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Abstract

Background

Angiostrongylus vasoruis a cardiopulmonary canine nematode, potentially fatal to its

In the last decade, there has been an increasing numbetochionous cases in are

previously considered non-endemic. However, information about the parasti&irrenc
and distribution among Central and Eastern (Southeastern) Europeariesoargr scarcs
This paper reports the first recorded case of autochthdhoussorumnfection in a hunting

dog from Serbia.




Findings

In March 2013, a female hunting dog was presented to a veterinary icli Novi Sad
Serbia, for examination of a chronic skin problem. The dog had no histoegmfatory or
cardiovascular diseases. Faecal and urine samples weretetblend examined for the
presence of parasite ova/cysts. A modified Baermann test de@&darvae per gram of
faeces. Based on their overall body length (mean 381.7 4uf%.8ange from 342.5 to 4043
um; n = 12) and characteristic tail morphology, they were idedtde the first-stage larvae
of A. vasorum

Conclusions

The spread ofA. vasorumto the southeast of Europe is further confirmed after finding
autochthonous infected dog from Serbia. Therefore, veterinary profdssioiserbia shoulgd
considerA. vasorumn differential diagnosis of dogs.
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Background

Angiostrongylus vasorurfthe French heartworm) is a metastrongylid nematode that resides
in the right chamber of the heart and pulmonary arteries of danuegjs Canis familiarig,

wild canids (primarily red fox\(ulpes vulped and occasionally other animals [1]. The life
cycle is indirect and definitive hosts are infected after stige of infective larvae (L3)
located in tissues of terrestrial and aquatic snails and @higamediate hosts) or frogs (both
intermediate and paratenic hosts, as confirmed experimerf@llyh dogs, the infection can

be asymptomatic or accompanied with variable clinical symptoms. Moshonly, the signs

are cardiorespiratory in nature, followed by coagulopathies and nguallsigns. These
symptoms may occur either singly or in combination, potentiallgitgato sudden death of

the host [3].

The parasite was first discovered by Serres in 1853 [4] flenright side of the heart and
pulmonary artery of a 2 year old pointer dog in Toulouse, Southamc&r Since therA.
vasorum has been reported in Europe, Africa, North and South America.uhopg,
traditionally endemic foci are located in western countries ife lgrance, Denmark, southern
Britain, Ireland), but due to recent emergencé . ofasorumautochthonous cases have been
recorded in various parts of the continent. Still, information abaupé#rasite’s occurrence
and distribution among central and eastern (Southeastern) European sasrscerce [5,6].

In this regionA. vasorumhas been recorded in dogs and/or foxes in Croatia [7], Greece [8],
Hungary [9,10], Poland [6] and Slovakia [5].

This paper reports the first recorded case of autochthoouasoruminfection in a dog
from Serbia.



Methods

Case presentation

In March 2013, a seven year old intact female Posavac hound wastpteto a veterinary
clinic in Novi Sad, for examination of a chronic skin problem. The dogiraied from
Sremska Kamenica (45°13"N, 19°5021"E), Vojvodina province (Northern Serbia), had
never left the country, but was taken for wild boar hunting inside tninme. The owner
reported regular annual vaccination and prophylactic anthelmintigniees at three month
intervals using a combination of praziquantel, pyrantel embonate badté (Drontal Plus
tablets, Bayer). Parasitological examination had not been performed.

According to the owner, the dog had no history of respiratory atiaascular diseases.
Physical examination revealed normal temperature, mild lydetapathy and pruritic skin
lesions located on all four extremities, muzzle, ventral neck and avdoRrior to
examination, the dog had been treated with subcutaneous (SC) ivarimeetiveterinarian
who had suspected sarcoptic mange, but the manufacturer, dosathe drequency of the
treatment were not ascertainable. Skin scrapings were negativeef presence of canine
ectoparasites; cytological examination of skin lesions was né@rped. Fresh samples of
faeces and urine were collected for parasitological examination.

Parasitological examination

Samples were examined by centrifugal faecal flotation gfne sugar solution, specific
gravity 1.27) and urine sedimentation [11], for the presence of parasite ova/cysts

A faecal sample was analysed by a modified Baermann tgstLHrvae found in suspension
were morphologically consistent withA. vasorum For detailed morphologic and
morphometric analysis, twelve larvae, killed with Lugol's iodineyevexamined, imaged
and measured using a Leica DMLS light microscope (Leica ddystems, Wetzlar,
Germany) at x 400 magnification. The first-stage larvaé.ofasorumwere identified by

their length and tail morphology according to available keys [11,12].

Case follow up

The owner was advised to treat the dog with fenbendazole (50 mg/kgww=oaglyt for 14
days [13]). Unfortunately, no control of the recommended therapy oraddidiagnostic
procedures (such as radiography) was performed, due to the disinterest of the owner

Results and discussion

No parasite eggs/cysts were recovered after faecal éintatid urine sedimentation. Detailed
analysis of the larvae enabled clear visualisation of tailphwogy; the tip, with
characteristic dorsal and ventral indentation, could be readily (fégure 1). The larvae
were alive and motile when transferred to slides; the dead lamaecoiled, C shaped or S
shaped. Most of the observed larvae had a cephalic button at theraaberi Mean body
length was jim = SD) 381.7 + 15.9; range: 342.5 to 4048 (n = 12). Based on the overall
length of the larvae and tail morphology, they were identified adirdtestage larvae oA.
vasorum with a larval load of 8.8 larvae per gram of faeces.



Figure 1 Morphology of the first stage larva of Angiostrongylus vasorum. First stage
larvae were isolated using a modified Baermann technique and killed with Liggtiis.
Note tip of the tail with dorsal indentation (outlined white arrowhead) and vemtiexhtation
(black arrowhead), as diagnostic morphological characteristics, andicdpittdn (cb)
located at anterior end.

To our knowledge, the current report is the first reported case ofhluboousA. vasorum

infection in a dog from Serbia. This finding, together with othernteports of the parasite
in dogs and foxes from European countries east of Germany andpltayges important

evidence that the parasite’s range is expanding further to the southeast.

According to available data, Serbia is abundant with terrestnidlaquatic gastropods [14-
16], and the climate in Vojvodina [17] offers suitable conditions for thaivival. Among
the gastropod species present, we have found at least ten proveneithdy natural or
experimental hosts &. vasorum

It is assumed that the dog acquiredvasorunvia infected gastropods from its surrounding
home environment, or during hunting. A source of L1 for the resident mglysglation
could be the red fox, as a natural host and an important reservois pathisiteA. vasorum

is still not confirmed in foxes in Serbia, but it is present iigmaouring countries [7,9]. This
could have resulted in introduction of the parasite to Serbia, sintfe@tion and increased
movement of this carnivore is evident across Europe [18].

Based on anamnesis, the dog from our study did not show any sympitated to
angiostrongylosis, although a display of discrete clinical signgdchave passed unnoticed
by the owner. It is not unusual for dogs to be subclinically inflecs shown in previous
reports [e.g. 5, 10]. The duration of infection of this dog is unknown, athdbe
asymptomatic course may indicate an early stage of infectionlfiS]important to find and
treat subclinically infected dogs, since sudden death, mostly aagulopathies [3], may
occur in untreated chronic infections.

A number of different techniques are available for diagnosfs gasorunisee e.g. 1]. In the
current study, L1 of. vasorunwere detected using the Baermann test, which is widely used
as a simple, cost-effective and relatively rapid diagnostitbodef3,5]. Another important
advantage of this test is the ability to rule out other lungworimse scharacteristic tail
morphology and length of the larvaeAfvasorumare diagnostic features [12]. On the other
hand, the method has several limitations including inability to diagimésetion during the
prepatent period, the requirement for well-trained personnel [5]mamd importantly, false
negative results due to intermittent shedding of L1, despite the peeskdnical symptoms
[19]. Examination of faecal samples over three consecutive dagsdér to increase the
sensitivity of Baermann technique is recommended [3].

The combination of praziquantel, pyrantel embonate and febantel is inapgdprtreatA.
vasorum as illustrated by the finding of L1 in the faeces of diogs Ireland [20] and in the
dog from our study, which had been treated with this drug combinationtabeivegs are
available for effective treatment &. vasorum,such as fenbendazole, milbemycin oxime
(administered orally) and imidacloprid/moxidectin (topical) [21-28khould be noted that
despite successful treatment, larval excretion may continue for over theke [24].



Besides its importance in control of therapy success, Baermanmretion is still valuable
for routine screening of. vasoruminfection, for the reasons given above. Alternatively,
serological tests (for antigen and antibody detection) [25,26] andnin-tést kits [27] are
now available for early and correct diagnosis. This enables &adiment of dogs, which
leads to a better outcome and prognosis.

Conclusions

This study presented the first case of autochthoAowssoruminfection in a dog in Serbia,
confirming the spread of this parasite to this part of South-teagarope. Therefore,
veterinary professionals in Serbia should be aware of the presénites parasite and
considerA. vasorunduring differential diagnosis of dogs.
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