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Introduction
Histoplasmosis, caused by Histoplasma capsulatum, is a 
soil-borne fungus found worldwide and enzootic to 
much of the USA east of the Rocky Mountains. Infection 
occurs via inhalation of aerosolized infective micro-
conida, produced by sexually reproducing mold in the 
environment. Once in the body, the microconidia trans-
form into asexually budding yeast. Based on seropreva-
lence studies, transient or subclinical infections are 
common in enzootic areas.1 With chronic infection, dis-
semination to multiple body systems often occurs.2–6 
Organs most often involved include the lungs, eyes, 
lymph nodes, spleen, liver, bone marrow, bones and 
joints.2,3,7 Essentially, any organ can be involved. 
Compared with cryptococcosis and aspergillosis, histo-
plasmosis is much less likely to involve the nasal cavity, 
sinuses and central nervous system.6,8 Clinical signs are 
dependent upon the organ systems involved, and often 
are non-specific, including anorexia, weight loss, leth-
argy and fever.2–4,6 

In the authors’ experience, the diagnosis is often delayed, 
with the reported median duration of clinical signs being 6 
weeks.2 This might be, in part, due to suspicion of other 
more common inflammatory diseases such as cancer, or 
viral or bacterial infections. Diagnosis is commonly made 
by a combination of appropriate clinical signs and detect-
ing Histoplasma antigen in the blood or urine.5,6 Finding H 
capsulatum yeasts in body fluids or tissue samples confirms 
the diagnosis, as can a positive fungal culture or detecting 
H capsulatum DNA by PCR. Treatment is dependent upon 
the severity of disease and includes azole antifungal ther-
apy. Prognosis is variable with approximately two-thirds of 
treated cats surviving 6 months after diagnosis.2
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Abstract
Case summary This report describes a cat with a rare form of histoplasmosis: invasive rhinitis with adnexal 
involvement, mimicking disease more commonly caused by cryptococcosis or aspergillosis. This case is especially 
noteworthy as it was from an area where histoplasmosis is not enzootic.
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Case description
A 2-year-old neutered male domestic shorthair cat was 
presented for nasal discharge, sneezing, coughing, and 
redness and swelling of the conjunctiva. Residing in 
Washington, the cat was originally rescued from central 
California as a kitten and had previously tested negative 
for circulating feline leukemia virus (FeLV) antigen and 
feline immunodeficiency virus antibodies (SNAP FeLV/
FIV; IDEXX). The cat had received initial vaccinations 
against feline herpesvirus, feline calicivirus, Chlamydia 
felis, feline panleukopenia virus, FeLV and rabies. Upper 
respiratory viral infection with secondary bacterial infec-
tion was diagnosed and amoxicillin/clavulanic acid 
(31.2 mg/kg PO q12h for 7 days [Clavamox; Zoetis]) was 
prescribed. Clinical signs improved but failed to resolve 
completely.

Two weeks after the initial hospital visit, the cat was 
again presented for continued sneezing, and ocular and 
nasal discharge. Physical examination was unremarkable 
and booster vaccinations were administered. Three 
months after the initial hospital visit, the cat was re-
examined for persistent ocular and nasal discharge. 
Examination revealed a mild fever (103.1ºF [39.5°C]), 
bilateral chemosis and a (0.5 cm diameter) cutaneous 
nodule near the lateral canthus of the right eye. In-house 
fine-needle aspiration (FNA) cytopathology of the cuta-
neous nodule showed suppurative inflammation. 
Neither bacterial nor fungal organisms were seen. 
Cytopathology was not submitted for clinical pathologist 
review. The sample was not submitted to microbial cul-
ture. Based on the clinical findings, a presumptive diag-
nosis of viral upper respiratory infection was made and 

topical ophthalmic gentamicin sulfate drops (1 drop in 
both eyes [OU] q12h for 7 days; Pacific Pharma), orbiflox-
acin (7.5 mg/kg PO q24h for 7 days [Orbax; Bayer]) and 
lysine supplementation (250 mg PO q12h indefinite dura-
tion [Enisyl-F Lysine Bites; Vetoquinol]) were prescribed.

Two weeks later (3.5 months after the initial hospital 
visit), the cat was presented for decreased appetite, 
decreased activity, audible upper respiratory noise, wors-
ening periocular signs, ocular and nasal discharge, and a 
swollen nose. Physical examination revealed stertor, 
worsening bilateral chemosis, conjunctivitis, blepharos-
pasm, mucopurulent ocular and nasal discharge, and 
facial deformity caused by soft tissue swelling over the 
bridge of the nose (Figures 1 and 2). Based on these find-
ings, fungal rhinitis was considered, with Cryptococcus 
species being most likely, followed by aspergillosis. 
Owing to the facial deformity and young age of the cat, 
nasal foreign body and neoplasia, respectively, were con-
sidered unlikely. In-house FNA cytopathology of the soft 
tissue swelling showed granulomatous inflammation, but 
no bacteria or fungi were seen. The sample was not sub-
mitted for review by a clinical pathologist or for microbial 
culture. A serum latex agglutination test for cryptococcal 
antigen (Infectious Diseases Lab, University of Georgia) 
was negative. Owing to the high pretest probability of 
cryptococcosis, the test was repeated once, on the same 
sample, and was again negative. While the cryptococcal 
antigen test was pending, owing to the high suspicion of 
fungal rhinitis, fluconazole (10 mg/kg PO q12h adminis-
tered for 5 days [Food and Drug Administration (FDA)-
approved generic; manufacturer unknown]) was 
prescribed. In response to the negative cryptococcal anti-
gen test, the cat was placed under general anesthesia and 

Figure 1 Facial deformity caused by fungal rhinitis in a cat 
with histoplasmosis

Figure 2 Facial deformity and periocular involvement in a cat 
with histoplasmosis
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the nasal cavity was flushed with 1 ml of 0.9% NaCl, with 
most of that volume being recovered. Nasal flush infusate 
was submitted for cytopathology, which revealed pyo-
granulomatous inflammation with intracellular yeast 
organisms most consistent with H capsulatum (Figure 3). 
In addition, H capsulatum was grown in fungal culture of 
nasal infusate. Fluconazole was discontinued and itracon-
azole (5 mg/kg PO q12h until disease resolution 
[Itrafungol; Elanco]) was prescribed. Voriconazole 1% 
ophthalmic drops (compounded, 1 drop OU q12h for 5 
weeks) was prescribed; 0.75 mg dexamethasone (final 
concentration of 0.05 mg/ml) was subsequently added to 
the drops for anti-inflammatory effects. Robenacoxib 
(1.4 mg/kg q24h for 3 days, then every other day × three 
doses [Onsior; Elanco]) was also prescribed.

Over the following month (3.5–4.5 months after the ini-
tial hospital visit) the ocular and nasal discharge, periocular 
signs, activity level and appetite improved. The swelling 
over the nose persisted and terbinafine (compounded, 
30 mg/kg PO q12h administered for 11 days) was added to 
the treatment regimen. Within 2 weeks (5 months after the 
initial hospital visit) the cat developed anorexia, vomiting 
and diarrhea. Serum biochemistry showed increased ala-
nine transaminase (ALT; 243 U/l; reference interval [RI] 
12–130 U/l) and alkaline phosphatase (ALP) activity 
(135 U/l; RI 14–111 U/l). The remainder of the biochemistry 
analysis and complete blood count were within the RIs. 
Owing to suspicion of adverse effects related to terbinafine, 
terbinafine was discontinued and metronidazole (com-
pounded, 16 mg/kg PO q12h for 21 days), capromelin 
(3 mg/kg PO q24h unknown duration [Entyce; Aratana 
Therapeutics]) and an injection of maropitant (1 mg/kg SC 
once [Cerenia; Zoetis]) were prescribed. Itraconazole was 
continued as previously prescribed. Soon after, the cat’s 

appetite quickly improved and vomiting resolved. Two 
weeks later (5.5 months after the initial hospital visit), ALT 
was 387 U/l (RI 29–111 U/l) and the ALP activity was 
103 U/l (RI 12–63 U/l), which was attributed to itracona-
zole since the terbinafine had been discontinued. No addi-
tional serum chemistries were run.

Over the following 2.5 months (5.5–8 months after 
the initial hospital visit), nasal and ocular discharge 
and periocular signs slowly resolved, while the swell-
ing over the nose persisted. For treatment monitoring, 
approximately 5 months after the initiation of itracona-
zole, serum and urine were tested for Histoplasma anti-
gen with an enzyme immunoassay (MVista Histoplasma 
Antigen Quantitative EIA; MiraVista Diagnostics). 
Antigen was not detected in serum but was detected in 
urine (0.4 ng/ml; no RI). Itraconazole was continued 
and the swelling over the nose slowly improved over 
the following 2.5 months (8–10.5 months after the ini-
tial hospital visit). At that time, a repeat Histoplasma 
urine antigen test was negative, and an itraconazole 
blood level was elevated (>20 µg/ml; RI 2–7 µg/ml 
[MVista Itraconazole Bioassay; MiraVista Diagnostics]). 
Owing to the resolution of clinical signs and a negative 
urine antigen test, itraconazole was administered for an 
additional 30 days then discontinued, and 3 months 
later (14.5 months after the initial hospital visit) a 
Histoplasma urine antigen test remained negative. The 
negative urine antigen test, absence of clinical signs 
and continued bony remodeling of the nasal cavity sug-
gested that the cat remained in clinical remission 
(Figures 4 and 5).

Figure 3 Mostly intracellular Histoplasma capsulatum 
yeasts seen within a macrophage. Yeasts are small (2–5 µm 
diameter) and round with a thin translucent rim. The 
nucleus shows dark staining, and is crescent shaped and 
eccentrically placed. Romanowski-type stain

Figure 4 Improved facial deformity and resolved periocular 
disease in a cat 3 months after treatment for histoplasmosis
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Discussion
This report describes a rare manifestation of histoplas-
mosis in a cat from a non-enzootic area. Findings suggest 
that histoplasmosis should be considered in cats with 
chronic nasal disease even in non-enzootic areas. The 
clinical signs in the present case are classic for sinonasal 
cryptococcosis or aspergillosis – chronic nasal discharge 
with facial deformity, facial cutaneous lesions and 
 ocular/adnexal involvement.8–12 In contrast, nasal 
involvement is very uncommon in cats with histoplas-
mosis.3–6 The authors are unaware of a published report 
describing histoplasmosis primarily manifesting as 
chronic nasal disease in a cat. The adnexal (conjunctival 
and nictating membrane) involvement described in this 
cat has been reported and is estimated to occur in 4% of 
cats with histoplasmosis.13 The reported nodular and 
crusting facial lesions are more commonly found.3,5,14–16

Like the present case, in the authors’ experience, the 
diagnosis of histoplasmosis in cats is often delayed.2 
This might be, in part, due to initial clinical suspicion of 
more common inflammatory diseases. In the present 
case, initially viral infection seemed more likely owing 
to the nasal and periocular signs and the relatively 
higher incidence upper respiratory viral disease com-
pared with fungal rhinitis in cats. As the disease pro-
gressed, the facial cutaneous lesion, and especially the 
facial deformity, suggested a fungal infection was more 
likely. The cryptococcal latex agglutination antigen test, 
used in the present case, is highly sensitive (>95%) and 
specific (>95%) for cryptococcosis.8,17 The negative 
result made cryptococcosis much less likely. A commer-
cially available Aspergillus antibody immunodiffusion 
test is less sensitive (43%) but highly specific (100%) for 

sinonasal aspergillosis, but was not performed in this 
case owing to the relatively lower incidence of sinonasal 
aspergillosis in cats.18

In the present case, attempts were made to use FNA 
cytopathology to identify fungal organisms from the 
cutaneous lesion and swelling over the bridge of the 
nose. Both samples showed inflammation, but fungal 
organisms were not found. While finding intracellular 
yeast organisms consistent with Histoplasma species is 
considered the ‘gold standard’ for diagnosing histoplas-
mosis, these can be difficult to find and can require sam-
pling multiple organs on multiple occasions. Even with 
extensive sampling, organisms are not always found. 
Moreover, identifying Histoplasma organisms might be 
even more challenging in a non-enzootic area where vet-
erinarians do not diagnose histoplasmosis on a regular 
basis. Similarly, a positive fungal culture, along with evi-
dence of pyogranulomatous inflammation on cytopa-
thology, is highly specific but lacks sensitivity for 
histoplasmosis.19 In addition, handling Histoplasma cul-
tures poses a risk to laboratory personnel and appropri-
ate protective measures are vital. In the present study, 
nasal sampling led to the discovery of granulomatous 
inflammation and intracellular yeasts, consistent with  
H capsulatum. This, in combination with a positive fun-
gal culture, provided a definitive diagnosis. 

Even after several months of antifungal treatment, the 
urine Histoplasma antigen test was positive, suggesting it 
could be used as a non-invasive diagnostic option for simi-
lar cases. The Histoplasma antigen enzyme immunoassay is 
highly sensitive (94%) and specific (97%) for histoplasmo-
sis in cats and is also useful for treatment monitoring.5,6 
Based on the fact that antigen concentrations decrease 
with successful treatment, and antigen testing was not per-
formed at the time of diagnosis, the antigen concentration 
was likely higher before treatment. While the diagnostic 
performance of the Histoplasma antigen test has not been 
studied specifically in cats with localized histoplasmosis, 
the sensitivity is likely lower than for disseminated dis-
ease. This presumption is supported by the false-negative 
results described in the literature, which include cats with 
ocular, bone and joint, or gastrointestinal involvement.7,20,21 
Like the present case, antifungal treatment should con-
tinue at least 1 month after the first negative urine 
Histoplasma antigen test and resolution of all clinical signs.5

The second noteworthy aspect of this case was the geo-
graphic locations – California and Washington, which are 
not areas where histoplasmosis is considered enzootic. In 
the USA, histoplasmosis in cats is most often seen in the 
south, south-central and midwestern states, although it is 
occasionally reported from non-enzootic areas such as 
California.16 The sporadic occurrence of histoplasmosis in 
non-enzootic areas might be partly explained by the envi-
ronmental suitability for growth of histoplasmosis. A 
recent study, using statistical modeling of land cover use, 

Figure 5 Improved facial deformity and resolved periocular 
disease in a cat 3 months after treatment for histoplasmosis
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distance to ground water and soil pH showed that an area 
in California’s Central Valley was highly suitable for the 
growth and sporulation of H capsulatum.22 The Central 
Valley, and the lower San Joaquin valley where this cat was 
rescued, are the primary agricultural areas of California, so 
it is conceivable that through irrigation for farming that H 
capsulatum is found more frequently in the environment in 
these areas. Even within a suitable environment, ecologi-
cal micro-niches play a role. For example, almost all point-
source outbreaks of histoplasmosis in humans are due to 
some disruption of dust or soil that has been contaminated 
with bird or bat feces.23–26 It is not possible to account for 
these micro-niches within the larger scale statistical mod-
eling used to determine H capsulatum growth suitability. 
Interestingly, cats confined indoors are also at risk for his-
toplasmosis and comprise at least one-third of cases, in 
some reports.3,5 This suggests that H capsulatum is present, 
and potentially survives for long periods of time, indoors.

This case report has limitations; most notable is the 
lack of certain diagnostic testing. As with any veterinary 
case, all testing was carried out at the final discretion of 
the pet owner, with testing costs being a consideration. 
Additional diagnostic testing that might have been useful 
includes nasal CT, nasal biopsy with histopathology, 
 thoracic radiographs, abdominal ultrasonography, and 
submandibular lymph node and liver FNA cytopathol-
ogy. Also lacking, because the cat was rescued, is a com-
plete travel history. Although considered unlikely, it is 
possible this cat originated from an enzootic region and 
was transported to California before being rescued.

Conclusions
Even in non-enzootic areas, histoplasmosis should be 
considered in cats with chronic nasal disease, especially 
with facial deformity, periocular involvement or facial 
cutaneous lesions. The urine Histoplasma antigen enzyme 
immunoassay is a non-invasive diagnostic option.
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