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INTRODUCTION

Coccidioidomycosis is an endemic mycosis 
prevalent in arid regions of southwestern United 
States, Mexico, and semiarid regions of Central and 
South America (FISHER et al., 2002; LUNA-ISAAC 
et al., 2014; ZACHARY, 2017). The disease affects 
humans and other species of domestic and wild 
animals, and is caused by two species of dimorphic 
fungi, Coccidioides immitis and C. posadasii, which 
are found in the soil (GREENE, 2015; BOSCO et al., 

2016). Inhalation of arthroconidia constitutes the main 
route of infection in susceptible hosts (CASWELL & 
WILLIAMS, 2016; ZACHARY, 2017).

Dogs predominantly feature asymptomatic 
or subclinical infections and few animals develop 
serious infections (SHUBITZ et al., 2005), of which 
the pulmonary form is considered the most common 
(GREENE, 2015). Occasionally, the disseminated 
form is observed, especially in immunosuppressed 
animals (BOSCO et al., 2016; CASWELL & 
WILLIAMS, 2016). Human infection in semiarid 
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ABSTRACT: We described a case of systemic infection by Coccidioides sp. in a dog. An adult, mixed breed, free-ranging male dog presented 
with clinical signs that included apathy, cachexia, anorexia, limited mobility with sternal recumbency, bilateral mucopurulent ocular discharge, 
dyspnoea, pulmonary crepitation, erosive and nodular lesions on the skin, and swelling and stiffness of the left tibiotarsal joint. The dog was 
submitted to a postmortem examination. Grossly, there were multiple yellow to white nodules in various organs. Histologically, the lesions 
were characterized as pyogranulomatous inflammation associated with fungal spherules morphologically consistent with Coccidioides sp. 
The dog was concomitantly diagnosed with undifferentiated sarcoma affecting the skin, lymph nodes, liver, and testicles.  The diagnosis of 
coccidioidomycosis was made based on the histologic changes associated with morphotintorial features and positive immunolabeling of 
organisms with anti-Coccidioides immunohistochemistry. This case demonstrated that Coccidioides sp. can infect dogs that inhabit urban 
centers in the semiarid region of Northeastern Brazil, likely due to exposure to dust from contaminated environments.
Key words: dog disease, Coccidioides sp., spherules, arthroconidia.

RESUMO: Descreve-se um caso de infecção sistêmica por Coccidioides em um cão. Um cão adulto, sem raça definida e errante, atendido 
com sinais clínicos que incluíram apatia, caquexia, anorexia, dificuldade de locomoção com decúbito esternal, secreção ocular bilateral 
mucopurulenta, dispneia, crepitação pulmonar, lesões erosivas e nodulares na pele, aumento de volume e rigidez na articulação tibiotársica 
do membro pélvico esquerdo. O cão foi submetido a um exame post-mortem. Macroscopicamente, haviam múltiplos nódulos amarelo-
brancacentos em vários órgãos. Histologicamente, as lesões foram caracterizadas por inflamação piogranulomatosa associada a esférulas 
fúngicas morfologicamente consistentes com Coccidioides sp. O cão foi diagnosticado concomitantemente com sarcoma indiferenciado 
afetando a pele, linfonodos, fígado e testículos. O diagnóstico de coccidioidomicose foi realizado com base nas alterações histológicas 
associadas as características morfotintoriais e imunomarcação positiva dos organismos com anti-Coccidioides na imuno-histoquímica. Esse 
caso demonstra que Coccidioides sp. pode infectar cães que habitam centros urbanos no semiárido do Nordeste do Brasil, provavelmente 
devido à exposição a poeira de ambientes contaminados.
Palavras-chave: doença de cão, Coccidioides sp., esférulas, artroconídios.
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Northeastern Brazil occurs as outbreaks or single 
cases and is often associated with hunting of wild 
animals (COSTA et al., 2001; CORDEIRO et al., 
2009; TOGASHI et al., 2009). However, there is 
still little information on the clinical and pathologic 
characteristics of canine coccidioidomycosis in this 
area (WANKE et al., 1999). In this paper, we described 
a case of systemic Coccidioides sp. infection in a dog 
in the state of Paraiba, Northeastern Brazil.

MATERIALS   AND   METHODS

A dog with a history of cachexia, 
incoordination, and skin lesions died and was 
submitted to necropsy. Routine samples from all 
organs were collected, fixed in 10% neutral buffered 
formalin, routinely processed for histology, and stained 
with hematoxylin and eosin (HE). Histochemical 
techniques, including Grocott methenamine silver 
(GMS) and periodic acid-Schiff (PAS) staining, 
were used to reveal the agent and its morphological 
characteristics. To show the melanin pigment, special 
Fontana-Masson (FM) staining was used.

Sections of the cervical lymph node were 
processed for immunohistochemistry (IHC). IHC was 
performed on an automated stainer (Nemesis 3600, 
BioCare Medical, Concord, CA). A rabbit biotinylated 
anti-Coccidioides immitis polyclonal antibody (Gibson 
Bioscience, Lexyngton, KY) at a dilution of 1: 10,000 for 
60 min was used to detect the target. The immunoreaction 
was visualized using 3,3-diaminobenzidine (DAB) 
substrate (BioCare Medical, Concord, CA) for 12 min 
contrasted with hematoxylin.

Sections of the skin were processed for 
IHC using polyclonal antibodies including CD3 
(Dako Agilent®), CD20 (Thermo®), Iba-1 (Wako®), 
Granzyme B (Spring®) and monoclonal Tryptase 
(Dako Agilent®), CD45RA (Dr P.F. Moore, Davis, 
CA), CD45 (Dr P.F. Moore, Davis, CA) and 
MUM1 (Biocare medical®) at the manufacturer’s 
recommended dilutions. As amplification and 
detection system the Envision Dual Link (DAKO, 
K4065) and diaminobenzidine chromogen (DAKO, 
K3468) were used and counterstained were with 
Harris’ Hematoxylin.

RESULTS

An adult, mixed breed, free-ranging male 
dog from the city of Patos (semiarid region of the 
state of Paraiba, Brazil) was examined after a 9-day 
history of cachexia, incoordination, and skin lesions. 
Physical examination revealed apathy, sternal 

recumbency, bilateral mucopurulent ocular secretion, 
dyspnea, pulmonary crepitation, onychogryphosis, 
erosive and nodular lesions on the skin of the left 
lateral thorax, ventral chest, elbow, and coxofemoral 
joint area, as well as increased volume and stiffness of 
the left tibiotarsal joint. The dog spontaneously died a 
few hours later and was submitted for necropsy. 

Grossly, there were circular cutaneous 
ulcerations on the costal and ventral abdominal 
region. The subcutaneous tissues of   the ventral 
cervical region, tail base, scrotum, and perianal 
area were expanded by firm yellow nodules. The 
superficial cervical lymph nodes were enlarged and 
firm, and had pale yellow, elevated areas on the cut 
surface. In the thorax were 600 mls of serosanguinous 
fluid. Throughout the lungs there were numerous 
white firm nodules measuring between 2 and 8 mm 
in diameter (Figure 1A) interspersed with extensive 
white and firm masses adjacent to the bronchi (Figure 
1B). The pericardial sac was expanded with yellow 
to brown fluid containing yellow strands of fibrin. 
The epicardial surface of the heart was expanded by a 
nodule measuring 3 cm in diameter that also infiltrated 
the myocardium (Figure 1C). Similar nodules were 
also observed in the intercostal musculature and left 
tibiotarsal joint. In the epididymis, a diffuse yellow-
white and irregular thickening circumferentially 
compressing the adjacent testicular parenchyma 
was found. The testicles were small and yellow, and 
presented a protruding nodule with 1 cm in diameter 
on the surface (Figure 1D). 

The lesions were histologically 
characterized by pyogranulomatous pneumonia, 
bronchitis, myocarditis, lymphadenitis, myositis, 
arthritis and osteomyelitis of the left tibiotarsal joint, 
and epididymitis. Inflammatory infiltrates consisted 
of numerous neutrophils surrounded by epithelioid 
and foamy macrophages, multinucleate giant cells, 
and fewer lymphocytes and plasma cells. Extensive 
areas of fibrosis were found surrounding the 
pyogranulomas. Multiple fungal yeasts (spherules) 
with 15 to 80 µm in diameter and a thick double 
hyaline wall were found freely within the neutrophilic 
infiltrates or in the cytoplasm of multinucleate giant 
cells. Spherules contained a basophilic center with 
homogeneous, granular, or flocculent material 
(immature spherules) or round endospores (mature 
spherules) with 6 to 8 µm in diameter (Figure 2A). 
The spherules were stained with PAS (Figure 2A, 
inset) and GMS stain (Figure 2B). The organisms 
presented immunopositivity for Coccidioides spp. 
IHC (Figure 2C). In the lungs, multiple vessels were 
occluded by mural deposition of basophilic mineral. 



Systemic coccidioidomycosis in a dog in Northeastern Brazil.

Ciência Rural, v.51, n.12, 2021.

3

In addition to systemic fungal infection, 
tumor metastases were observed affecting the skin, 
lymph nodes, liver, and testicles. Histologically, there 
was densely cellular neoplastic proliferation, non-
encapsulated, poorly delineated arranged in a loosely 
spaced layer, supported by sparse fibrovascular 
stroma. The cells were rounded with granular 
cytoplasm, varying in quantity from moderate to 
sparse and with evident boundaries. The nuclei were 
large, rounded with dotted chromatin and poorly 
evident nucleoli, sometimes with rimmed chromatin. 
There was discreet pleomorphism characterized by 
anisocytosis and anisokaryosis. Mitoses were frequent 
(4 to 5 per field of higher magnification [400x]). The 
neoplastic cells markedly infiltrated and expanded the 
superficial and deep dermis, lymphatic cords, hepatic 
sinusoids, and testicular parenchyma (Figure 2D).

All the antibodies used in IHC were negative 
for neoplastic cells and FM staining did not reveal the 
presence of pigment. Therefore, it was not possible to 
determine the cellular origin of the neoplasm and the 
diagnosis of undifferentiated sarcoma was established 
based on morphological analysis.

DISCUSSION

The diagnosis of coccidioidomycosis was 
made based on the histologic changes and confirmed 
by IHC. Although, C. immitis was thought to be the 
only Coccidioides sp. responsible for infection and 
clinical disease, additional molecular studies have 
revealed the existence of a new species, C. posadasii 
(FISHER et al., 2002). The species C. immitis occurs 
primarily in California and northwestern Mexico 
(FISHER et al., 2001), while the species C. posadasii 
is responsible for infections in other endemic regions, 
including in Brazil (BOSCO et al., 2016).

In Brazil, the disease has been frequently 
described in humans, especially in the semiarid 
region of the Northeast region (CORDEIRO et al., 
2009). Sporadic cases of the infection have also been 
reported as affecting several species of domestic and 
wild animals (EULALIO et al., 2000; CORDEIRO 
et al., 2012; BOSCO et al., 2016). In canine species, 
coccidioidomycosis is an uncommon disease they 
are usually infected during armadillo hunting, where 
humans use the dogs to dig the soil and capture the 

Figure 1 - Coccidioidomycosis in a dog. A) The lungs exhibit numerous yellow nodules 
throughout the parenchyma. B) Cut surface of the lung evidencing a white nodule 
partially surrounding the bronchi. C) Cut surface of the heart fixed with well-
delimited and yellowish circular area in the myocardium. D) Epididymis with 
diffuse, yellow-white thickening surrounding the tunica albuginea. Testicle with 
parenchymal nodule (asterisk) consisting of the undifferentiated sarcoma area.
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animals (WANKE et al., 1999; BOSCO et al., 2016). 
In this case study, the means of infection remain 
undetermined, as the dog was a free-ranging animal.

The filamentous infective forms of 
Coccidioides spp. (arthroconidia) are found in 
the soil (GREENE, 2015). In endemic areas, 
infections usually occur due to secondary soil dust 
aerosolization by virtue of winds or heavy rain during 
dry periods (CASWELL & WILLIAMS, 2016; 
SIMOES et al., 2016). Similarly, it is likely that 
exposure to arthroconidia occurred via contact with 
the environment. 

The upper airways are the main port of 
entry in cases of coccidioidomycosis (ZACHARY, 
2017). After inhalation and infection of the lungs, 
the arthroconidia become spherules that mature 
and produce endospores (GUARNER & BRANDT, 

2011). Cases of primary skin infection through 
direct implantation of organisms can also 
occur (PLOTNICK et al., 1997; CASWELL & 
WILLIAMS, 2016; SIMOES et al., 2016). In the 
present case, the extensive lesions in the lung indicate 
a primary respiratory infection with hematogenous 
dissemination to other organs. 

Absence of immunolabeling of neoplastic 
cells seen in this case, may be associated with a long 
period of fixation in formalin, harming antigenic 
recovery. Related factors as the temperature and 
length of fixation can result in reduced or lost 
immunoreactivity due to the occurrence of cross-links 
the fixation period, altering structures of proteins 
(RAMOS-VARA & BEISSENHERZ, 2000). The 
concomitant occurrence of mycosis and neoplasms, 
as seen in this case, is rare. Only one report describes 

Figure 2 - Coccidioidomycosis in a dog. A) Cervical lymph node. Spherules of Coccidioides sp. at different stages of 
maturation. Immature spherule (left) with a nucleate, basophilic, homogeneous center (arrow) and mature 
spherule (right) containing endospores (arrowhead) surrounded by neutrophils, epithelioid macrophages, 
and lymphocytes [hematoxylin and eosin. Bar, 20 µm]. Inset, spherules stained with periodic acid-Schiff 
[Bar, 20 µm]. B) Tibiotarsal joint.  Multiple spherules stained with Grocott methenamine silver [Bar, 20 
µm]. C) Cervical lymph node. Organisms are immunopositive for anti-Coccidioides immunohistochemistry 
[3,3-diaminobenzidine. Bar, 50 μm]. D) Testicle. Neoplastic cells infiltrating and markedly expanding the 
seminiferous tubules [hematoxylin and eosin. Bar, 50 μm].
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an association between coccidioidomycosis and 
lymphoma in a dog that was successfully treated 
using antibiotics, chemotherapy, and antifungal drugs 
(JEROSKI, 2003). The mineralization observed in the 
affected tissues in this case may be correlated with 
the chronic granulomatous inflammation associated 
with Coccidioides sp. has been previously described 
in pulmonary lesions (FERNANDEZ et al., 2018).

The differential diagnoses in our case 
included Rhinosporidium seeberi, which affects 
mucous membranes and exhibits larger sporangia, 
and are eventually confused with mature spherules 
of Coccidioides spp. due to the large size of the 
structures associated with endosporulation. The 
adiaspores of Emmonsia spp. are relatively larger, 
uninucleate with a thick capsule, and presents no 
endosporulation (CASWELL & WILLIAMS, 2016). 
The yeasts of Paracoccidioides spp. can be confused 
with endospores of Coccidioides sp. when they do 
not have the typical multibudding aspect (QUEIROZ-
TELLES & ESCUISSATO, 2011). The diagnosis 
of coccidioidomycosis can be made through the 
morphological characteristics of the agent in the affected 
tissues (GUARNER & BRANDT, 2011); however, the 
use of IHC and molecular techniques are essential for 
confirming the diagnosis (AJITHDOSS et al., 2011).

CONCLUSION

This case demonstrated that Coccidioides 
sp. can infect dogs that inhabit urban centers in the 
semiarid region of Northeastern Brazil likely due to 
exposure to dust from contaminated environments.
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