (Table 2).

For dogs with stage IIa CanL, 69.8% (60/86) of respond-
ents preferred allopurinol/MA and 20.9% (18/86) pri-
oritised allopurinol/miltefosine. For dogs with stage IIb 
CanL, 73.3% (63/86) prescribed allopurinol/MA and 
19.8% (17/86) used allopurinol/miltefosine. Protocols 
such as single therapy with allopurinol, MA or miltefos-
ine, among others, were chosen by 9.3% (8/86) and 7.0% 

Fig. 3 Diagnostic methods routinely used for detection of 
Leishmania infantum infection. ELISA Enzyme-linked immunosorbent 
assay, ICT immunochromatography, IFAT immunofluorescence 
antibody test. n = 86

Fig. 4 Choice of samples for PCR testing used by the 61 veterinarians who reported routinely using PCR testing for CanL. BM Bone marrow, LN 
lymph node(s), CanL canine leishmaniosis

Table 2 First-choice treatment protocols for a dog suspected of 
subclinical CanL infection

MA Meglumine antimoniate

Treatment protocol n (%)

Allopurinol 10/42 (23.8)

Allopurinol + MA 1/42 (2.4)

Allopurinol + miltefosine 3/42 (7.1)

Allopurinol + domperidone 8/42 (19.0)

Domperidone 20/42 (47.6)
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(6/86) of respondents for the treatment of stage IIa and 
IIb disease, respectively (Fig. 5).

In face of a scenario compatible with stage III CanL, 
51.2% (44/86) assumed prescribing allopurinol/MA while 
38.4% (33/86) preferred allopurinol/miltefosine. The 
remaining 10.5% (9/86) opted for other non-conventional 
protocols (Fig. 5).

For the theoretical scenario of a stage IV CanL infec-
tion, 72.1% of the respondents (62/86) preferred the com-
binations of allopurinol with MA, or allopurinol with 
miltefosine. More specifically, the allopurinol/miltefosine 
combination was more often selected (48.8%; 42/86) than 
the allopurinol/MA combination (23.3%; 20/86). Other 
protocols were evoked by 22.1% of respondents (19/86) 
(Fig.  5). This case scenario also had 5.8% (5/86) of the 
respondents opting for euthanasia, rather that applying 
any treatment.

Prevention and control
From the 86 responding veterinarians, 98.8% admit-
ted applying appropriate preventive measures and 
monitoring (including repeating serology testing within 
3–6  months). The remaining 1.2% reported only moni-
toring patients.

For the case of the healthy dog moving to a CanL 
endemic area, the single use of insecticides/repellents 
was the choice of 5.8% (5/86), with the combination of 
insecticides/repellents with domperidone, vaccination or 
both reported by 16.3% (14/86), 54.7% (47/86) and 22.1% 
(19/86), respectively. The administration of vaccination 

as an exclusive treatment was chosen by 1.2% (1/86) 
(Table 3).

Awareness of guidelines on CanL
Among the 86 respondents, 93.0% (80) alleged to be 
aware of the existence of guidelines for the management 
of CanL, among whom 48.8% (39/80) alleged that they 
followed the LeishVet guidelines in their clinical prac-
tice and 15.0% (12/80) consulted those from the Canine 
Leishmaniosis Working Group (CLWG). The European 
Scientific Counsel Companion Animal Parasites (ESC-
CAP) and World Health Organisation (WHO) recom-
mendations were evoked by 3.8% (3/80) and 1.3% (1/80) 
of the respondents, respectively. Although the remaining 
respondents (1.3%, (25/80) reported being aware of the 
existence of these guidelines, they stated that they did 
not apply any specific recommendations (Table 4).

Those who followed the LeishVet guidelines were asked 
to stage each of the clinical cases according with those 

Fig. 5 First-choice treatment protocols (or euthanasia) for dogs suspected having different stages of clinical CanL. MA Meglumine antimoniate

Table 3 Preventive protocols applied to a healthy dog moving 
to an endemic area

Preventive protocol n (%)

Insecticides/repellents 5/86 (5.8)

Insecticides/repellents + domperidone 14/86 (16.3)

Insecticides/repellents + vaccination 47/86 (54.7)

Insecticides/repellents + domperidone + vaccination 19/86 (22.1)

Vaccination 1/86 (1.2)
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recommendations. The scenario representing a subclini-
cal infection was classified as LeishVet stage I disease by 
92.3% (36/39); those corresponding to stages IIa and IIb 
were considered as stage II by 84.6% (33/39) and 56.4% 
(22/39), respectively; and the scenarios representing 
stages III and IV were classified accordingly by 79.5% 
(31/39) and 92.3% (36/39), respectively.

Discussion
The aim of this study was to scrutinise the main trends 
regarding the clinical approach to CanL, including diag-
nostic, antileishmanial treatment and prevention meth-
ods among general veterinary practitioners in Portugal, 
considering different scenarios of CanL. Overall, the 
results of our study showed that the need to perform 
further diagnostic tests generally decreased with the 
increasing severity of the clinicopathological findings.

The most widely used test to diagnose CanL in the gen-
eral daily practice routine was the ELISA, followed by 
ICT rapid tests. These results are in contrast with those 
from previous surveys conducted in Portugal and other 
European countries, which found that IFAT or ICT is 
generally preferred to ELISA [19, 25, 26]. Even though 
IFAT has usually been accepted as the gold standard test 
[7, 27], ELISA has been found to have higher diagnos-
tic performance than the other two tests [28], perhaps 
explaining its increasing use. Furthermore, IFAT requires 
a more subjective, operator-dependent interpretation 
than ELISA, and ICT tests provide only single qualitative 
data and reduced sensitivities, which have discouraged 
their use [6, 7, 29].

The use of PCR testing and cytological examination 
has apparently increased, compared with a previous sur-
vey conducted in Portugal that reported approximately 
5–6% of veterinarians routinely using PCR and 2–10% 
using cytological tests [26]. Preference for immunohis-
tochemistry and histopathology in our study was rare, 
similar to that reported in the earlier study [26]. Never-
theless, these techniques can help improve the diagnosis 
of CanL through providing detailed data and are widely 

used in research settings [7]. Our results may also reflect 
some lack of familiarity with such techniques. To our 
knowledge, this study is the first to report surveying the 
most used biological samples for Leishmania spp. DNA 
detection using PCR in Portuguese clinical practice. The 
preferred biological samples were LN and BM, which are 
widely considered to be among the most sensitive sam-
ples for testing [7, 8]. However, the frequent selection of 
blood samples may be explained by the fact that testing 
blood is an easier, less invasive and frequent procedure 
and that clinicians can use such samples to conduct fur-
ther tests. The use of blood samples can also reflect some 
lack of awareness regarding scientific research updates 
and international recommendations that report blood as 
a less sensitive sample [7, 8].

With respect to the theoretical scenarios of CanL cases, 
over one half of the respondents would not treat a dog 
with subclinical infection, which is in line with the gen-
eral recommendations which state that the monitoring of 
such dogs should be sufficient and that treatment could 
disrupt their immunological balance against infection 
[8, 9]. Among those who prescribed a medical treatment 
in this case, the majority used domperidone. There are 
several studies that have documented the use of dom-
peridone not only as a preventive measure but also for 
the treatment of mild disease [8, 10, 30]. Therefore, the 
two preferred strategies (i.e. not treating or treating with 
domperidone) are in line with the LeishVet group guide-
lines [8]. The combined therapy of allopurinol/MA was 
the preferred protocol for the scenarios of stage II and 
III CanL, followed by the combination of allopurinol/
miltefosine. Although both treatments have shown good 
effectiveness and safety [31–33], the allopurinol/MA 
association presented better results in a long-term study, 
associated with a faster recovery of clinical signs and 
improved laboratory findings, as well as fewer clinical 
relapses [31]. Nevertheless, both treatments are in line 
with the literature recommendations [8, 34] and interna-
tional tendencies reported by some surveys [21, 23, 25]. 
The treatment protocols reported for the clinical scenario 
of stage IV CanL disease displayed a different trend from 
those for the remaining CanL stages, with the combined 
treatment of allopurinol/miltefosine being prioritised 
to that of allopurinol/MA. One explanation of these 
results may be that the use of MA has been associated to 
nephrotoxicity, as opposed to the use of miltefosine that 
has not [35]. However, it is debatable whether it is the 
treatment or the immune complex deposition that causes 
renal damage [31, 32]. Taking into account the severity of 
stage IV CanL disease, an individual approach is recom-
mended [8, 34, 36]. In the present study, this stage was 
the only one for which euthanasia was considered as an 
option. Given that the main differences between the stage 

Table 4 Guidelines accessed by the veterinarians for the 
management of CanL

CLWG Canine Leishmaniosis Working Group, ESCCAP European Scientific Counsel 
Companion Animal Parasites, WHO World Health Organisation

Guidelines n (%)

CLWG 12/80 (15.0%)

ESCCAP 3/80 (3.8%)

LeishVet 39/80 (48.8%)

WHO 1/80 (1.3%)

No guidelines applied 25/80 (31.3%)
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III and IV CanL clinical scenarios were the renal values 
and serological titres, these results may emphasise the 
importance of renal disease in the establishment of a 
prognosis and the decision to euthanise [37, 38].

When considering the stages II to IV CanL scenarios, a 
small percentage of respondents mentioned other treat-
ments which are not recommended due to the lack of 
compelling scientific evidence of their efficacy and/or 
safety [34]. Some have even shown discouraging results, 
such as the potential nephrotoxicity of a single therapy 
with MA [35], the lower efficacy of monotherapies com-
pared with combined protocols [31] or the development 
of drug resistance to allopurinol [39]. Although these 
non-scientific-supported protocols were only reported a 
minor percentage of respondents, the fact that they were 
mentioned reflects a lack of awareness and information 
of current treatment recommendations.

In terms of prevention and control strategies, nearly 
all respondents acted according to the international 
recommendations, employing both monitoring and 
preventive measures when presented with an infected 
but clinically healthy patient [6]. The use of insecti-
cides/repellents in association with vaccination was 
the preferred protocol, followed by the combination of 
insecticides/repellents, vaccination and domperidone 
and, in third place, combined treatment with insecti-
cides/repellents and domperidone. The administration 
of insecticide/repellent formulations, especially as spot-
ons or impregnated collars, has been widely recognised 
as the most efficient and recommended method to 
prevent infection by Leishmania spp. [6, 10, 40]. How-
ever, to maximise prevention, a multimodal approach 
involving vaccination in association with insecticides/
repellents is recommended in seronegative dogs [10]. 
Nevertheless, vaccination raises some controversy as 
certain vaccines may interfere with serological screen-
ing [15, 29], and no data are as yet available on the sero-
logical status such dogs. Domperidone was the least 
preferred option, but it was still the choice of over one 
third of respondents. This proportion is lower than 
that reported in Spain (45–50%) [21, 24], but higher 
than that found in France where only 1.6% of the prac-
titioners prescribed domperidone [24]. Information on 
domperidone use in Portugal is scarce. To our knowl-
edge, the only study conducted to date on domperidone 
usage in Portugal reported that less than 15% of Portu-
guese clinicians prescribe domperidone as a prophylac-
tic measure [23]. Thus, the results from our study show 
an apparent increase in its prescribing. Domperidone 
has been the most recent compound showing promis-
ing results in stimulating the immune response and 
preventing the development of disease in infected dogs 

[12, 13, 41], but compelling research on its efficacy and 
safety is still lacking [42].

Regarding the awareness of responding veterinarians 
on international guidelines, our results show that by far 
the majority is aware of their existence, especially those 
guidelines from the LeishVet group [6, 8] and the CLWG 
[7, 11, 40]. However, the fact that almost one third of 
respondents admitted knowing of their existence but 
denied applying any guidelines should raise some con-
cern, since these practitioners may be missing the most 
recent developments reported in these guidelines.

The present study has a number of limitations. The 
number of replies (n = 86) was relatively small relative to 
the number of veterinarians in the entire country. How-
ever, neither the proportion of small-animal clinicians 
consulting the network group in which the questionnaire 
was launched nor how many of these are actively work-
ing is none. Nevertheless, this number is in line with the 
response to similar surveys previously conducted in Por-
tugal [23, 26]. Shorter, simpler questionnaires spread not 
only through social media but directly via email to vari-
ous clinics might result in a higher coverage and allow 
calculation of the percentage of replies. Nevertheless, 
the complexity and the length of the questionnaire might 
have prevented some people to whom it was not directed, 
such as non-veterinarians or veterinarians not working in 
clinical practice, from responding.

In an international perspective, a larger study would be 
helpful not only to determine whether the current prac-
tical approach is similar among countries where CanL 
is endemic, but also for future comparative research. 
Only by studying the current practical trends of general 
veterinary practitioners can the scientific community 
establish the correct bridge between clinical research and 
daily practice, identifying potential flaws and sensitising 
the small-animal veterinary community for a better evi-
dence-based medicine approach.

Conclusions
In conclusion, the present study highlights the current 
trends in and practical approaches to theoretical sce-
narios of CanL in Portugal. Overall, most general practi-
tioners who answered this survey follow the international 
guidelines recommendations and the state of the art for 
the clinical management of CanL.
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