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Abstract. We describe and illustrate herein a case of eosinophilic pulmonary granulomatosis (EPG) in a 16-mo-old,
castrated male, Great Pyrenees crossbred dog. EPG appears to differ from eosinophilic pneumonias and eosinophilic
bronchopneumopathy in dogs by the presence of nodules and masses in the lungs composed of eosinophils, macrophages,
and various combinations of lymphocytes, plasma cells, neutrophils, and mast cells within fibrous tissue. Specific
information from this dog was added to the information from the limited number of other dogs diagnosed with EPG
reported in the veterinary literature, and the information analyzed. EPG appears to have no breed or sex predilection and
tends to be a disease of younger dogs, often <3y of age. Antemortem imaging of nodules and masses in the lungs, combined
with cytologic evidence of eosinophils in the lesions, is highly suggestive of EPG, and the diagnosis can be confirmed
postmortem. Concurrent eosinophilia and basophilia can be features of EPG, but their diagnostic value requires further
investigation, as does the possible causal association with Dirofilaria immitis infection.
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Eosinophils are prominent in various pulmonary diseases
that have been described in dogs. These diseases include
eosinophilic pneumonias, eosinophilic bronchopneu-
mopathy, and canine eosinophilic pulmonary granulo-
matosis (EPG).* EPG differs from the other eosinophil-rich
entities by the presence of pulmonary nodules and masses
composed of eosinophils, macrophages, and various com-
binations of lymphocytes, plasma cells, neutrophils, and
mast cells within fibrous tissue. Some authors have sug-
gested that some cases of EPG might represent an
advanced stage of eosinophilic bronchopneumopathy.'
We describe and illustrate herein a case of EPG in a young
dog, thereby contributing to the literature and assisting
others with a diagnosis of EPG in the future. Also, we
critically review the limited literature on EPG in dogs
to promote an understanding of the pathogenesis of this
condition.

A 16-mo-old, castrated male, Great Pyrenees crossbred
dog was referred to the Veterinary Medical Centre (VMC)
of the Western College of Veterinary Medicine (WCVM;
University of Saskatchewan, Canada) because of a persis-
tent cough, recent lethargy, anorexia; opacities in the lungs
were noted in radiographs taken by the referring veterinar-
ian. At ~9mo of age, an episode of coughing and lethargy
responded quickly to oral antibiotics. Then, a few weeks
prior to referral, the dog was again reported to be coughing

and anorexic, and partially responded to oral antibiotics, but
never returned to normal.

At the VMC, the dog had an increased heart rate (180
beats/min), increased respiratory rate (60/min) and effort,
and increased lung sounds that were more pronounced on
the right. The results of serum biochemical analysis were
unremarkable; a CBC revealed leukocytosis (49.1 x 109/L;
reference interval [RI]: 4.9-15.4 x 10°/L), eosinophilia
(23.6 x 10°/L; RI: 0.0-1.1 x 10°/L), basophilia (1.5 x
109/L; RI: 0.0-0.1 x 109/L), and evidence of inflammation
(segmented neutrophils 15.2 x 10%/L, RI: 3.0-10.0; band
neutrophils 1.0 x 10°/L, RI: 0.0-0.1; monocytes 4.9 x
10°/L, RI: 0.08-1.00). Radiographs confirmed lobulated
opacities in the lungs and perihilar opacities (suspected to
be enlarged tracheobronchial lymph nodes) that displaced
the right cranial lobar bronchi. Cytology, using samples
obtained by ultrasound-guided, fine-needle aspiration,
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Figure 1. Eosinophilic pulmonary granulomatosis in a dog.
The cut surface of a large, firm, pale mass in the right lung.

revealed moderate numbers of variably preserved neutro-
phils, eosinophils and, possibly, degranulated eosinophils.
A serum ELISA (SNAP 4Dx Plus test; IDEXX, Markham,
Ontario) did not detect antibodies to Anaplasma phagocy-
tophilum, Anaplasma platys, Borrelia burgdorferi, Ehrlichia
canis, or Ehrlichia ewingii, and did not detect antigens of
Dirofilaria immitis. Based on the available information, a
working diagnosis of EPG was made, and the dog was
treated with prednisone (50mg, q24h), azathioprine
(50mg, q24h), and multiple doses of 10% fenbendazole
suspension (12mL, q24h). After 5d of hospitalization, the
dog was returned to the care of his owners, with some-
what improved health, but with restricted exercise recom-
mended.

The dog was examined again 2wk later and had
improved clinically. Review of current and previous radio-
graphs found that some of the smaller pulmonary opacities
were no longer visible, the larger opacities were smaller,
and the tracheobronchial lymph nodes were smaller. After
another 6 wk, the pulmonary opacities, but not the tracheo-
bronchial lymph nodes, were slightly smaller again. On a
recheck CBC, there was mild regenerative anemia; leuko-
cyte numbers were within Rls, except for mild lymphope-
nia, which was thought to be the result of corticosteroid
therapy.

At ~19-mo-old, the dog was coughing, had leukocytosis
(19.4 x 10°/L) with neutrophilia and mild left shift (14.6 x
10°/L segmented neutrophils and 0.4 x 10°/L bands),
eosinophilia (2.7 x 10°/L), and basophilia (0.4 x 10°/L).
Compared to 2mo earlier, pulmonary opacities and tra-
cheobronchial lymph nodes were larger, and similar in size
to when the dog was first examined at the WCVM; the dog
was still being treated with prednisone at this time. Doxy-
cycline (150 mg, q12h) and inhalant fluticasone propionate

(125pg, q6—8h) were added to the dog’s treatments.
However, the dog’s condition deteriorated, with anorexia,
reluctance to move, and dyspnea progressing to respiratory
distress. Within a week, the dog was euthanized and sub-
mitted to Prairie Diagnostic Services (PDS), at the WCVM,
for postmortem examination.

The postmortem findings were consistent with a diagno-
sis of EPG. Specifically, there were 4, coalescing, firm, pale
masses in the right middle lung lobe. The largest mass was
18 x 12 x 12cm. There were 3, closely associated, smaller
masses measuring 9 x 4 x 3cm, 7 x 4 x 3cm, and 5 x 3 x
3cm. All masses were firm, multinodular, and mottled red
and white (pale). The cut surfaces of the masses were uni-
formly firm and pale, with areas of redness and small brown,
dry foci that were interpreted as foci of necrosis (Fig. 1).
The right cranial lobe was compressed and atelectatic. The
tracheobronchial lymph nodes were, equivocally, mildly
enlarged. No other masses or lesions of significance were
evident in any other organs.

Histologically, the masses were composed of many
polymorphonuclear cells, at least half of which were inter-
preted to be eosinophils. There were also many, moderate-
to-large, variably shaped, mononuclear cells with
moderate-to-large, round-to-oval nuclei, interpreted to be
macrophages; and small numbers of neutrophils, lympho-
cytes, and plasma cells; all intermixed with, and separated
and surrounded by, long, medium, and short, variably thick,
bundles of collagen (Fig. 2). Fibroblasts were present as
were several degenerate and necrotic cells, larger foci of
necrotic cells, and well-demarcated foci of coagulative
necrosis. In some areas, the fibrous tissue was more promi-
nent than the mixed inflammatory cells. A moderately thick
fibrous tissue capsule surrounded the masses. A mediastinal
lymph node contained many lymphoid follicles. However,
a large proportion of the node was effaced by fibrous tissue
infiltrated by eosinophils, macrophages, and smaller num-
bers of neutrophils.

We searched the veterinary literature for reports of EPG
in dogs and selected information on signalment, clinical
information, and pathology (Table 1).>¢*!"!>!7 OQur case
was diagnosed as EPG, and selected information was
added to Table 1. We excluded dogs for which there were
no reports of nodules (defined as <3-cm’) or masses
(defined as >3-cm’) in the lung, or which did not have his-
tologic features of EPG, or both (shaded areas in Table 1).
Thus, we included information from 26 dogs in further
analysis.

The 26 dogs with EPG included 17 purebreds and 7
crossbred dogs. The breed of 2 dogs was not reported. The
diversity of the breeds reported does not suggest a breed
predisposition. Although 6 of the dogs were German Shep-
herds or German Shepherd crossbred dogs, this may sim-
ply represent the popularity of that breed. Affected dogs
included 15 males, 3 of which were castrated, and 9
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Figure 2. Eosinophilic pulmonary granulomatosis in a dog.
A. Low-magnification photomicrograph of the mass. Many
polymorphonuclear cells and other inflammatory cells are
intermixed with bundles of collagen. H&E. Original objective 10x.
B. Low-magnification photomicrograph of the mass highlighting
the bundles of collagen. Masson trichrome. Original objective 10x.
C. High-magnification photomicrograph of the mass demonstrating
many eosinophils. Duffy. Original objective 100x.

females, 3 of which were spayed. The sex of 2 dogs was
not reported. There does not appear to be a sex predilection
for EPG in dogs.

The age of the 26 affected dogs ranged between 1 and
8y, with mean and median ages of 4.2 and 3.3y, respec-
tively. Further, 13 of the dogs were <3y old and 9 were
<2.5y old. These ages are important given that neoplasia is
a differential diagnosis for any dog experiencing coughing
and dyspnea, and found to have opacities (i.e., nodules and
masses) in the lungs. However, dogs with primary lung can-
cer are, on average, 10—11y of age at the time of diagnosis,
and rarely <6y of age.*'"'*** Several reports did not pro-
vide hematologic data. Using published reference intervals’
(which are similar to those established by PDS, and pro-
vided above), at least 14 dogs with EPG reported in the lit-
erature had concurrent eosinophilia and 8 had basophilia.
There are relatively few disease conditions associated with
eosinophilia and even fewer associated with basophilia.
However, one disease condition associated with both eosin-
ophilia and basophilia is the presence of Dirofilaria immitis
within the vascular system.'®'®

Multiple reports have noted an association between the
presence of D. immitis and EPG.>*'* However, further inves-
tigation is needed before suggesting that D. immitis is the
cause of EPG. Of the 26 dogs with EPG reported in the lit-
erature, 18 had no evidence of D. immitis infection at the
time EPG was diagnosed. It could be argued that 8 dogs with
EPG had evidence of D. immitis infection and that, in the
other 18 dogs, the absence of evidence of infection is not the
same as “evidence of absence” of infection, either at the time
of, or before, the diagnosis of EPG.

However, if the cases summarized in Table 1 are exam-
ined as 2 groups based on the date of reporting, diver-
gence is apparent. Of the 19 cases of EPG reported before
or during 1988, 8 had evidence of D. immitis infection,
whereas 11 did not. Of the 7 cases of EPG reported during
or after 2013, none of them had evidence of D. immitis
infection even though the methods of detection of infec-
tion had improved and testing would have been more
common. It is also important to note that heartworm pro-
phylaxis was introduced during the 1980s and 1990s and
has become common.">"*'* Additionally, it has been sug-
gested that there may be 2 forms of EPG in dogs, one that
may be associated with D. immitis infection and another
that is not."

Antemortem detection of multiple nodules and masses
in the lungs using diagnostic imaging, combined with
cytologic evidence of eosinophils in the lesions, is highly
suggestive of EPG. The usefulness of concurrent eosino-
philia and basophilia in the diagnosis of EPG needs to be
investigated, and the causal association of D. immitis
infection and EPG is questioned and also needs to be fur-
ther investigated.
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