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Introduction
Phaeohyphomycosis are cutaneous, subcutaneous or 
systemic fungal infections caused by ubiquitous sapro-
phytic agents with a worldwide distribution and repre-
sent an emerging cause of opportunistic fungal 
infections. Eight species of Cladophialophora have been 
identified, with natural occurrence in soil and vegeta-
tion.1,2 Cladophialophora bantiana is the most frequently 
reported in human and veterinary medicine, with infec-
tions reported in dogs, cats and other species.3–8 
Infections are often refractory to antifungal treatment 
and relapses common.5,8,9 Currently recommended treat-
ment includes aggressive surgical resection of affected 
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Abstract
Case summary  A 1.5-year-old castrated male domestic shorthair cat presented with a 2 month history of progressive 
nasal swelling and hyporexia. Minimal improvement prior to referral was achieved with a course of antibiotics and 
glucocorticoids. Cytology of an ulcerative lesion on the dorsal aspect of the nose was consistent with a diagnosis of 
phaeohyphomycosis. The cat achieved static disease for 6 weeks following initiation of itraconazole but developed 
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identified infection with a Cladophialophora species not previously reported to cause disease. Initial response to a 
combination of itraconazole and terbinafine was noted, but owing to severe thrombocytopenia this combination was 
discontinued. Voriconazole was used but discontinued because of adverse side effects. Posaconazole treatment 
was offered throughout the clinical course but rejected owing to financial constraints and an uncertain response 
to medical therapy. Rhinotomy with debulking of diseased tissue and topical malachite green treatment was 
performed. Following the procedure itraconazole was continued and the cat has had no recurrence for over 1 year.
Relevance and novel information  Infections by Cladophialophora species have been reported in veterinary species, 
including cats. The specific fungal organism isolated from this cat has not been previously reported to cause 
disease in humans or animals and has only been described in the mangroves of Brazil. Furthermore, this is the first 
report to describe the use of topical malachite green as a treatment for refractory phaeohyphomycosis.
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tissue with long-term azole antifungal therapy post- 
surgery owing to local recurrence of disease.4,5

This case report describes an infection caused by a 
novel species of Cladophialophora involving the nasal cav-
ity and frontal sinus, as well as treatment incorporating 
surgery with a single local infusion of malachite green 
for disease management.

Case description
A 1.5-year-old male, neutered, domestic shorthair, 
indoor-only cat presented to University of Florida Small 
Animal Hospital (UFSAH) with a 2 month history of 
progressive nasal swelling, noted initially as crusting 
over the bridge of the nose, and hyporexia. Fine-needle 
aspirate cytology of the swelling had been inconclusive, 
with scant cocci identified. Partial lesion remission was 
achieved with empiric oral enrofloxacin (3.5 mg/kg PO 
q24h [Baytril; Pfizer]). Owing to persistent disease, a 
tapering course of prednisone (0.75 mg/kg PO q24h for 
7 days then 0.75 mg/kg q48h) was administered with no 
visible improvement.

On physical examination (day 1), a firm soft-tissue 
swelling (1 cm × 1 cm × 0.5 cm) was noted on the dor-
sum of the nose. No nasal discharge was present. 
Diminished right nasal airflow was appreciated, 
through a negative slide condensation test. Complete 
blood count and serum biochemistry were unremarka-
ble. Serological tests for feline immunodeficiency virus 
antibody, feline leukemia virus antigen (SNAP FIV/
FeLV Combo Test; IDEXX Laboratories) and Cryptococcus 

antigen (Remel Cryptococcus Antigen Latex Test; 
Thermo Fisher Scientific) were negative.

A presumptive diagnosis of pyogranulomatous 
inflammation secondary to phaeohyphomycosis was 
made based on the identification of moderately baso-
philic to green fungal elements of varying length within 
macrophages, existing as fungal mats within clusters of 
macrophages, and free in the background on cytology. 
Hyphae (~3 µm diameter) had roughly parallel walls, 
frequent ballooning of internal and/or terminal seg-
ments and less frequent acute angular branching (Figure 
1). Biopsy and cultures were declined and empiric anti-
fungal therapy consisting of compounded itraconazole 
(4.9 mg/kg PO q 12h) was instituted.

At day 42 the nasal swelling was unchanged. Repeat 
serum biochemistry was unremarkable. On day 63 the 
cat developed intermittent epistaxis. Contrast-enhanced 
CT of the head and antegrade blind nasal biopsies using 
pituitary cup graspers were performed. Findings 
included a soft-tissue-attenuating nodule (9 mm × 4 mm 
× 9 mm) with moderate contrast enhancement on the 
dorsal aspect of the right nasal planum. Soft tissue- 
attenuating, non-contrast-enhancing material was  
present in the right nasal cavity with accompanying  
multifocal turbinate lysis (Figure 2). The frontal sinuses 
contained non-contrast-enhancing, soft tissue-attenuating 
material without lysis. Biopsy samples were submitted 
for histopathology and fungal culture and sensitivity. 
Itraconazole was continued and terbinafine (28.9 mg/kg 
PO q 24h) was initiated pending results. Histopathology 
identified multifocal-to-coalescing, moderate-to-marked 
chronic neutrophilic and lymphohistiocytic rhinitis with 
fibrosis and bony resorption of the nasal turbinates. 
Large numbers of Grocott-Gomori methenamine silver 
stain (GMS)-positive fungal hyphae (2–6 µm diameter) 
with septate, variable parallel to non-parallel walls that 
exhibited occasional acute angle branching. Within the 
intraluminal exudate, there were small numbers of 
6–9 µm diameter GMS-positive piriform yeasts, or pseu-
dohyphal structures, exhibiting broad-based budding 
(Figure 3).

Fungal isolate identification was performed by com-
bined phenotypic characterization and DNA sequencing 
of the internal transcribed spacer (ITS) region on a pure 
isolate (Fungus Testing Laboratory, Department of 
Pathology, University of Texas Health Science Center at 
San Antonio, Department of Pathology, San Antonio, TX, 
USA). A previously described Cladophialophora species 
was identified.10 Susceptibility testing was performed 
(Table 1). There are no established breakpoints available 
in veterinary species for these organisms.11 The cat’s clin-
ical signs improved with initiation of terbinafine.

On day 168 the cat developed generalized pruritus, 
which was managed by the referring veterinarian and a 
board-certified dermatologist with cefovecin (8 mg/kg 

Figure 1  Cytologic sample obtained via fine-needle 
aspiration of the ulcerative nasal lesion containing septated 
fungal elements (~3 µm), moderately basophilic to green, 
of varying length with occasional acute angular branching 
found within macrophages (black arrows) and free in the 
background. Some fungal elements demonstrate ballooning 
of internal and/or terminal segments (white arrow). Wright-
Giemsa stain at x 100 objective
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SC [Convenia; Zoetis]), a novel-protein diet (Royal Canin 
Feline Selected Protein Rabbit and Pea Diet; Royal 
Canin), topical moxidectin (1%)/imidacloprid (10% 
[Advantage Multi; Bayer]), lime sulfur dips, topical oat-
meal product, topical neem oil and pentoxifylline (14.5 
mg/kg PO q12h).

On day 175, the cat presented to UFSAH for progres-
sive lethargy, hyporexia and acute diarrhea. Small areas 
of hypopigmentation and alopecia were present at the 
ear base and multiple areas of excoriation present on the 
face (left commissure, lateral canthi, chin and ear base). 
Hematologic abnormalities included marked thrombo-
cytopenia (6 K/µl; reference interval [RI] 160–502 K/µl) 

with mild anemia (packed cell volume 28.9% [RI 34–
51%]). Serum biochemistry was unremarkable. A drug 
reaction was suspected and itraconazole, terbinafine and 
pentoxifylline discontinued. Mirtazapine (0.63 mg/kg 
PO q48h) was started. Clinical improvement of the acute 
signs was noted within 48 h. Two weeks later (day 189), 
the thrombocytopenia and anemia had resolved. 
However, recurrent nasal swelling was noted and itra-
conazole restarted at the previous dose. Terbinafine, con-
sidered as the likely cause of thrombocytopenia, due to 
recent initiation, concurrent development of thrombocy-
topenia and because no prior thrombocytopenia was 
noted with itraconazole, was not restarted. Additional 

Figure 2  (a,b) CT images of dorsal plane, post-contrast (window level [WL] 350, window width [WW] 2700) and (c,d) 
transverse plane post-contrast (WL 350, WW 1500). (a) Multiplanar reformat (MPR) of available post-contrast data; (b–d) MPRs 
of the volume data. (a,c) Contrast-enhancing swelling is shown on the dorsum of the nose (white arrows). (b,d) Six month 
postoperative images revealing resolution of the previous swelling
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therapeutic options were discussed, including other 
antifungal drugs (posaconazole, amphotericin B), intra-
nasal clotrimazole infusions and aggressive surgical 
debridement. The owners refused to change from itra-
conazole to posaconazole because of the cost of pro-
longed therapy and they were fearful of additional 
adverse reactions. They eventually agreed to surgical 
debridement in the face of progressive disease.

The cat was anesthetized and underwent rhinotomy 
and fungal debulking 9 months (252 days) after initial 
presentation due to progressive disease. Abdominal 
ultrasound, serum biochemistry, urinalysis and urine 
culture and sensitivity performed before the procedure 
revealed mild renal azotemia (urine specific gravity 
1.025, creatinine 2.3 mg/dl [RI 1.0–2.1 mg/dl]) with a 
negative urine culture. Abdominal ultrasound identified 
enlarged colic lymph nodes. Cytology of fine-needle 
aspirates of the nodes demonstrated a heterogeneous 
lymphoid population without fungal hyphae. During 
surgery, the left and right dorsal nasal cavities were 
exposed and necrotic tissue debrided. Following debride-
ment, umbilical tape soaked in 100 ppm malachite green 
solution was packed into each nasal cavity and left in 
place for 12 mins. Postoperatively, itraconazole was dis-
continued and voriconazole (4.2 mg/kg PO q24h) started. 
Histopathology was consistent with previous biopsies.

Two weeks after surgery (day 266), the cat presented 
for lethargy and hyporexia. A moderate thrombocytope-
nia (42 K/µl [RI 160–502 K/μl]) and persistent mild 
azotemia (creatinine 2.6 mg/dl [RI 1.0–2.1 mg/dl]) were 
identified. Voriconazole was discontinued and support-
ive care, consisting of mirtazapine (0.63 mg/kg PO q48h) 
and intravenous fluids (lactated Ringer’s solution 

11 ml/h) was initiated. The cat was discharged after 24 h. 
Voriconazole was discontinued and itraconazole 
(4.9 mg/kg PO q12h) was restarted. No further adverse 
effects were observed.

At day 420 (6 months post-surgical debridement and 
topical malachite green), follow-up CT of the head was 
performed. The cat was asymptomatic and oral itracona-
zole continued to be well tolerated. There were no hema-
tological or biochemical abnormalities. The previously 
identified soft-tissue-attenuating material in the left nasal 
cavity and focal mass on the nasal planum were absent 
(see Figure 2). Moderate lysis of the nasal turbinates per-
sisted with the nasal septum remaining deviated toward 
the left within the mid-nasal cavity. Static soft tissue-
attenuating material was present throughout the right 
nasal cavity and right frontal sinus. Approximately 13 
months (day 616) after surgical debridement, topical mal-
achite green and continued itraconazole the cat remains 
free of clinical signs.

Discussion
At the time of writing this case report, the cat was clini-
cally well with stable/static disease. Varied and tempo-
rally spaced treatments make interpretation of the cat’s 
disease status (stable disease vs remission with persis-
tent inflammation) difficult and the efficacy of each 
intervention unclear. Given the incomplete response to 
itraconazole, it appears reasonable that surgical debride-
ment and malachite green treatment were responsible 
for clinical improvement and lack of disease progres-
sion. While a definitive cure was not confirmed with his-
topathology, culture or PCR, the clinical sign-free interval 
of more than 12 months following the last major inter-
vention should be considered a positive outcome. Owing 
to a lack of information in the literature concerning ther-
apy, little comparative information on survival times is 
available. In general, patients receiving immunosup-
pressive therapy or those that have non-invasive lesions, 
have a better response to therapy and a more desirable 
outcome than cerebral and/or invasive phaeohyphomy-
cosis, which has a worse prognosis, with most cats being 
euthanized at or around the time of diagnosis, or within 
several months of treatment initiation.4,7,8,12–14

The Cladophialophora species infection in this cat was 
isolated to the skin and the nasal cavity. The nature of 

Figure 3  Histopathology of nasal biopsy. Large numbers of 
tan-to-brown hyphae (~2–6 µm) septate, parallel to non-
parallel walls with occasional acute angle branching (black 
arrow), pseudohyphae and yeast-like structures (white arrow) 
scattered throughout the tissue, composed of moderate 
fibrovascular stroma. Hematoxylin and eosin stained section 
at x 580 magnification. The black bar measures 15.5 µm

Table 1  Fungal susceptibility testing of isolated 
Cladophialophora species

Drug Inhibitory concentration (µg/ml)

Fluconazole 16
Itraconazole 0.5
Posaconazole 0.25
Voriconazole 0.5
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exposure in this cat is unclear; although inhalation is 
possible, a dermal wound or trauma is considered the 
most likely route of infection given the initial cutaneous 
involvement. The fungal organism isolated from this cat 
was identified using standard PCR techniques of the 
ITS1 and ITS2 regions and shared perfect sequence 
homology with a Cladophialophora species identified as 
an environmental isolate from the Brazilian mangroves 
(Fungus Testing Laboratory, Department of Pathology, 
University of Texas Health, TX, USA; Zoo Medicine 
Infectious Disease Testing, University of Florida, College 
of Veterinary Medicine, Gainesville, FL, USA).10 The iso-
late is related to, but genetically separate from, C banti-
ana, the most recognized species causing mammalian 
disease, generally affecting the central nervous system.

Current treatment recommendations for phaeohy-
phomycosis are based upon human literature and veteri-
nary case reports.3–5,7,15–19 Refractory disease is related to 
the organism’s inherent features enabling evasion of the 
host’s immune system. Melanin is the characteristic fea-
ture, reducing the organism’s susceptibility to the host’s 
immune response through scavenging free radicals 
released by phagocytic cells and by blocking the effects 
of acid hydrolases on fungal cell walls.12 Other features 
include thick cell walls, meristematic growth, presence 
of a combination of forms/phases within tissue (ie, sep-
tate hyphae, yeast-like cells and pseudohyphae), thermo- 
and osmotolerance, and the production of extracellular 
polysaccharides, siderophores, and acidic or alkaline 
secondary metabolites.12,18 The greatest impact on long-
term survival is associated with aggressive surgical 
resection if possible, with prolonged adjunctive antifun-
gal therapy.3,5–7,12,14,15,19–21

There are no established breakpoints for itracona-
zole and specific fungal organisms in cats.22 Itraconazole 
was chosen as initial treatment for this cat because, 
although in vitro studies have varied, they have gener-
ally shown similar minimum inhibitory concentrations 
for itraconazole, posaconazole, ± terbinafine and vori-
conazole against a variety of species and strains of 
Cladophialophora.23–26 Additionally, itraconazole has 
been recommended as an adjunct to surgical excision of 
cutaneous phaeohyphomycosis in veterinary patients, 
with the use of posaconazole or voriconazole being rec-
ommended for recurrent infections.21 In retrospect, 
however, the use of compounded itraconazole was a 
poor choice as recent data showed that a compounded 
formulation of itraconazole produced very low plasma 
concentrations in dogs.27 Additionally, a more recent 
publication has shown that a compounded capsule and 
a compounded suspension also demonstrated poor 
absorption in cats.28 As a result of these studies, use of 
compounded itraconazole is not recommended for 
treatment of fungal disease in dogs or cats. Poor disease 
control in this cat may also have been due to poor 

owner compliance with administration and/or pro-
longed time needed to achieve steady-state serum 
concentrations.22,27,29,30

When progressive disease was noted after discon-
tinuing antifungal treatment because of suspected 
drug-induced thrombocytopenia, other treatment 
options, including other medications (posaconazole, 
voriconazole, amphotericin B, intranasal clotrimazole) 
with or without surgical debridement, were recom-
mended. Despite repeated recommendations, the own-
ers initially refused to allow treatment with other 
antifungal agents because of the concern for adverse 
effects. Even in the face of progressive disease, it took 
almost 2 months for them to consent to surgical 
debridement, topical malachite green and changing 
from itraconazole to voriconazole. The decision to use 
voriconazole instead of posaconazole was largely 
owing to cost savings, as voriconazole is about one-
third the cost of posaconazole. Unfortunately, the cat 
developed hyporexia and thrombocytopenia, which 
only served to reinforce the owner’s reluctance to con-
sider other antifungal medications.

The literature concerning phaeohyphomycosis in 
most veterinary species is limited to individual case 
reports, so there is little to strongly support one anti-
fungal medication over another. A murine model of 
Cladophialophora species infection showed longer sur-
vival of mice treated with combination posaconazole 
therapy vs monotherapy, but long-term survival was 
poor for all treatment groups.17 Although there is a 
single case report of a cat with subcutaneous nasal 
Mucor species infection that responded to oral posa-
conazole alone, there are no such reports in cats with 
Cladophialophora species infection.31 A cat with a pul-
monary granuloma containing Cladophialophora spe-
cies was treated with posaconazole for 7 months after 
surgical removal of the granuloma but relapsed within 
4 weeks after the drug was discontinued.7

Malachite green is a triphenylmethane chemical dye 
used in the fish and dye industries that possesses anti-
fungal, antiparasitic and antibacterial activity.32–35 
Antifungal activity is attributed to transposition toward 
fermentative metabolism, depletion of intracellular iron 
stores and generation of reactive oxygen species leading 
to cellular necrosis.36 Historically, in vitro studies dem-
onstrated concentrations as low as 1 ppm are able to 
reduce the growth of Candida albicans, Aspergillus para-
siticus, Aspergillus flavus, Penicillium verrucosum and 
Fusarium oxysporum.34,36 Data related to adverse effects 
associated with the use of malachite green are limited. 
Upon ingestion and intestinal absorption, malachite 
green is reduced to leucomalachite green.32,33,35 Residues 
of malachite and leucomalachite green can persist in tis-
sue. Reported side effects based on murine models 
involving ingestion of the compound include apoptosis 
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of transitional epithelium of the urinary bladder and 
thyroid follicles, dose-dependent hepatocellular damage 
and hepatocellular adenoma.32,33,36,35 In vitro data on 
oomycetes and other fungal organisms treated with mal-
achite green, at our teaching hospital, have demon-
strated promising results, with reduced disease burden, 
based on external lesion size, and static disease being 
elicited for variable periods of time. Malachite green has 
been used topically, as a pluronic gel, orally and paren-
terally (IV and SC). Side effects have been acceptable 
with transient local irritation, cellulitis and vasculitis 
being noted when the drug is used parenterally, but this 
route has generally been reserved for cases with an 
extremely poor prognosis. Povidone iodine is another 
attractive, readily available, cheap, topical alternative 
that may be considered with its efficacy being proven in 
the management of otomycosis in people and fungal 
resistance yet to be reported.37

This case highlights the difficulty in making evidence-
based recommendations for treatment of patients with 
rare fungal infections. It could be argued that a pro-
longed course of posaconazole, if successful as a mono-
therapy, might have been of equal or lesser cost than 
surgery and topical malachite green therapy. However, 
given the uncertain outcome with prolonged medical 
therapy, limitations in antifungal options imposed by 
the owner, and progressive clinical signs despite antifun-
gal therapy, surgical debridement and topical malachite 
green therapy were elected.

Conclusions
The fungal organism isolated from this case is consist-
ent with an unnamed Cladophialophora species not  
previously found to cause disease in humans, or other 
animals. This is the first reported use of topical  
malachite green for refractory phaeohyphomycosis. 
Treatment was well tolerated, and the cat experienced 
no adverse side effects with static/stable disease being 
present for more than 16 months following malachite 
green treatment. Additional in vitro and in vivo stud-
ies are needed to assess the utility and safety of topical 
malachite green for fungal diseases in veterinary 
medicine.
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