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Canine angiostrongylosis is considered as an emergent disease in Europe and Canada. A fatal case of
Angiostrongylus vasorum infection is described in a four and a half month old puppy born in Belgium. The dog
was presentedwith marked neurological disorders, body weight loss, a profoundweakness andmild respiratory
signs. The dog was given antibiotics and mucolytic compounds with very little improvement and consequently
was referred to a specialist for additional examinations. As the general condition of the dogwas rapidly declining,
the animal was euthanized shortly after on its owners' request and a necropsy was carried out. Extensive gross
pulmonary lesions were observed and histopathological examination revealed the presence of numerous larvae
withmorphology compatiblewith A. vasorum. Larvaewere also found in the product of a bronchoalveolar lavage
but fecal material was not examined. The presence of A. vasorum circulating serum antigen was demonstrated
through ELISA; additionally an A. vasorum specific PCR was performed on brain material and yielded a positive
result. This case confirms that the clinical diagnosis of canine angiostrongylosis can be very challenging especially
when respiratory signs are absent or very mild such in the present case. This is the first reported case of canine
angiostrongylosis in Belgium.

© 2014 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

Canine angiostrongylosis is a gastropod borne helminthic infection
which was first reported in France in the 1800's. Patent infections
were also observed in red fox, wolf and European badger [1–4]. In
Europe, the red fox is considered as the main reservoir host [5]. In
dog, distinct isolated endemic fociwere reported during the last century
in south-western France, Ireland, Switzerland, Southeast England and
Wales, and Denmark. Canine angiostrongylosis is clearly emerging
both in North America [6] and Europe [7] where it was recently further
recorded in Greece [8], The Netherlands [9], different parts of Germany
[10], Italy [11], Slovakia [12] Poland [13] andHungary [14]. In temperate
Western Europe climatic conditions are highly suitable to the comple-
tion of Angiostrongylus vasorum life cycle and Belgium is part of a vast
area characterized by its high predicted suitability for parasite transmis-
sion [15]. However, canine angiostrongylosis has not been recorded so
far in this country. The present case report describes a fatal case of
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A. vasorum infection in a puppy born in Belgium and without travel
history.

2. Clinical presentation and post mortem findings

A four and a half month old male Border Collie born in Belgium near
the city of Liègewas presented in November 2013 to a local veterinarian
for apathy and poor growth (14 kg; body score 2/5). A clinical examina-
tion revealed a very moderate cough and respiratory noises suggestive
of bronchitis. Body temperature was within normal range. The dog
was given antibiotics (amoxicilline + clavulanic acid) and a mucolytic
compound (carbocysteine). After a slight short-lived improvement the
dog was re-examined for a severe loss of appetite and weakness.
There were no other digestive signs but the dog presented obvious
neurological signs and was referred as an emergency to a specialist.
The general examinationwas judgedwithin normal limits. Itwas slightly
dull but responsive. Cranial nerve examination was normal. The dog
displayed a severe ataxia in the hind limbs with occasional hypermetria.
However, neither wide-based posture nor intention tremor was
observed. A much more subtle ataxia of the thoracic limb, trunk and
head movements was noted. In the hind limbs, placement reflexes
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Fig. 2. Chronic interstitial pneumonia with prominent fibrosis. A granuloma around eggs
and larvae of Angiostrongylus vasorum is associated with pneumocyte proliferation and
lymphocyte/macrophage infiltration.
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were delayed, muscle tone was increased and stretch reflexes were
exaggerated. Putative major lesion localization was spinal cord T2–L3
segments though multifocal or diffuse involvements were still consid-
ered; infectious/inflammatory causes were viewed as most likely.

A blood sample was collected for Toxoplasma gondii and Neospora
caninum antibody search; muscle creatine kinase was also determined
since concurrent muscle and nervous tissue involvement may occur
with protozoan infections in this age class. A sample of cerebrospinal
fluid was collected from the lumbar cistern under medethomidine/
thiopenthal anesthesia.

T. gondii and N. caninum serology yielded negative results whereas
creatine kinase was within physiological range. Cerebrospinal fluid,
red and white cell counts and total protein level were all within physio-
logical range. A PCR for distemper virus was carried out on the cerebro-
spinal fluid sample and gave a negative result.

While waiting for the analysis results, a treatment was attempted
immediately with clindamycin (Antirobe™), 300 mg/d orally and
methylprednisolone (Moderin™) 12 mg/d orally.

Three days later the clinical condition of thedoghadworsened (ataxia
of the four limbs but more severe in the hind limbs, hypertonicity,
hyperreflexivity, pain at manual mobilization) and the dog was
humanely euthanized at its owner's request. Necropsy was performed
at the Faculty of Veterinary Medicine, University of Liège.

Postmortemexamination revealedmultifocal interstitial pneumonia
with consolidated areas and congestion. Right ventricular eccentric
hypertrophy with atrial dilatation was found. These observations were
associated with hepatic passive congestion, suggesting a congestive
right heart failure. There were no gross lesions after opening the skull
and cervical spinal canal.

Microscopic examination showed an extensive chronic interstitial
verminous pneumonia in which fibroplasia predominated. Numerous
larvae and eggs were embedded in fibrous inflammatory tissue with
mononuclear cells, mostly macrophages. Vascular sclerosis was ob-
served. First-stage larvae (L1), with a size and morphology compatible
with A. vasorum, were observed in the larger airways (Figs. 1 and 2).
However, Crenosoma vulpiswas considered in the differential diagnosis.

The brain was cut into 5 sections. Only a small and multifocal
perivascular infiltrate of lymphocyteswas observed in the leptomeninges.
The cervical spinal cordwas notmicroscopically investigated. A piece of
unfixed brain material was frozen for PCR examination.

A serum sample was sent to the Institute of Parasitology, University
of Zurich and checked for the presence of A. vasorum specific circulating
antigen; the sample gave a strong positive reaction (OD/cut off ratio:
5.6).

DNAwas isolated from 25mg ethanol fixed brain material (QIAamp
DNA Mini Kit, QIAGEN GmbH, Hilden, Germany) and a highly specific
Fig. 1. First-stage larvae (L1), with a size andmorphology compatiblewith Angiostrongylus
vasorum, were observed in the larger airways.
fluorescent probe-based, real time PCR assay targeting a 121 bp long
fragment of the ITS2 region [16] of A. vasorum was positive (Ct 29.4).

3. Discussion

This is the first report of canine angiostrongylosis in Belgium. The
young age of the dog and the fact that it was born in Belgium indicate
that the infection was acquired locally through the ingestion of infected
slugs or their secretions. The ingestion of paratenic hosts such as frogs
can also play a role but A. vasorum prepatent period (47–49 days in
experimentally infected dogs [17]) and the age of the puppy when
first examined (4 months and a half) make this mode of infection very
unlikely in the present case. A definitive diagnosis of angiostrongylosis
was established post mortem through histopathology and the observa-
tion of larvae in the lung parenchyma. This was further confirmed via
the detection of specific circulating antigens using a sandwich ELISA
and PCR on brain material. The ELISA test is based on a monoclonal
antibody (mAb Av 56/1/2) and on polyclonal rabbit antibodies directed
against A. vasorum adult excretory/secretory antigens. The sensitivity
and specificity of this test reached 95.7% and 94.0% respectively [18].

Often A. vasorum is responsible for subclinical infections or mild to
moderate respiratory signs [19]. However, severe signs are increasingly
reported such as exercise intolerance, bleeding diatheses, heart failure,
neurological disorders and even sudden death [20]. The present case
was characterized by major neurological signs associated with very
mild respiratory signs. A minor proportion (approximately 4%) of
A. vasorum infected dogs presents neurological disorders [20–22]. This
central nervous system implicationwould result primarily from hemor-
rhages in the CNS induced by coagulation disturbances or alternatively
by migrating larvae [22,23]. However, larvae induced lesions and clini-
cal bleeding disorders were not observed. In the present case a timely
diagnosis based on a recently developed serological in-clinic diagnostic
tool [24] and treatmentwith appropriate drugswere confounded by the
age of the dog, the clinical picture and the absence of records for
Belgium. It is interesting to point out that very mild respiratory signs
were observed in this patient; however at post mortem severe gross
lesions of pneumonia were observed. The small adult worms probably
were missed during necropsy. In a recent large sero-epidemiological
survey conducted in Western Germany combining the detection of
A. vasorum antigen and specific antibodies [25], 0.3%, 0.5% and 2.25%
of the samples were found positive using both ELISAs, antigen-ELISA
and antibody-ELISA respectively. Some of the western federal states
participating to this survey have a border with Belgium and the city of
Liège is only approximately 35 km far from the German border. Thus,
the presence of A. vasorum in this area was to be expected. Besides,
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recent unpublished observations by local vets reporting chronic respira-
tory signs associatedwith a lung pattern compatiblewith angiostrongy-
losis suggest that the area is endemic for A. vasorum. The red fox (Vulpes
vulpes) could be responsible for the introduction and spreading of the
parasite as recently described in TheNetherlands [26]. Clearly, additional
studies in both final and intermediate hosts as well as proper informa-
tion of practitioners regarding diagnosis and treatments are needed
taking into account that highly effective drugs such as fenbendazole
[27], moxidectin [27,28] and milbemycin oxime [29,30] are widely
available.
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