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Introduction

Leishmaniosis is a disease caused by different 
species of a protozoan parasite of the genus Leish-
mania (1). This genus includes approximately 30 
species of which 20 are pathogenic to humans 
(2) and at least 10 to dogs (3). In dogs, the most 
common and broadly studied is the infection with 
the species Leishmania infantum (2), which is also 
transmissible to humans (4). The transmission is 
due to infective bites of sandflies (dipterans phle-

Original Scientific Article

CANINE LEISHMANIOSIS (leIshMaNIa INFaNTuM) IN 
SLOVENIA: A QUESTIONNAIRE-BASED SURVEY

Tina Kotnik1*, Katja Ahačič1, Ana Rostaher2, Patrick Bourdeau3

1Clinic for Surgery and Small Animal Medicine, Veterinary Faculty, University of Ljubljana, Gerbičeva 60, 1000 Ljubljana, Slovenia; 2Clinique 
Vétérinaire Advetia, 5 rue Dubrunfaut, 75012 Paris; 3Ecole Veterinaire de Nantes, Bp40706, Nantes Cedex 03 44307, France

*Corresponding author, E-mail: tina.kotnik@vf.uni-lj.si

Summary: Leishmaniosis is a disease caused by different species of a protozoan parasite of the genus Leishmania but the 
most common and broadly studied in dogs is the infection with the species Leishmania infantum, which is also transmissible to 
humans. The primary objective of this study was to obtain an epidemiological estimate on canine leishmaniosis in Slovenia dur-
ing the period from 2005 to 2010. Questionnaires were sent to 105 slovenian veterinary practices, 49 responded and amongst 
them, 42 (85,7 %) didn't diagnose a case of leishmaniosis in a dog in the past five years. Slovenian veterinarians observed, that 
the canine leishmaniosis case numbers were descending or at least stagnating during the estimated period. All dogs, diag-
nosed to have leishmaniosis, were imported from endemic regions, mostly from Spain and France and occasionally from Por-
tugal, Italy, Croatia and Africa. Constantly to frequently skin lesions, such as alopecia, exfoliative dermatitis, ulcers, nodules, 
pyoderma, lesions on the bridge of the nose (depigmentation, ulcers) and lesions on footpads (excessive nail growth, hyperk-
eratosis, ulcers) were observed. Eye and eyelid lesions like periocular alopecia, nodules at the edge of the eyelid, conjunctivitis 
and uveitis and beside these, non-dermatological signs such as apathy, elevated body temperature, anaemia, weight loss and 
diarrhea were frequently observed. One third of Slovenian veterinary practices had euthanized their cases in spite of the treat-
ment and they have decided for euthanasia most often because of chronic renal failure (CRF) and zoonotic potential. Results of 
this survey showed that at least until 2010, Slovenia cannot be considered as an enzootic area. However an increase of travelling 
Slovenian dogs to the other Mediterranean countries may result in an increase of the probability of the diagnosis on imported 
cases. Utilization of diagnostic tests such as IFAT and PCR on a broad population of healthy and diseased dogs, together with 
vector analysis is proposed for the future studies.

Key words: leishmaniosis; dogs; Leishmania infantum; zoonosis; sand fly

botiminae). For each species of Leishmania only a 
limited number of species of these insects are able 
to ensure the development of the parasite and the 
transmission. Dogs are considered as the main 
reservoir of this infection for humans (5). Infection 
with this species commonly produces the most se-
vere form of the disease in dogs as well as in peo-
ple, so called visceral form, which is often fatal, 
especially if left untreated (6, 7). Visceral form of 
human leishmaniosis caused by L. infantum has 
been continuously present in Spain, Greece, Italy, 
Portugal and south of France with about 300 - 
400 new human cases annually reported in the 
southern regions of Europe (4,8). Climate changes 
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in the last decade could have enabled the forma-
tion of new endemic regions throughout Europe 
that are located north of the existing ones (9,10). 

The lesions may concern virtually every tissue 
but most common clinical signs in dogs include 
skin lesions (11), swollen lymph nodes (12) and 
lesions in the eyes (13), and the most common 
cause of death is kidney failure (14). The diversity 
of clinical signs has been recently reviewed (15).

A diagnosis is made by parasitological, sero-
logical and molecular tests (16). Cytological ex-
amination of damaged and altered tissue and the 
extraction of pathogen’s DNA from these tissues 
with polymerase chain reaction (PCR) are two of 
the most reliable among the methods detecting 
the parasite (17). Quantitative serology combined 
to a complete clinical and biochemical panel is the 
most relevant technique for an accurate prognosis 
and the choice of the best therapeutic approach 
(5).

Current treatment protocols in veterinary med-
icine include meglumine antimoniate or miltefo-
sine, combined to allopurinol (7). These drugs can 
be used to improve or control the clinical condition 
of the dog, but do not eliminate infection (18).

Prevention of disease transmission is based 
mostly on the reduction of risk of exposure to in-
sect bites (areas, period of the year, period of the 
day) but mainly on the use of repellents and in-
secticides with demonstrated preventive efficacy 
(pyrethroids) (19); however a lot of funding and 
research has recently been put into developing a 
vaccine (20). A vaccine is now available in some 
European countries. 

The primary objective of this study was to ob-
tain an epidemiological estimate on canine leish-
maniosis in Slovenia during the period from 2005 
to 2010. Slovenia is small EU country located be-
low the Alps but sharing the coast of the Adriatic 
Sea with Italy and Croatia. Since both neighbour-
ing countries belong to the endemic area (9, 21) 
there is the reasonable concern about Slovenia. 
We hypothesized that Slovenia haven’t belong to 
endemic region. Climate at Slovenian coast has 
traditionally been sub Mediterranean, while ma-
jority of the state has been sharing continental 
and alpine climate. Although the temperatures as-
sociated to these climates do not seem favourable, 
an extension of potential vectors has been already 
observed in Italy both in the northeast and in the 
north through alpine valleys toward close to Swit-
zerland (9). We hypothesized that veterinarians in 

Slovenia have already had diagnosed leishmanio-
sis in dogs, imported from endemic areas.

Material and methods

Questionnaires

Veterinary practices in Slovenia with at least 
partial practice in small animal medicine (n = 105) 
were included into the study. Each of them re-
ceived one questionnaire designed to be filled by 
one practice. Confidentiality of collected data was 
provided. The study lasted from beginning of May 
2010 until the end of October 2010. The data were 
collected on dogs only, using a questionnaire, 
which had already been used in other European 
countries doing the same epidemiologic research 
(France, Portugal, Greece, Spain, Italy) under the 
guidance of one of the authors (P.B). Question-
naire was translated to Slovene language and 
adapted with slight modifications and consisted 
of 8 sections: 

1. general data on veterinary practice 
2. importance of leishmaniosis for the practice
3. clinical signs 
4. diagnosis
5. treatment
6. follow up
7. prognosis
8. prophylaxis 
9. public health

Even the vets, who had never diagnosed a sin-
gle case, were able (and were asked) to give an-
swers to sections, numbered 1, 8 and 9. This way, 
we were able to collect more data.

The course of the events

Questionnaires were sent to the practices by 
post at the beginning of May 2010. An invitation 
letter and prepaid envelope were added to the 
questionnaire. The address on the envelope was 
of Veterinary faculty of Ljubljana where returned 
questionnaires were collected. Confidentiality of 
collected data was provided. By the end of June 
2010 a phone survey was combined to increase 
the number of answers. We found out that many 
vets didn't understand they were welcome to par-
ticipate to the study even if never diagnosed a case 
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resulting in a loss of questionnaires at this point. 
By the request they were sent again via mail or E-
mail. Returned questionnaires had been analyzed 
each time and responses of the practices had been 
evaluated. 

In September 2010 a third call and sending of 
the questionnaires to the practices was made and 
at the end of October 2010 questioning was closed 
by receipt of 49 questionnaires. 

Results

Questionnaires were sent to 105 veterinary 
practices in Slovenia with 49 (46,7 %) responders. 
Amongst the latter, 42 (85,7 %) didn't diagnose 
a case of leishmaniosis in a dog in the past five 
years. 

In seven Slovenian veterinary practices veteri-
narians diagnosed at least one CanL case in the 
period between 2005 and 2010 and estimated that 
the number of cases was staying the same (50 %) 
or getting lower (50 %). All responders shared the 
opinion of not being practicing in an enzootic area 
(not having diagnosed autochtonous cases) since 
they diagnosed leishmaniosis only in dogs which 
have been imported mostly from Spain and France 
or occasionally from Portugal, Italy, Croatia and 
Africa.

The clinical signs observed are indicated in ta-
ble 1. 

Slovenian veterinarians most frequently sus-
pected leishmaniosis according to the results of 
blood tests as CBC and biochemistry profile. Less 
of the practices have used urinalysis. One prac-

Table 1: Symptoms of dogs with leishmaniosis, diagnosed in Slovenia in the period between 2005 and 2010 
(number indicates the number of clinical practices) 

Frequency of observation / symptom Never Seldom Periodically Frequently Very 
frequently Constantly

Apathy, lethargy 1 3 1 2

Fever 1 1 2 1 1

Anemia 1 1 2 1

Weight Loss 1 3 2 2

Alopecia 3 2

Exfoliative dermatitis with large scales 1 2 3 1

Exfoliative dermatitis with small scales 2 2

Skin ulcers 1 1 1 1

Pyoderma 3 2

Skin depigmentation 2 4

Skin nodules 2 2 1 1

Onychogryphosis 3 1

Nasal  depigmentation, ulceration 1 3 1

Footpads depigmentation, ulceration 3 1 1

Ocular lesions 1 1 2 1

epistaxis 2 1 1

Diarrhea 3 1 2 1

Limphadenopathy 1 1 3

Renal failure 2 2 1

Polyarthritis 4

Osteomyelitis 1 3

Comments to table 1: Every number in the table represents answer of one veterinary practice. Concurrently to leishmaniosis, 
anaplasmosis has been diagnosed by one veterinary practice in two Leishmania-infected (CanL) dogs.
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tice has frequently used protein electrophoresis. 
Antinuclear antibody test has been periodically 
used by one practice while Coombs test has never 
been used amongst nonspecific tests.

Slovenian veterinarians have used enzyme-
linked immunosorbent assay (ELISA) for Leish-
mania antibody titer determination most often to 
confirm the diagnosis. Two practices have used 
rapid tests (SNAP® Leishmania Test; IDEXX Labo-
ratories) and PCR and one has used histopathol-
ogy, immunofluorescent-antibody test (IFAT) or 
lymph node biopsy to confirm the diagnosis. Ma-
jority of the practices have never used fine needle 
biopsy of the skin, lymph nodes, bone marrow or 
spleen to provide materials for citology. Slovenian 
veterinary practices have sent materials for spe-
cific tests to the next specialized laboratories: In-
stitute for microbiology and parasitology of Veteri-
nary faculty of Ljubljana (50 %), Human national 
laboratory (10 %) and private laboratories like 
Laboklin (Austria) and Invitro (Austria). 

Therapy

A list of drugs was proposed in the question-
naire and their use indicated in the table 2 

Majority of the practices have used allopuri-
nol as a single agent to treat canine leishmanio-
sis. Glucantime has periodically been used only 
by one practice and miltefosine was not utilized 
(this molecule was not available on the veterinary 
market before 2007 and was launched only in 
some European countries not including Slovenia). 

Several other medicaments, like quinolones and 
azoles have been used by certain practices on reg-
ular basis. Occasionally pain at application site 
has been observed with antimoniate treatment 
and the appearance of crystals in the urine has 
been noticed with allopurinol treatment. Reported 
side effects haven’t led to drug discontinuation. 

Half of the practices that have treated CanL 
stopped their treatment on the basis of clinical im-
provement and a quarter of practices on the basis 
of protein analysis. For the rest, criteria stood un-
known. In most of the cases treatment was rein-
stituted due to clinical relapse and in some cases 
on the basis of equal or higher antibody titer at 
the control exam. Rarely, veterinarians decided to 
start the treatment again on the basis of skin and 
lymph node cytology. Control exams were usually 
performed yearly. Half of the practices lost their 
patients for follow up and survival time of Leishma-
nia-infected dogs was estimated to be 2-5 years. 

Half of the practices periodically suggested eu-
thanasia, the rest rarely or never. Nevertheless, 
1/3 of Leishmania-infected dogs were euthanized 
anyway.

Prevention

Answers to the prophylactic section were given 
by 49 out of 105 veterinary practices. Most of them 
(92,3 %) have advised the use of insecticides and 
repellents to prevent spread of leishmaniosis. Be-
side the use of insecticides and repellents, we can 
see that Slovenian veterinarians have most fre-

Never Periodically Frequently Constantly

Glucantime (antimoniate) 1

Pentostam  (antimonat)

Pentamidin

Amphotericin B

Miltefosin

Allopurinol 3

Ketoconazol 1

Metronidazol 1

Enrofloxacin 1 2

Marbofloxacin 1

Table 2: Drugs that have been used by Slovenian veterinary practices in the treatment of dogs with leishmaniosis 
in the period from 2005 to 2010 (Every number in the table represents answer of one veterinary practice).
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REASON FOR EUTHANASIA
Frequency

Never Periodically Frequently Constantly

Children in house 1 1 2

Elderly people in the house 1 1

People who are receiving immunosuppressive therapy 1 1

HIV positive people 1

Other dogs in the house 1

Live in an endemic area 1

Medical expenses 2 1

The owner refuses treatment 1 1 1

Kidney failure 1 1 1 2

Eye lesions 1

Other causes (specify): -zoonotic risk 1

Table 3: Reasons why Slovenian veterinarians decided for euthanasia of dogs with leishmaniosis (period 2005 to 
2010)

quently suggested staying in the house during the 
night and the use of nets on the windows (Table 4). 
Seventy-two percent of the practices have advised 
the use of insecticides and repellents when the 
dog travelled to an enzootic area even if the owner 
did not show interest for prevention. Almost half 
of the practices (48,5 %) instructed the use of per-
methrin and imidaclopride spot-on combination 

Comments to table 3: Every number in the table represents answer of one veterinary practice.

(Advantix®, Bayer), one third instructed the use 
of deltametrin collars (Scalibor®, Intervet), and the 
rest proposed permethrin spot-on (Ex Spot®, In-
tervet) utilization. One third of the owners (31,3 
%) wanted to get instructions on the preventive 
measures when they were about to move to the 
endemic area and less of them (22,9 %) if they had 
already been living in the endemic area. 

Table 4: Preventive measures suggested from Slovenian veterinarians (period 2005 to 2010) (each number repre-
sents answer of one veterinary practice)

The patient should stay 
in the house at night

Window nets
Use of repellent 
insecticides 

Use of insect traps 
(example: electric trap)

Avoiding contact 
with sick dogs

9 9 12 4 5

NEVER SELDOM PERIODICALLY FREQUENTLY CONSTANTLY

4 11 1 2 6

Table 5: Owner awareness on the zoonotic potential of leishmaniosis on the basis of the general information (period 
2005 to 2010) (each number represents answer of one veterinary practice)

NEVER SELDOM PERIODICALLY FREQUENTLY CONSTANTLY

3 5 4 1 13

Table 6: Counsel frequency on zoonotic potential for the owners of dogs with leishmaniosis performed by veterinar-
ians (period 2005 to 2010) (each number represents answer of one veterinary practice)
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Zoonotic risk

Information on zoonotic risk are given in the 
tables 5 and 6

Majority of dog owners (62,5%) were rarely or 
never aware about the consequences for their 
health (Table 5). In contrast, 50 % of Slovenian 
veterinarians stated to constantly inform the own-
ers of Leishmania-infected dogs on consequenc-
es for human health, while 46,2 % of them have 
given information periodically, seldom or never. 
None of veterinarians encountered a zoonotic case 
of canine leishmaniosis.

We can see that the majority of dog owners 
were rarely informed about the consequences for 
their health on the basis of information given by 
media during the concerned period.

Discussion

Due to the global climate changes and en-
hanced travel of dogs, borders of endemic areas 
with leishmaniosis in Europe have recently spread 
towards the north (8, 10). Higher environmental 
temperatures allow survival of sand flies belonging 
to the genus Phlebotomus, which are vectors for L. 
infantum. Likewise as the rest of the Europe also 
Slovenia has been able to observe changes of en-
vironmental temperature. Long-term (1961–1990) 
average summer temperature at Slovenian coast 
was 21°C. For the last 15 years regular drops be-
low this average level have not been observed any 
more. That shows the average temperature since 
1996 went higher. These data make serious con-
cern about possibility of leishmaniosis spreading. 
Moreover Slovenia is located between two other 
Mediterranean countries (Italy and Croatia) where 
expansion of canine leishmaniosis is a concern. 

The global data are based on the experience 
of 46,7 % of veterinary practices in the country, 
which makes a very high percentage. However the 
conclusions can be limited by the relatively low 
number of veterinary clinics in Slovenia that ex-
perienced the diagnosis of the disease.

Amongst the responders, 85,7 % haven't diag-
nosed a case of leishmaniosis in a dog during the 
period between 2005 and 2010. All responders 
shared opinion of not being practicing in enzootic 
area since they had never seen an autochthonous 
case. Half of veterinarians believed that number 
of CanL cases was even getting lower during that 

period and 50% other believed that prevalence 
had remained unchanged. Results of this study 
can be compared to another, done in an enzootic 
area of southeastern Spain (surface 28000 km2 
and 5,5 million inhabitants while surface of Slov-
enia is 20273 km² with 2 million inhabitants). In 
this Spanish survey the percentage of responders 
was comparable to our survey (47 % and 46,7 %, 
respectively). Percentages of confirmed Spanish 
cases ranged from 13 % to 25 % of all dogs exam-
ined in veterinary practices during the one-year 
period, with only 2 % of veterinarians reporting no 
confirmed cases. Ninety one percent of Spanish 
responders believed that confirmed CanL cases 
had become infected within their working area 
and 58 % of veterinarians believed that local prev-
alence of leishmaniosis had increased over the 
preceding ten years and 25% believed that preva-
lence had remained unchanged (22). In contrast, 
Slovenian veterinarians observed, that the canine 
leishmaniosis case numbers are descending or at 
least stagnating.

It is important for veterinarians to recognize 
clinical symptoms of leishmaniosis. Most com-
mon are skin lesions that are reported in up to 60 
% of cases (11, 23). Slovenian veterinarians have 
constantly to frequently observed skin lesions in 
CanL, such as alopecia, exfoliative dermatitis, ul-
cers, nodules, pyoderma, lesions on the bridge of 
the nose (depigmentation, ulcers) and lesions on 
footpads (excessive nail growth, hyperkeratosis, 
ulcers). They have frequently observed eye and 
eyelid lesions like periocular alopecia, nodules at 
the edge of the eyelid, conjunctivitis and uveitis. 
Beside this, non-dermatological signs such as ap-
athy, elevated body temperature, anaemia, weight 
loss and diarrhea were frequently observed (Table 
1). Apathy and weight loss are usually mentioned 
as consequences of anemia due to lower erythro-
poiesis associated to the chronic course of leish-
maniosis itself or chronic renal failure with low-
ered erythropoietin production (23). Chronic renal 
failure is the most common complication of leish-
maniosis and also the most common reason for 
death in dogs (12). Weight loss can be observed in 
about 25,3 % – 32 % dogs with leishmaniosis (24). 
Slovenian veterinarians have described weight 
loss as a constant, very frequent or frequent clin-
ical sign in dogs with leishmaniosis. They have 
frequently observed signs of chronic renal failure. 
These results are in accordance to the literature 
data since histological changes of renal tissue had 
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been found in 100 % of dogs with leishmaniosis 
(14). One of the most common clinical sign in 
CanL is lymphadenopathy which was reported to 
be present in 65,2 % - 88,7 % of the cases (24). 
From table 1 it can be seen that Slovenian vet-
erinarians have frequently observed lymph nodes 
enlargement in dogs with leishmaniosis. Periodi-
cally bone and joint changes were observed al-
though leishmaniosis has been rarely described 
as a cause of lameness in dogs (23). Epistaxis was 
observed in more than 50 % of Slovenian prac-
tices that have diagnosed a CanL case from 2005 
to 2010. The result is comparable to surveys in 
endemic area where 54 % of veterinarians fre-
quently to very frequently observed epistaxis (22). 
Epistaxis has been described in the literature (5) 
as a rare but quite suggestive symptom that may 
be present in about 4 – 10 % of the cases (11). 

Amongst serologic tests indirect immunofluo-
rescence antibody test (IFAT) is described as the 
recommended golden standard method for the 
diagnosis of clinical cases (25). This method had 
been used only by one veterinary practice in Slov-
enia. ELISA test had been used more frequently 
and that is comparable to results of the study 
done in Spain (22). ELISA and IFAT are highly 
sensitive and specific tests for clinically expressed 
leishmaniosis but are not adapted for confirming 
asymptomatic dogs (26). Dogs that can express 
strong cellular immunity are able to control the 
reproduction of the parasite. Symptoms in these 
dogs consequently will not appear and they will 
express no to low antibody titer (low humoral im-
mune response) (27). Slovenian veterinarians had 
used IDEXX SNAP® Canine Leishmania Antibody 
Test Kit which is simple for use and is reported to 
have a high specificity of 90,0-94,7 % and a high 
sensitivity of 94,7 % (28). Rapid tests are thus use-
ful for diagnosis of sick dogs but do not detect dogs 
with low antibody levels or asymptomatic dogs. 
Moreover positive tests are only the first step, as 
they have to be followed by a quantitative serology 
for precise evaluation of prognosis and therapy.

Cytology of skin and lymph nodes had been pe-
riodically to seldom used by only two Slovenian 
veterinary practices. In dogs with clinical course 
of leishmaniosis low to moderate number of para-
sites can be found (29). Sensitivity of this method 
can be enhanced by selection of the tissue (the 
best is skin, popliteal lymph nodes, bone marrow 
and spleen) (16). Laboratory can enhance the sen-
sitivity of cytological method by expertise or other 

techniques like immunohistochemistry staining 
or immunofluorescence on biopsies, to achieve 
sensitivity from 70 – 100 % (27). 

Polymerase chain reaction (PCR) is the most 
sensitive technique test to detect Leishmania. It 
uses detection of parasite DNA and may be used 
on different samples like conjunctival swabs, skin 
tissue, bone marrow aspirates, lymph node, spleen 
tissue or blood. Sensitivity of this test usually gets 
lower with the order of tissues listed above (30). 
Veterinarians of two Slovenian veterinary prac-
tices (28,6 % of all that had diagnosed CanL dur-
ing the period from 2005 to 2010) have stated to 
use this method frequently to constantly and they 
have sent blood samples for PCR, although other 
tissue then blood would yield to higher sensitivity 
(30). A positive result by PCR means the presence 
of the parasite in the sample but not necessary a 
causative relation with the clinical suspicion and 
a negative PCR means the DNA was not present 
in the sample submitted. For these reasons PCR 
is only a second line diagnostic test after serology 
to detect the disease. Amongst the different tech-
niques the only recommend are quantitative PCR 
on kinetoplast DNA (kDNA) (5).

In table 2 drugs that have been used by Slov-
enian veterinarians in the treatment of dogs with 
leishmaniosis in the period from 2005 to 2010 are 
listed. None of nowadays-available medicaments 
is able to completely eliminate the parasite from 
the body but can improve clinical state of the dog 
(31). Meglumine antimoniate (Glucantime ®) and 
allopurinol are drugs of choice and they should be 
used in combination. Allopurinol is a “leishmanio-
static” drug and when used alone the percentage 
of expected relapses after cessation of the treat-
ment is high (32). The possibility to use Allopuri-
nol alone in the treatment of Canine Leishmanio-
sis is limited to mild forms of the disease (5) which 
were not the majority of the stages of the disease 
diagnosed in Slovenia. Meglumin antimoniate is 
still used rarely in Slovenia because of its high 
price and inconvenient (parenteral) mode of use. 
On the contrary, allopurinol is a cheap drug used 
orally and because of that lots of veterinarians use 
it alone (12). That was the case also in Slovenian 
practices in the period from 2005 to 2010. Only 
one practice had periodically used meglumine an-
timoniate (Glucantime®). Effectiveness and safety 
of Miltefosine was recently reported but couldn’t 
have much influence on the treatment protocols 
in the period from 2005 to 2010 (33).
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One third of Slovenian veterinary practices had 
euthanized their cases in spite of the treatment 
during the period from 2005 to 2010. This per-
centage is not surprising taking into consideration 
that used treatment protocols were not optimal. 
Dog owners have decided for euthanasia most 
often because of chronic renal failure (CRF) and 
sometimes because they have refused the treat-
ment (also because of the cost) and because of the 
presence of children in the household. Veterinar-
ians have most often elected euthanasia because 
of CRF (table 3) and zoonotic potential. Recent 
report showed a lack of evidence that dog cull-
ing could diminish visceral leishmaniosis trans-
mission. It was proposed, that animal culling as a 
control measure of human visceral leishmaniosis 
should be abandoned (34).

Chronic renal failure is in the literature de-
scribed as the most common reason for euthana-
sia (12). In a study performed in France in the 
period 2002-2004 based on the information ob-
tained from 547 veterinary clinics only 20% of 
dogs were finally euthanized (8).

High percentage of Slovenian practices that 
have suggested preventive use of insecticides and 
repellents (92.3 % of responders) in the period 
from 2005 to 2010 shows high awareness of Slov-
enian veterinarians in spite of the fact, that ma-
jority of them have never had a case of leishmani-
osis. The results of this study are comparable to 
the study mentioned, that was done in endemic 
region of Spain, where 92 % of veterinarians sug-
gested use of repellent collars and 74 % suggested 
spot-on preparations (22). The insecticides that 
were suggested by Slovenian veterinarians were 
amongst the most effective (7). Beside chemicals, 
staying in the house during the night was the 
most frequently suggested preventive measure 
by Slovenian veterinarians (18,4 %). Alternative 
measures (that were mostly experimental in the 
research period) were not suggested by Slovenian 
veterinarians opposite to Spanish ones, that have 
suggested these methods in as high as 25 % al-
though 11 % of them doesn't believe in the efficacy 
of preventive measures at all (22). 

In tables 5 and 6 it can be seen that dog owners 
were rarely informed on their health consequenc-
es from different public media. That can be under-
stood since Slovenia is not known as an endemic 
region and media very rarely (if at all) publish any-
thing on leishmaniosis. Opposite to general infor-
mation, a quarter of Slovenian practices (50 % of 

responders) have constantly informed dog owners 
on human health consequences. 

Conclusions

The results of this survey, based on the high 
participation rate of veterinary clinics, show that 
most veterinarians in Slovenia have good back-
ground knowledge on the canine disease and in-
form the dog owners on the risk for exposed dogs 
(prevention) or for human beings. This survey also 
reveals the limits of the diagnostic methods as 
quantitative serology remains rarely used on sus-
pected cases. Moreover treatment procedure re-
mains frequently limited to the use of allopurinol 
for both economic and tolerance reasons resulting 
in a relatively elevated percentage of failure, re-
lapse complications and finally euthanasia.

Most of Slovenian veterinary clinics did not en-
counter canine leishmaniosis in the period from 
2005 to 2010. They all claimed that they do not 
work in an enzootic or endemic area, since that 
they did not come across any indigenous cases of 
this infection. This therefore shows that at least 
until 2010, Slovenia cannot be considered as an 
enzootic area. However an increase of travelling 
dogs to the other Mediterranean countries may 
result in an increase of the probability of the diag-
nosis on imported cases. Moreover in a context of 
very low endemicity the recognition of rare cases 
can be difficult and only serological or PCR based 
studies could precise the actual prevalence of 
the parasite in dogs in Slovenia. We propose for 
further epidemiological research of canine leish-
maniosis in Slovenia, the utilization of diagnostic 
tests such as IFAT and PCR on a broad population 
of healthy and diseased dogs, together with vector 
analysis. 
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LEjšMANIOZA PRI PSIH V SLOVENIjI, KI jO POVZROÈA leIshMaNIa INFaNTuM: ANALIZA PODATKOV, 
PRIDOBLjENIH S POMOÈjO ANKETIRANjA

T. Kotnik, K. Ahačič, A. Rostaher, P. Bourdeau

Povzetek: Lejšmanioza je bolezen, ki je posledica okužbe z različnimi vrstami protozojskega zajedavca iz rodu Leishmania. Od 
vseh je najbolj razširjena in raziskana okužba psov z vrsto L. infantum, ki je nalezljiva tudi za ljudi. Namen naše naloge je bil raziskati 
stanje lejšmanioze v Sloveniji za preteklo obdobje petih let, od leta 2005 do 2010.  Ankete smo poslali 105 klinikam in dobili 49 
odgovorov. Izmed tistih, ki so na anketo odgovorili, jih 42 (85,7 %) v zadnjih petih letih pri psih ni diagnosticiralo lejšmanioze. Večina 
slovenskih veterinarjev meni, da se tendenca novih primerov kot tudi tendenca kontrolnih pregledov psov, obolelih za lejšmaniozo, 
v obdobju petih let v Sloveniji ni poviševala, temveč je ostajala nespremenjena oziroma je celo upadala. Vsi psi z lejšmaniozo, ki so 
jih slovenski veterinarji odkrili v preiskovanem obdobju, so bili z že izraženimi kliničnimi znaki pripeljani iz držav z endemično obliko 
bolezni, večinoma iz Španije in Francije ter občasno iz Portugalske, Italije, Hrvaške in Afrike. Skoraj vedno so slovenski veterinarji 
opažali kožne spremembe, in sicer brezdlačna mesta, eksfoliativni dermatitis, ulkuse na koži, kožne vozliče, gnojno vnetje kože, 
spremembe na nosu (depigmentacija, razjede) ter spremembe na blazinicah (hiperkeratoza, razjede). Pogosto so opažali tudi 
spremembe na očeh in vekah, kot so brezdlačna mesta na vekah, vozlički na robu veke, konjunktivitis in uveitis, pa tudi apatičnost, 
povišano telesno temperaturo, slabokrvnost, hujšanje in drisko. Tretjino psov z lejšmaniozo so kljub zdravljenju usmrtili, največkrat 
zaradi odpovedi ledvic in zoonotskega potenciala. Rezultati naše raziskave so pokazali, da Slovenije ni mogoče prištevati med 
države z endemično obliko bolezni v obdobju do leta 2010. Povečana pogostnost potovanj v mediteranske države pa povečuje 
verjetnost obolevanja. Za prihodnje študije predlagamo uporabo vektorske analize skupaj z diagnostičnimi testi IFAT in PCR na 
večjem številu zdravih in obolelih psov.

Kljuène besede: lejšmanioza; pes; Leishmania infantum; zoonoza; peščena muha


