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Abstract
A 9-month-old, female, entire border collie was presented as an emergency for unilat-
eral epistaxis, rapidly evolving to bilateral, and lethargy of sudden onset. A moderate
broncho-interstitial pattern was present on thoracic radiographs, particularly in the
caudo-dorsal lung lobes. Haematology and coagulation parameters (prothrombin time,
partial thromboplastin time, fibrinogen) were within normal range. Multiple larvae
(L1) of Angiostrongylus vasorum were identified both on flotation (Ovassay technique)
and sedimentation (McKenna technique). The dog was treated with fenbendazole
(50 mg/kg) for 15 days. On re-examination, 4 days after completion of treatment, fae-
cal analysis was negative and thoracic radiographs were improved. This case reports
epistaxis as the main clinical finding in a young dog infested with A. vasorum, in the
southwest of France, where this parasite is endemic. If bleeding diatheses are increas-
ingly reported in angiostrongylosis, epistaxis is an unusual presentation, especially as
the sole clinical sign of bleeding, in a dog with normal coagulation parameters.
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BACKGROUND

Angiostrongylus vasorum is a metastrongylus nematode liv-
ing in the pulmonary arteries and right heart of domestic and
wild dogs whose life cycle has been extensively reviewed.1,2
It has a recognised worldwide patchy distribution.3 However,
in the past decade, its geographical range has been expand-
ing, particularly across Europe, with numerous new reports
of infection in areas previously free from the parasite.4–7
Dogs infected with A. vasorum present a variety of

clinical signs. The most common ones include respira-
tory disorders (coughing, dyspnoea) and non-specific signs
(lethargy, exercise intolerance).8–10 Bleeding diathesis and
coagulopathies are increasingly recognised as possible clin-
ical manifestations.11 These clotting disorders can mani-
fest as petechia, ecchymoses, continued bleeding following
surgery, as haemoptysis or haemothorax, and can occur as
a sole clinical sign or in combination.12–14 The pathophys-
iological mechanisms underlying the bleeding are not fully
established.11,14,15
Investigation often involves thoracic imaging with descrip-

tion of non-pathognomonic, unspecific changes, such as
diffuse bronchial, interstitial and/or alveolar pattern and
pleural effusion.3,8 Diagnosis relies on identification of first-
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stage larvae in faecal samples using the Baermann migra-
tion method (gold standard), despite recent development of
specific immuno-assays and molecular techniques, includ-
ing a rapid, patient-side test (AngioDetect Test, IDEXX
Laboratories).6,16

Epistaxis has been reported previously in angiostrongylo-
sis cases, in either retrospective case series offering minimal
description of the clinicopathological findings (platelet count,
coagulation parameters) and treatments, or in more doc-
umented reports.14,17–19 However, epistaxis was never the
main clinical finding nor reported without any concurrent
alteration of coagulation parameters.

CASE PRESENTATION

A 9-month-old, female, entire border collie presented out-of-
hours to the Emergency and Critical Care Department of the
small animal hospital of the National Veterinary School of
Toulouse, France, for sudden onset of unilateral epistaxis and
lethargy. The dog had just returned fromawalk andno trauma
was reported. The dog had been in its owners’ possession since
3months of age. The dogwas treatedmonthly against ectopar-
asites with a spot-on application of fipronil-(S)-methoprene
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(Frontline Combo, Mérial), and had been dewormed within
the 3 months leading to the consultation with a single dose of
a combination of oxantel (24.7 mg/kg), pyrantel (6.2 mg/kg)
and praziquantel (6.2 mg/kg) (Dolpac, Vétoquinol).
On presentation, the dog was bright, although extremely

anxious. Physical examination did not raise concern for
haemodynamic instability, but the dog was panting with
increased bronchovesicular sounds on thoracic auscultation.
The respiratory rate eventually settled to 44 breaths per
minute once acclimated to its environment. A mild left-
sided epistaxis was noticed. The remainder of the clinical
examination was unremarkable.

INVESTIGATIONS

Based on the presentation, acute onset of unilateral epistaxis
occurring 1 hour after a walk, in a bright, youngmesocephalic
dog, the main suspicion at the time was a nasal foreign body.
The dog was admitted to the hospital for monitoring and
referred to the Internal Medicine Department for rhinoscopy
the next day. Overnight, epistaxis became bilateral, and the
patient was transferred to the out-of-hour internal medicine
clinician for investigations.
Screening for inciting causes of epistaxis was performed.

Blood pressure was measured using a non-invasive method
(Doppler), but was deemed unreliable due to the anxious
nature of the patient (average systolic of 170 mmHg). Fundic
examination was normal, in particular, there were no retinal
changes evocative of systemic hypertension (tortuous vessels,
haemorrhage, detachment). Radiographs showed an unspe-
cific, mild, broncho-interstitial pattern, peri-hilar and across
the caudo-dorsal lung lobes (Figure 1). On haematology, a
moderate leukocytosis [24.55 × 109/L (5.05–16.76)] with neu-
trophilia [16.54 × 109/L (2.95–11.64)] and lymphocytosis [5.9
× 109/L (1.05–5.10)] was present. The remainder of the blood
analyses were within the reference interval of the clinical lab-
oratory, in particular haematocrit (Hct = 45% [37.3–61.7]),
platelet count (Plt = 263 × 109/L [148–484]) and coagulation
parameters (prothrombin time [PT] = 7.7 seconds [7.1–9.0];
partial thromboplastin time [aPTT] = 16.3 seconds [12.8–
17.2]; buccal mucosal bleeding time [BMBT] <5 minutes;
fibrinogen = 3 g/L [1.3–4.8]; antithrombin III = 129% [109–
195]). A rapid test for dirofilariosis (SNAP 4DX Plus, Idexx)
was negative. Serum was stored for further testing. Faecal col-
lection (3 consecutive days) was initiated upon admission.
Stools were obtained within 12 hours of hospitalisation. Stored
serum and the first lot of faeces were submitted on the next
working day for immediate coproscopic analysis (Ovassay
flotation technique), and for leishmaniasis serology.

DIFFERENTIAL DIAGNOSIS

Differential diagnosis for epistaxis is split between localised
and systemic causes of bleeding. Local causes include trauma,
aspergillosis, linguatulosis, respiratory capillariasis, nasal
foreign bodies, canine chronic inflammatory rhinitis, tooth
root abscess, oronasal fistula, nasal tumours or more rarely
vasculitis. In the present case, in the absence of history of
trauma and with unilateral epistaxis rapidly evolving to bilat-
eral, local causes became less likely. Systemic causes include

LEARNING POINTS/TAKE-HOMEMESSAGES

∙ Angiostrongylosis is endemic in numerous areas in
Europe and appears to be spreading.

∙ Angiostrongylosis should be considered as a
potential differential diagnosis in dogs presented
with unexplained bleeding such as epistaxis, even
when unilateral.

∙ Angiostrongylosis can be associated with bleeding
diathesis and should not be dismissed on the base
of unremarkable routine blood analysis or normal
clotting times.

∙ Clinical signs usually retrocede after prolonged
fenbendazole treatment.

∙ Rapid diagnosis and patient-based supportive care
are paramount to prevent potential dramatic com-
plications.

thrombocytopenia, thrombocytopathia, coagulopathies
(rodenticide intoxication, haemophilia A, B or C, Von Wille-
brand disease, disseminated intravascular coagulation [DIC]),
systemic hypertension, Scott syndrome in German sheperd
dogs and infection with Ehrlichia canis, Leishmania infan-
tum or A. vasorum. In the present case, with an appropriate
platelet count, normal clotting times, a moderate suspected
situational hypertension, negative serology for ehrlichiosis,
and radiographic changes to the lungs, in an area endemic for
A. vasorum, the main suspicion would be a bleeding diathesis
secondary to parasitic infection.

TREATMENT

While awaiting emission of faeces and subsequent para-
sitology results, treatment was initiated with amlodipine
(0.38 mg/kg/day; Amlor 6.25 mg, Pfizer). Faecal flotation,
obtained on the next working day, revealed the presence of
numerous larvae. This finding was later confirmed by the
McKenna technique for the research of respiratory nematodes
larvae (average 85 larvae per gram of faeces). Their size was
between 345 and 391 µm in length, and were identified as first-
stage larvae of A. vasorum due to the presence of a wavy tail
presenting a sub-terminal notchwith characteristic dorsal and
ventral indentations (Figure 2).20 The epistaxis and broncho-
pulmonary abnormalities were attributed to the infestation
with A. vasorum. Amlodipine was discontinued, and a 15-day
course of fenbendazole (50 mg/kg orally [per os]; Panacur
500, Intervet) was implemented. The dog was discharged after
48 hours of observation.

OUTCOME AND FOLLOW-UP

On reassessment, 5 days after discharge, a mild epistaxis was
still observed in one nostril (Figure 3). Fewer larvae were
visible on faecal analysis (average 17 larvae per gram). On re-
examination, 48 hours after finishing the course of treatment,
the owner reported a complete resolution of the epistaxis and
lethargy. Thoracic auscultation was normal, and repeat chest
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F IGURE  Right lateral and ventro-dorsal radiographs of the thorax of the dog (upper: upon admission, before treatment; lower: after treatment). The
upper images reveal a mild, broncho-interstitial pattern affecting the peri-hilar area and the caudo-dorsal lung lobes. The lower images show a reduction of the
multifocal broncho-interstitial pattern.

F IGURE  Angiostrongylus vasorum first-stage larvae observed in the
faecal material after realisation of the Ovassay technique. The larva
presented a characteristic wavy tail with a sub-terminal notch.

radiographs revealed a moderate improvement with only a
mild residual patchy interstitial pattern affecting the very tip of
the dorsal lung lobes (Figure 1). Faecal analysis (samples from
3 consecutive days, McKenna technique) was negative.

DISCUSSION

This case reports epistaxis as the main clinical finding in
a dog diagnosed with A. vasorum, living in the South-
west of France; the initial historical endemic focus of the

F IGURE  Mild unilateral epistaxis observed at the second
re-examination visit, 5 days after initiation of treatment.

parasite, but without concurrent clinicopathological evidence
of coagulation disorder.1 Angiostrongylosis is now endemic in
numerous areas in Europe, but appears to be spreading and is
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considered emergent in a rising number of countries, making
this parasitosis increasingly clinically relevant.2,10,21–45
The main clinical finding reported here was unilateral

epistaxis rapidly evolving to bilateral, and lethargy of sud-
den onset, with concurrent increased respiratory sounds and
tachypnoea. The panting and borderline tachypnoea could
be attributed to the anxious nature of the dog. Epistaxis is
a rare finding in dogs with angiostrongylosis, often bilat-
eral and, to the authors’ knowledge, only reported in six
other cases. In these cases, multifocal haemorrhage and
concurrent clinicopathological changes were present (throm-
bocytosis 1/6, thrombocytopenia 5/6, prolonged coagula-
tion times 3/4).17,19,46 With its initial unilateral onset and
absence of clinicopathological changes, the present case
is original.
Coagulopathies and bleeding disorders associated with

angiostrongylosis have been described since 1986.47 Bleeding
diathesis has been increasingly reported through the years,
accounting for, respectively, 35%, 71% and 57% of the pre-
senting complaint in small case series of 23, 49 and 21 dogs
naturally infected by A. vasorum presented to referral veteri-
nary hospital.15,18,21 Broad appreciation of unexplained bleed
as potential presentation of angiostrongylosis is now widely
accepted, but probably lacked at the time of presentation
of this case. In general practices, the most common clinical
signs remain respiratory in nature (cough and dyspnoea), with
bleeding disorders being the chief complaint only in 2.8%–9%
of cases.9,48
In the present case, haematological and biochemical

parameters were mostly unremarkable. This is not an unusual
finding, and angiostrongylosis should not be dismissed on
the basis of unremarkable routine blood analysis.49 In con-
trary, the presence of clinical bleeding in the absence of
any coagulation abnormality is unusual. Prolonged aPTT,
PT, thrombocytopenia or increased fibrinogen degradation
products are commonly reported in dogs with bleeding
diathesis.3,21 In a study investigating the coagulation status of
dogs with naturally occurring A. vasorum, 96% of the 25 dogs
had at least one abnormal coagulation parameter.11 In another
study focusing particularly on unexplained bleeding as the
primary complaint in dogs infected with A. vasorum, only
one dog among the 15 included had unremarkable coagulation
times.14
The mechanisms underlying the coagulopathies associ-

ated with A. vasorum are still poorly understood. Some
dogs may display severe hypercoagulable state and oth-
ers hypocoagulable state, based on recent studies using
thromboelastometry.15,50,51 Several hypotheses have been
offered, including development of DIC, thrombocytope-
nia, hyperfibrinolysis or, more recently, complex interac-
tions between host’s homeostasis and A. vasorum surface
proteins.52–54 Young dogs are more likely to be infected by the
parasite, especially due to their exploratory behaviour; how-
ever, studies on the impact of age at the time of infestation or
parasitic burden on the development of bleeding diathesis are
lacking.5

DIC is the excessive activation of haemostasis, which
can eventually result in haemorrhage by consumption of
platelets and coagulation factors. Results of coagulation tests
depend on the phase of the disease (compensated phase, overt
and hypercoagulable, haemorrhagic and hypocoagulable).

Depletion of coagulation factors, consumption of platelets, as
well as possible platelet and endothelial dysfunction are char-
acteristics of the haemorrhagic phase. This phase is easiest
to diagnose because concurrent laboratory abnormalities are
present. These can include thrombocytopenia, increased PT
and aPTT, normal to low fibrinogen, decreased AT III and
elevated D-dimers or fibrin degradation products (FDP).54,55
DIC was deemed unlikely in the present case, based on the
absence of supporting laboratory findings.
Thrombocytopenia, particularly immune-mediated, has

been reported as a potential cause for bleeding in two
cases, with platelet counts of 1 and 28 × 109/L.17,56 A recent
study, conducted on dogs naturally infected with A. vasorum,
demonstrated significantly lower median platelet count in
those with bleeding diathesis, compared to the non-bleeding
ones and healthy controls.51 However, the platelet counts were
strictly superior to 81 × 109/L and unlikely to account for the
clinical bleeds (spontaneous bleed being normally observed
in cases with less than 30 × 109 platelets per litre). Regardless,
thrombocytopenia alone is unlikely to be the sole underlying
cause of bleeding in dogs infectedwithA. vasorum as diathesis
is reported in numerous dogs with normal platelet count.14,15
In the present case, tests performed for both primary

haemostasis (normal platelet count, BMBT within normal
limit) and secondary haemostasis (PT, aPTT, fibrinogen)
were within normal limit. Thrombocytopathia has been sug-
gested as a possible cause when confronted to bleeding with
normal thrombocyte numbers and secondary coagulations
parameters.15
Hyperfibrinolysis has recently been brought out in dogs

infected with A. vasorum.50–52 Its diagnosis is challenging
and relies on unspecific markers (D-dimers, FDP) or the
use of techniques not widely available such as thromboe-
lastometry. These were not performed in the present case,
and hyperfibrinolysis cannot be formally excluded. How-
ever, in a study investigating fibrinolysis in 12 bleeding dogs
naturally infected with A. vasorum, hyperfibrinolysis was
significantly associated with hypofibrinogenemia.15 Unfor-
tunately, the study did not report the results of routinely
available coagulation parameters (PT, aPTT, AT III), which
precludes comparison with the present case. Nevertheless, the
normal fibrinogenemia makes hyperfibrinolysis less likely.
Finally, the development of secondary vasculitis/arteritis

has been brought to light by postmortem examination in dogs
infected with A. vasorum.56,57 In these reports, arteritis was
present in the lungs and heart, but the nasal mucosa was not
surveyed. However, in the absence of severe systemic disease,
vasculitis is unlikely to account for the epistaxis in our case.
Diagnosis and treatment were delayed by the unavailabil-

ity of a bedside rapid test (AngioDetect test) and because
the parasitology laboratory was closed at the admission of
the dog. Various faecal analysis techniques exist that do
not require specific equipment. Confronted with a high sus-
picion of angiostrongylosis, concurrent coagulopathy and
unavailable rapid bedside assays, attempts should be made
at identifying L1 larvae with methods increasingly time-
consuming and sensitive (faecal smear, flotation, modified
Baermann methods with accelerated read and standard Baer-
mann method). If the Baermann method remains the gold
standard, the recommendation for collection and storage of
3-day pooled faecal samples has recently been questioned
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after a study demonstrated a significant decrease in sensi-
tivity over the 3-day storage period.16 In the present case,
the McKenna technique was used. Like the Baermann one,
it is based on hydrotropism and gravity of the larvae, but
requires little material (gauze, conical flask). It has shown a
better sensitivity in detecting some respiratory nematode lar-
vae (Dictyocaulus viviparus) in cattle.58 Another advantage of
standard copromicroscopy over bedside assays is the obten-
tion of information on the adult worm burden through the
intensity of excretion of L1 larvae, which can guide treatment
considerations.16
Fenbendazole (at 50 mg/kg/day) courses for 5–21 days is

a recognised treatment option of A. vasorum and its effi-
ciency is widely reported in the literature.21,59 Its popularity
is based on an alleged ’slow kill effect’ that would prevent
serious side effect such as anaphylactic shock that has been
reported with levamisole.60 However, its use remains off-label
inmany territories.5,6 Currently, two licensed drugs are widely
available for the treatment of A. vasorum: milbemycin oxime
(Milbemax, Novartis) and moxidectin/imidacloprid (Advo-
cate, Bayer).6 In the present case, off-label use of fenbendazole
(at 50 mg/kg/day) was elected considering the heavy worm
burden. A 15-day course allowed rapid improvement of the
clinical status and eventually cure of the animal.
Further supportive treatments (oxygen, corticosteroids)

can be considered on an individual basis.5,13,56 These were
deemed unnecessary in this case. In cases presenting with
coagulopathies, additional therapy (whole-blood transfusion,
fresh frozen plasma, antifibrinolytic drugs) can be consid-
ered, but patients also improve with treatment of the parasite
alone.3,50,61 However, assessment of clotting with viscoelas-
tic techniques is recommended before treatment.61 In the
present case, thromboelastometry was not available. Never-
theless, with aminimal bleed still present 5 days after initiation
of fenbendazole, this dog could have benefited from further
supportive care.
Unfortunately, it was not possible to confirm that the nasal

bleeding was caused by A. vasorum. However, the high blood
pressure measurements were believed to be stress related
rather than an underlying cause. The resolution of epistaxis
while treated solely with fenbendazole reinforced this hypoth-
esis. Additionally, while acknowledging the rather moderate
sensitivity and specificity of ocular lesions to identify hyper-
tension (62% and 61%, respectively), the normal fundus
examination provided further validation that the high blood
pressure measurements were likely situational.62 Treatment
with amlodipine was unnecessary based on the consensus
guidelines on management of systemic hypertension. Instead,
blood pressure and evidence of target organ damage should
have been reassessed on two separate occasions over the
following 2 months.63
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