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Abstract

Take-Home Points

Respiratory infections in dogs may result from a wide range of infectious agents. Although parasites account for a
small proportion of canine respiratory infections, they are often underdiagnosed when appropriate diagnostic
testing is not performed. This article reviews the biology, clinical features, diagnosis, and treatment of parasitic
respiratory infections in dogs. Practical diagnostic recommendations, including centrifugal fecal flotation; imaging;
and endoscopy, when indicated, are outlined for evaluating dogs with respiratory signs. Applying a structured
diagnostic approach will help clinicians distinguish parasitic from nonparasitic causes, leading to accurate
treatment decisions and improved patient outcomes.

= In coughing dogs, the
differential diagnosis should
include heartworms and
lungworms in endemic areas,

noninfectious causes.
= Lungworms are less prevalent
than other causes of respiratory

infections overall; however,

prevalence of those that

as well as bacterial, viral, and L]

among lungworms, the L]

produce eggs as diagnostic
stages is higher than that of
those that produce larvae.

In regions where heartworms
are hyperendemic, heartworm
testing is the first diagnostic
step, followed by targeted fecal
diagnostic tests.

Using a combination of
centrifugal fecal flotation with

a high—specific-gravity solution
and a Baermann test maximizes
the likelihood of lungworm
detection.

= Treatment with anthelmintics
at the proper dose for an
appropriate duration should
follow specific diagnosis of
lungwormes.
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Several infectious etiologic agents, including bacteria,
viruses, fungi, and parasites, are responsible for upper
and lower respiratory infections commonly
encountered in veterinary practices.! Since parasitic
causes are rare, they may sometimes be misdiagnosed.?
However, when appropriate diagnostic tests are
performed, parasitic causes can be ruled in or out with
some confidence.

Lungworms in U.S. dogs include nematode parasites
that live in the respiratory tract (Eucoleus aerophilus,
Eucoleus boehmi, Crenosoma vulpis, Filaroides osleri,
Filaroides hirthi, and Filaroides milksi) and

a trematode parasite (Paragonimus kellicotti).
Cardiopulmonary signs caused by Dirofilaria immitis
must be differentiated from those associated with
lungworm infections. In parts of eastern Canada,
Angiostrongylus vasorum must also be considered.
Distribution and hot spots of each species discussed in
this article are listed in TABLE 1.

Eucoleus boehmi

E boehmi (previously known as Capillaria boehmi)
adults live in the mucosal epithelium of the nasal
passages and frontal and paranasal sinuses. Infection is
acquired when eggs containing third-stage (L3) larvae
(infective stages) are ingested from contaminated
environments. Prevalence in U.S. dogs is 0.3%."
Infections result in sneezing, mucopurulent nasal
discharge, rhinitis, and epistaxis'?; however, they can
also be asymptomatic.
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Female E boehmi worms produce bipolar,
asymmetrical, golden-brown eggs (size, 54 to 60 = 30 to
35 um) with fine pits on the surface (FIGURE 1A).B® Eggs
are swallowed, pass into feces, and can be demonstrated
by centrifugal fecal flotation methods. Rhinoscopic
examination can demonstrate adult worms in situ.'4%*

There are no FDA-labeled treatments for E boehmi
infection. Variable efficacy is reported with extralabel
treatments. One dose of moxidectin 2.5 mg/kg topically
was shown to be efficacious at reducing egg shedding
by >99%.% Studies of milbemycin oxime and
fenbendazole have shown variable efficacy. A single
oral dose of milbemycin oxime 2 mg/kg was efficacious
at eliminating egg shedding in 1 study® but was
ineffective at the same dose in another case.” Similarly,
fenbendazole at 50 mg/kg PO q24h for 10 to 14 days was
successful in 2 studies,'*'® but a dosage of 100 mg/kg PO
q24h for 2 weeks was ineffective in another report.”

Eucoleus aerophilus

E aerophilus (previously known as Capillaria
aerophila) adults are slender worms that live in the
trachea, bronchi, and bronchioles. Infection is acquired
when eggs containing L3 larvae (infective stages) are
ingested from contaminated environments.
Sometimes, infective eggs are ingested by earthworms
and dogs become infected by ingesting the
earthworms. Prevalence in U.S. dogs is low at
approximately 0.04%."

TABLE 1 Geographical Distribution of Canine Respiratory Parasites in the United States and Canada

PARASITE DISTRIBUTION

Eucoleus boehmi

Sporadic throughout the United States (Indiana, Kansas, Oklahoma, Florida,

North Carolina, Wisconsin, Texas, Ohio) and Canada?®

Eucoleus aerophilus

Crenosoma vulpis

Sporadic throughout the United States and Canada*

Hot spots in northeastern United States and Atlantic Canada
(Newfoundland, Nova Scotia)®®

Sporadic throughout the United States (New York, Kansas, Colorado, Connecticut,

Filaroides species

Pennsylvania, Texas, Georgia, Massachusetts, Wyoming) and Canada (Quebec,

British Columbia, Alberta, Saskatchewan)?

Paragonimus kellicotti YT eplatens

Angiostrongylus vasorum

Dirofilaria immitis

Throughout the United States'

Hot spots in the midwestern and southern United States, particularly in areas with

Hot spots in Newfoundland (endemic) with sporadic cases emerging across the
continental United States (West Virginia, Oregon, Tennessee)®?

todaysveterinarypractice.com | JULY/AUGUST 2026 | 25




Parasitology B3I

Damage caused by worms results in chronic bronchitis,
which may manifest clinically as chronic dry or moist
cough, wheezing, sneezing, dyspnea, and general
distress.”” Some infections are asymptomatic.
Secondary bacterial infections may lead to
complications such as bronchopneumonia and
respiratory failure.*

FIGURE 1. Eggs of egg-producing lungworms. (A) Eucoleus
boehmi with inset showing the pitted surface of the egg
(arrows). (B) Eucoleus aerophilus egg (right) next to a
Trichuris vulpis egg (left). (C) Paragonimus kellicotti recovered
in centrifugal fecal flotation using a high-specific-gravity
flotation solution.
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Female E aerophilus worms lay bipolar, asymmetrical,
brownish-green eggs (size, 58 to 79 x 29 to 40 pm) with
a network of anastomosing ridges (FIGURE 1B).1320
These are coughed up and swallowed and appear in
feces and must be differentiated from Trichuris vulpis
eggs, which are larger (size, 72 to 90 x 32 to 40 pm).
Eggs can be demonstrated by centrifugal fecal
flotation. Worms can be visualized by bronchoscopy,
and eggs can be found in bronchoalveolar

lavage samples.

There are currently no FDA-labeled treatments for

E aerophilus infection. Extralabel fenbendazole at

50 mg/kg PO q24h for 10 days and milbemycin oxime
at 0.5 to 1.07 mg/kg PO given once have been used
with success.?

Crenosoma vulpis

Cvulpis (commonly known as fox lungworm) adults are
small worms that live in the trachea, bronchi, and
bronchioles. Wild carnivores—foxes and coyotes—
serve as reservoir hosts. The name describes the
annulation (crenations) on the outermost part (cuticle)
of the worm body. Infection is acquired when the dog
ingests slugs or snails containing the third larval stage.

Cvulpis is restricted to the northeastern United States
and Atlantic Canada, and prevalence in dogs is low in
the United States (approximately 0.02%)." In small
regional pockets such as Prince Edward Island, C vulpis
was responsible for 20.8% of coughing dogs in 1 study.?

Adult worms cause chronic bronchitis-bronchiolitis,
resulting in infected animals experiencing coughing,
gagging, and expectoration.® Steroid injections may
ameliorate the coughing temporarily.® Infection also
induces a mild eosinophilic inflammatory response.?

Female worms lay first-stage (L1) larvae, which are
coughed up and swallowed and appear in feces. While
the L1 larvae can be recovered by fecal flotation, the
best method for confirmatory diagnosis is using a
Baermann test on feces. Recovered larvae can be
identified by length (264 to 340 x 16 to 22 pm) and tail
morphology (straight, pointed tail with

no indentations).!324

A single oral dose of milbemycin oxime at 0.5 mg/kg
was 98.7% effective at achieving clinical cure and



stopped the shedding of L1 larvae in 2 studies.???
Fenbendazole at 50 mg/kg PO q24h for 3 days has also
resulted in complete resolution.?

Filaroides species

Fosleri (previously known as Oslerus osleri) adults
reside in granulomatous nodules at the tracheal
bifurcation, distal trachea, and bronchi. Infection is
acquired by ingestion of the first larval stage in feces,
vomit, or sputum. Prevalence of F osleri is extremely
low in dogs, with 26 cases reported across 9 U.S. states
in approximately 95 years.? F osleri is more common in
wildlife reservoirs such as coyotes and wolves.

Infection results in tracheobronchitis. Clinical signs
range from acute dyspnea with sporadic,
nonproductive cough to chronic cough; rarely,
infection is asymptomatic. Adult worms produce eggs
that quickly hatch to release L1 larvae, which are
coughed up and swallowed and appear in feces. The
L1larvae do not migrate out of feces easily and are best
demonstrated in a zinc sulfate fecal flotation rather
than a Baermann test.? Recovered larvae can be
morphologically identified by length (232 to 266 pm)
and an S-shaped tail with a deep dorsal indentation.!*?
Treatment with fenbendazole at 50 mg/kg PO q24h for
10 days or more has resulted in clinical resolution and
recession of nodules.?

F hirthi and F milksi are sporadically found in dogs,
although at a lower incidence than F osleri.””?° Adults
reside in the lung alveoli, parenchyma, and terminal
bronchioles. Infections can result in pneumonia;
however, most are subclinical. L1 larvae can be
recovered by zinc sulfate fecal flotation. Treatment
with fenbendazole at 50 mg/kg PO for 2 weeks with

3 high doses of ivermectin at 0.4 mg/kg SC every

2 weeks following diagnosis has resulted in cessation of
larval shedding.*® Caution must be used in dogs with
MDRI (multidrug resistance 1 ) mutation when high
doses of macrocyclic lactones are prescribed.

Paragonimus kellicotti

Pkellicotti (commonly known as lung fluke) adults
reside, typically as pairs, in cysts within the lung
parenchyma. Infection is acquired by ingestion of
uncooked crayfish and crabs that harbor the
metacercarial stage. Prevalence in dogs is sporadic at
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0.02%." Infection results in chronic coughing;
wheezing; hemoptysis; sneezing; dyspnea;
eosinophilia; and, rarely, pneumothorax.’*? The cysts
communicate with the bronchioles, allowing eggs
produced by the flukes to be coughed up and
swallowed and pass into feces. The eggs are large (75 to
118 x 42 to 67 um) and golden brown, with a single
operculum and distinctive shoulders (FIGURE 1C).13
Since the eggs are heavy, fecal sedimentation tests have
higher sensitivity than fecal flotation.

Treatment with fenbendazole at 50 mg/kg PO q24h for
14 days has resulted in cessation of egg shedding after
3 to 8 days of treatment, death of adult flukes, and
resolution of clinical signs.®*3* Praziquantel at 23 to

25 mg/kg PO g8h for 2 to 3 days has also resulted in
complete clinical resolution.353¢

Angiostrongylus vasorum

Avasorum (commonly known as French heartworm)
adults reside in the pulmonary arteries and right heart.
Infection is acquired when a dog ingests slugs or snails
containing the third larval stage. Previously, A vasorum
infections in North America were restricted to dogs and
wild canids in Newfoundland, Canada. However,
autochthonous cases have been reported from a dog in
Oregon, a coyote in Tennessee, and a fox in

West Virginia.®*3 Infection results in vascular damage
in the pulmonary arteries and body responses to
embolized eggs and larvae. Clinical signs include
chronic coughing, dyspnea, exercise intolerance,
anorexia, gagging, weight loss, secondary coagulation
disorders, and sudden death.

L1 larvae are passed into feces and can be recovered by
a Baermann test. Larvae can be distinguished by length
(340 to 399 x 13 to 17 pm), presence of a dorsal notch,
and a ventral indentation.’*?* An enzyme-linked
immunosorbent assay for antigen detection is available
in endemic regions.*

Treatment has been achieved with milbemycin oxime
at 0.5 mg/kg PO every 7 days for 4 weeks.?? Moxidectin
2.5 mg/kg topically had 85.2% efficacy with a single
application, while fenbendazole at 25 mg/kg PO q24h
for 20 days had 91.3% efficacy.®
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Diagnostic Testing

Fecal Tests

Fecal diagnostic tests offer a straightforward,
inexpensive approach with high diagnostic yield in
dogs with respiratory signs. A stepwise approach to
diagnosing respiratory parasites in dogs is provided in
FIGURE 2. In heartworm-hyperendemic areas such as

the southern United States, veterinarians must test for
D immitis antigen and microfilariae as recommended
by the American Heartworm Society to rule out
heartworms.*® A rapid, in-clinic blood/serum test to
detect A vasorum antigen (IDEXX Angio Detect) is
available in Canada and Europe. To detect the other
lungworms described above, fecal flotation along with
a concurrent Baermann test is recommended. If cost is

Dog with respiratory clinical sig Clinical history and physical exam

.

Differential diagnoses

A

Bacterial, viral, allergic,
obstructive/physical causes

!

Pursue appropriate

diagnostics and treatment

J

Parasitic causes

Perform a heartworm antigen
test and microfilarial test

\:

Perform fecal flotation
(centrifugal) with high—specific-
gravity solution

Positive on either
or both tests

Negative on
both tests

WV

Eggs visualized

Negative on
antigen test but
microfilariae seen

!

Confirm microfilarial

identity using a
Knott's test

Pursue American

Heartworm Society
guidelines

Identify

parasite egg

Also perform a heat
treatment antigen test

|
V) 2

FIGURE 2. A stepwise approach to diagnosing respiratory parasites in dogs.
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an issue, begin with fecal flotation and follow with a
Baermann test only if larvae are found.

Centrifugal fecal flotation using a high specific gravity
solution is recommended as a first-line test in dogs of
any age with respiratory signs in the United States as
egg-producing parasites (Eucoleus and Paragonimus)
are more prevalent than larvae-producing species
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(Filaroides and Crenosoma). These tests can be
performed in-clinic or at diagnostic laboratories and
recover both eggs and larvae. To improve diagnostic
sensitivity, 2 or 3 fecal samples from consecutive days
must be examined.? Passive fecal flotation does not
recover as many parasites as centrifugal flotation,
resulting in missed diagnoses; therefore, passive
flotation is not recommended.

——— > | Larvae visualized

Perform Baermann Perform imaging
test on fresh feces and adjunct
diagnostic tests

Morphologically Collapsed Larvae v

normal larvae larvae

isualized No larvae

Identify lungworm Identify lungworm Explore other

larvae

Vv Vv

larvae causes

Select appropriate anthelmintic,
dose, and duration
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If larvae are recovered on flotation using a high specific
gravity solution, osmotic damage is likely. Zinc sulfate
flotation solution may cause less damage to lungworm
larvae.? To confirm morphologic features of the larvae
and identify the species, a Baermann test must be
performed on fresh, nonrefrigerated feces. Feces must
be collected immediately upon defecation, minimizing
soil contamination, to avoid the entry of soil/plant/
free-living nematodes into the sample. Since larval
identification and differentiation from free-living
larvae often require expertise, it is recommended that
the Baermann test be performed at a state/commercial
diagnostic laboratory along with a fecal flotation test
even if flotation was performed in-clinic before. If
clinical suspicion remains high despite a negative
flotation result, a Baermann test is essential to rule out
lungworm infection.

Imaging and Other Tests

Appropriate imaging modalities may help stage the
patient and arrive at a diagnosis. Radiographic signs of
parasitic infections have been reviewed by Birckhead et
al.* In E boehmi infections of the sinuses, no significant
radiographic changes are seen. Since E aerophilus are
an infection of the lower airways, radiographic changes
are nonspecific and, depending on severity, can be a
diffuse bronchial pattern, mixed bronchial and
interstitial pattern, or alveolar pattern. In C vulpis
infections, radiographic changes are nonspecific with a
bronchial pattern and a concurrent alveolar pattern.
Due to the location of F osleri at the tracheal
bifurcation, radiographs may reveal intraluminal soft
tissue opacities. These nodules can be confirmed by
endoscopy. The lungs may have nonspecific bronchial
patterns. In F hirthi infections, lungs show patchy to
diffuse interstitial to alveolar patterns. In P kellicotti
infections, radiographs reveal focal patchy infiltrates,
pulmonary cavitations and pneumothorax, whereas on
computed tomography images, lesions appear as
hypodense nodules with rim enhancement.?

Endoscopic modalities include rhinoscopy for
examining the nasal passages in E boehmi infections to
visualize and recover adult nematodes and eggs.*
Bronchoscopy can be used to examine the lower
airways for nodules in F osleri infections and adult
worms in E aerophilus, C vulpis, and other infections.
Transtracheal/bronchoalveolar washes may have
elevated eosinophils and may contain parasite eggs/
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larvae. In most lungworm infections, peripheral
eosinophilia can be a supportive finding; however, its
absence does not rule out lungworm infection.

Summary

In clinical practice, fecal diagnostics provide a simple
and affordable way to screen dogs with respiratory
signs for parasitic infections. Starting with centrifugal
fecal flotation and adding a Baermann test when larvae
are suspected offers the best balance between accuracy
and cost. Pairing these results with appropriate
imaging and/or endoscopy helps confirm the diagnosis,
determine the extent of disease, and guide targeted and
adjunct treatments. Using a systematic approach
ensures that parasitic causes of respiratory disease are
not overlooked and patients receive timely care. TVP
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