First case of feline cryptococcosis in Hong Kong, caused by Cryptococcus neoformans
Almendros, Angel; Muguiro, Daniela H.; Hill, Fraser I.; Barrs, Vanessa R.
Published in:
Medical Mycology Case Reports
Published: 01/09/2020

Document Version:
Final Published version, also known as Publisher’s PDF, Publisher’s Final version or Version of Record
License:
CC BY-NC-ND
Publication record in CityU Scholars:
Go to record
Published version (DOI):
10.1016/j.mmcr.2020.04.008
Publication details:
Almendros, A., Muguiro, D. H., Hill, F. I., & Barrs, V. R. (2020). First case of feline cryptococcosis in Hong Kong,
caused by Cryptococcus neoformans. Medical Mycology Case Reports, 29, 8-11.
https://doi.org/10.1016/j.mmcr.2020.04.008

Citing this paper
Please note that where the full-text provided on CityU Scholars is the Post-print version (also known as Accepted Author
Manuscript, Peer-reviewed or Author Final version), it may differ from the Final Published version. When citing, ensure that
you check and use the publisher's definitive version for pagination and other details.
General rights
Copyright for the publications made accessible via the CityU Scholars portal is retained by the author(s) and/or other
copyright owners and it is a condition of accessing these publications that users recognise and abide by the legal
requirements associated with these rights. Users may not further distribute the material or use it for any profit-making activity
or commercial gain.
Publisher permission
Permission for previously published items are in accordance with publisher's copyright policies sourced from the SHERPA
RoMEO database. Links to full text versions (either Published or Post-print) are only available if corresponding publishers
allow open access.
Take down policy
Contact lbscholars@cityu.edu.hk if you believe that this document breaches copyright and provide us with details. We will
remove access to the work immediately and investigate your claim.

Download date: 09/01/2023

Medical Mycology Case Reports 29 (2020) 8–11

Contents lists available at ScienceDirect

Medical Mycology Case Reports
journal homepage: www.elsevier.com/locate/mmcr

First case of feline cryptococcosis in Hong Kong, caused by Cryptococcus
neoformans

T

Angel Almendrosa,∗, Daniela H. Muguirob, Fraser I. Hillb, Vanessa R. Barrsc
a

CityU Veterinary Medical Center, City University of Hong Kong, Kowloon Tong, Hong Kong, China
CityU Veterinary Diagnostic Laboratory, City University of Hong Kong, Kowloon Tong, Hong Kong, China
c
Department of Public Health & Infectious Diseases, Jockey Club College of Veterinary Medicine, City University of Hong Kong, Kowloon Tong, Hong Kong, China
b

A R T I C LE I N FO

A B S T R A C T

Keywords:
Cryptococcus neoformans
Basidiomycetous fungi
Lymphadenopathy
Azole therapy
Histopathology

A nine-year-old domestic short hair cat was presented for a nasal planum mass, nasal discharge, hyporexia and
weight loss. On physical examination nasal proliferative and ulcerative lesions and submandibular lymphadenopathy were identiﬁed. Cytology, histopathology, fungal culture, antigen serology and MALDI-TOF conﬁrmed
cryptococcal rhinitis with regional mandibular lymph node involvement due to Cryptococcus neoformans infection. This is the ﬁrst reported case of cryptococcosis in a feline patient in Hong Kong.

1. Introduction

2. Case

The Cryptococcus gattii/Cryptococcus neoformans species complex
comprises seven species of globally distributed dimorphic, basidiomycetous fungi that aﬀect humans, dogs, cats and other animals, with a
predilection for felines reportedly six to eight times higher than dogs
[1–4]. C. neoformans is most frequently found in pigeon guano and
plant matter [5], and was ﬁrst identiﬁed in 1955 in urban and rural
areas of the United States [6].
Feline cryptococcosis is most prevalent in Australia, Western
Canada and the Western United States and occurs sporadically in other
countries [1,2,7,8]. Cryptococcus neoformans is the species with highest
prevalence in cats in southeastern Australia and is of epidemiological
relevance as it is also the species that most often aﬀects immunosuppressed humans [2,3]. In the United States C. neoformans is
more prevalent in dogs whereas cats are most commonly infected by C.
gatti [9].
Infection occurs after inhalation of basidiospores, followed by adhesion to and invasion of epithelial cells leading to colonization of
mucosa, triggering cryptococcal rhinitis. In contrast to the pulmonary
predilection described in humans, the nasal cavity is the main site of
infection in cats and dogs [1,10].
We report here the ﬁrst case of cryptococcosis in a domestic cat in
Hong Kong.

A nine-year-old neutered female cat was referred to City University
of Hong Kong, Veterinary Medical Centre (City U VMC) for suspected
nasal neoplasia. The cat had outdoor access, roaming freely, with a
history of hunting birds and other pests. The client reported intermittent hyporexia, lethargy and gradual weight loss for the previous
two months. The cat had been sneezing intermittently for the last
month with a gradual increase in frequency, and developed intermittent
epistaxis one week before presentation. The client noticed swelling in
the neck area and an enlarged, red nose three weeks before presentation.
On physical exam (Day 0) the cat had proliferative, erythematous
and ulcerative lesions involving the nasal rostrum, nasal planum and
philtrum that partially occluded the nares (Fig. 1). The nasal lesions
were associated with an audible stertor and intermittent open mouth
breathing. Marked bilateral mandibular lymphadenopathy was also
identiﬁed. Vital signs were normal and the rest of the physical exam
was unremarkable.
Hematology and serum biochemistry revealed mild leukocytosis
(WBC 17.10 × 109/L; reference range (RR) 2.87–17.2 × 109/L) due to
mild neutrophilia (11.12 × 109/L; RR 2.30–10.29) and mild monocytosis (0.91 × 109/L; RR 0.05–0.67), and hyperproteinemia (98 g/L;
RR 57–89 g/L) caused by hyperglobulinemia (70 g/L; RR 28–51) with
otherwise unremarkable ﬁndings. Feline leukemia virus (FeLV) antigen
and Feline immunodeﬁciency virus (FIV) antibody serology were both
negative on an ELISA in-house test on (IDEXX-SNAP, Pty Ltd,
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Fig. 3. Numerous variably encapsulated yeasts consistent with Cryptococcus
spp. present extracellularly and within macrophages. The yeasts rarely display
narrow-necked budding (blue arrow). Several nuclei of macrophages can be
seen, but the cytoplasmic margins are obscured by the fungal structures
(mandibular lymph node, 60x). (For interpretation of the references to colour in
this ﬁgure legend, the reader is referred to the Web version of this article.)
Fig. 1. Ulcerative and proliferative cryptococcal granuloma involving nasal
planum, rostrum and philtrum, with partial obstruction of the nares pre-treatment (a, b) and 5 weeks post-treatment (c, d).

laden with yeasts. Low numbers of macrophages were multinucleate.
The cytological diagnosis was granulomatous inﬂammation with intralesional yeasts consistent with Cryptococcus spp.
The histopathological assessment from the nasal lesions reported
that within the submucosa, the epidermis and the surface crust of necrotic debris and keratin were numerous 5–10 μm diameter spherical
cryptococcal organisms surrounded by a clear capsule. Bests
Mucicarmine stains applied to the sections highlighted the organism
and the capsule (Fig. 4). The organisms were surrounded by moderate
numbers of macrophages admixed with plasma cells and lymphocytes.
In the surface crust were laminated regions of necrotic debris, ﬁbrin and
neutrophils.
A fungal culture submitted on Day 1 grew organisms identiﬁed as C.
neoformans by matrix-assisted laser desorption/ionization with time-ofﬂight mass spectrometer (MALDI-TOF) and a Cryptococcal Antigen
Latex Agglutination System (CALAS) test submitted on Day 7 conﬁrmed
the presence of Cryptococcus antigen with a ﬁnal dilution titer of
1:2048.
The cat was initially treated with itraconazole (8.5 mg/kg) q24h PO,
and six doses of amphotericin B deoxycholate (0.5mg/kg) of a 50 mg/
mL solution diluted in 300 ml of 2.5% dextrose solution given subcutaneously (SQ) q56h that commenced after culture conﬁrmation two
weeks after presentation (Day 14).
The nasal lesions and lymphadenopathy remained similar in size
after oral itraconazole but improved after each dose of amphotericin B.

Rydalmere, Australia). A respiratory panel (qPCR test) from an oropharyngeal swab tested at a referral laboratory (CityU Veterinary
Diagnostic Laboratory, CityU VDL City University of Hong Kong) revealed concurrent infection with Feline calicivirus (FCV) and
Mycoplasma felis.
Computed tomography (CT) of the head and thorax was performed
under general anaesthesia (Day 1) (Siemens Somaton go.Up, Siemens
Healthcare GmbH, Erlangen, Germany) to assess the extent of local
disease including involvement of the nasal cavity, sinuses, CNS and
osseous structures, as well as lymph node and thoracic involvement. On
CT the rostral 15 mm of the nasal cavity was occupied by soft tissue
attenuating material. The caudal nasal cavity was unremarkable with
no evidence of nasal bone, septal of turbinate destruction. The submandibular and medial retropharyngeal nodes were grossly enlarged
up to 16 mm and 17 mm diameter, respectively (Fig. 2). These displaced adjacent structures such as the salivary glands that showed mild
enhancement.
Cytological and histopathological assessment of mandibular lymph
nodes and nasal tissue revealed fungal microorganisms. On cytological
examination there were numerous extracellular yeasts, moderate
numbers of macrophages, and small amounts of blood. The yeasts were
round to oval and rarely displayed narrow-based budding (Fig. 3). They
had a variably thick non-staining capsule and often a pale center, giving
the specimen a bubbly appearance. Several yeasts displayed blue-purple
internal granularity or a folded membrane. The yeasts varied from ~3
μm to rarely 10–13 μm in diameter. The macrophages were usually

Fig. 2. Computed tomographic images of the head, transverse sections, softtissue window showing enlarged submandibular (a, asterisks) and retropharyngeal (b, encircled) lymph nodes due to cryptococcal inﬁltration.

Fig. 4. Histopathology; numerous Cryptococcal organisms are expanding the
nasal submucosa (arrows): Best mucicarmine stain (600x oil magniﬁcation.
9
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regional lymph nodes, eyes, skin and central nervous system (CNS) are
other common sites infected via hematogenous spread and by leukocyte
traﬃcking [10,17].
First-line therapy for feline cryptococcosis is ﬂuconazole due to a
low incidence of adverse eﬀects and its ability to achieve high tissue
concentrations in the brain, and eye, which are frequently involved in
nasal cryptococcosis [2,18]. Itraconazole can also be used for ﬁrst line
therapy, although CNS penetration is inferior to ﬂuconazole and adverse eﬀects are more common [1]. In this case, the lack of response to
itraconazole was most like due to the short course of treatment or inadequate trough concentrations. Azole resistance, although reported, is
rare among feline clinical isolates of Cryptococcus [7].
Amphotericin B alone or together with 5-ﬂucytosine is added to the
therapeutic regimen when disease is severe, or there is CNS or other
systemic involvement [19]. A limitation of the use of amphotericin B
deoxycholate is its nephrotoxicity. The onset of azotemia limited the
use of AMB in this patient. The cumulative dose of 16 mg/kg was never
reached but the elevation of renal values raised concerns.
The prognosis for cats with nasal cryptococcosis is generally favorable [2,3]. However, CNS involvement is associated with higher
mortality rates and decreased survival times. In the present case, advanced imaging ruled out gross pathology in the CNS and thorax, and
despite the prominent nasal lesion and lymphadenomegaly, the cat was
clinically well, which was a positive prognostic indicator. A lag in decline of CALAS titre behind clinical improvement, as seen here, is not
uncommon.
This conﬁrmed case of C. neoformans should raise awareness about
the presence of disease in the domestic pet population in Hong Kong.
Diagnostic vigilance for fungal disease should be advocated and testing
should be performed in cats presented with relevant clinical signs.
Nasal ulcerations, rhinitis and lymphadenopathy should be included as
diﬀerential diagnosis for cryptococcosis in the feline population of
Hong Kong. The more recent availability of lower-cost point-of-care
cryptococcal assays with moderate to high sensitivity (80–92%) and
speciﬁcity (95%) could facilitate earlier diagnosis and management of
the disease [20].

The hyporexia and lethargy resolved shortly (Day 3) after starting
treatment. Due to transient increasing azotemia after the 4th dose of
amphotericin B on Day 24 (creatinine 217 μmol/L; RR 71–212, urea
13.7 mmol/L RR 5.7–12.9) and Day 28 (creatinine 242 μmol/L; RR
71–212) administration of amphotericin was delayed for 10 days and
resumed on Day 38, when itraconazole was replaced by ﬂuconazole
50mg PO q12h PO. A follow up LCAT test was repeated at day 91
without antigen titer improvement at 1:2048. Despite the unchanged
titer a positive response to therapy was observed with prompt resolution of the epistaxis and improved demeanor shortly after treating with
amphotericin B. Further improvement was observed after replacement
of itraconazole by ﬂuconazole with visible marked reduction of nasal
lesions and lymph nodes size, which has been maintained up to the time
of writing this article. Regular monitoring has been scheduled and
continuation of treatment is in place.
3. Discussion
This is the ﬁrst case of cryptococcosis reported in an animal in Hong
Kong. Interestingly, the cat was an owned pet with outdoor access that
roamed freely for most of the day. By contrast, most owned cats in Hong
Kong are housed in apartments without outdoor access due to high
urban population density. Other investigators have shown that while
the majority of cats diagnosed with cryptococcosis have outdoor access,
up to a quarter of cases occur in cats with no outdoor access at all,
presumably through contact with aerosolized environmental basidiospores, or with contaminated soil such as in pot-plants or carried indoors
on shoes [1].
As the infectious propagule in Cryptococcus spp. infections is the
basidiospore, produced by the ﬁlamentous form of the organism and
only the yeast forms grow in vivo in animal tissue, cryptococcal infections in cats are not zoonotic. However, animals can serve as sentinels for human infections, as was observed in the C. gattii outbreak on
Vancouver Island in 2001–2002 when a cluster of 45 laboratory conﬁrmed animal cases and 50 human cases was identiﬁed [11]. Animal
species diagnosed with cryptococcosis included cats, dogs, porpoises,
ferrets and llamas.
In Hong Kong, cryptococcosis is uncommon in humans both in immunocompromised and immunocompetent patients. In a one-year
cross-sectional surveillance study of non-Candida fungaemia involving
25 hospitals located in China, Hong Kong, India, Singapore, Taiwan and
Thailand 109 Cryptococcus spp isolates were detected. Of these, 17
isolates were from Hong Kong and all were C. neoformans [12]. Among
immunocompetent patients C. neoformans is the most commonly identiﬁed cause of infection and meningitis is the most common clinical
presentation [13].
Reports of feline cryptococcosis in nearby Asian countries are
scarce. Single case reports of cryptococcal rhinitis, and of a cat with
cutaneous cryptococcal lesions in Malaysia, and the Philippines, respectively are described [14] and two cryptococcal isolates, both C.
neoformans, from cats with cryptococcosis in Thailand were included in
a report describing the diversity and antifungal drug susceptibility of
cryptococcal isolates in Thailand [14–16]. However, the paucity of
reports is not likely reﬂective of infection prevalence. Cryptococcosis in
cats in Malaysia is not considered a rare disease by veterinarians
working there (Barrs, pers comm).
The large tumor-like growth aﬀecting the nasal planum in this case,
although shocking in appearance, did not extend into the nasal cavity or
sinuses and did not inﬁltrate osseous structures. Nasal cryptococcosis in
cats is typiﬁed by rostral nasal cavity involvement with sneezing, nasal
discharge, nasal planum or nasal bridge distortion, or visible polypoid
nasal masses [3]. Involvement of contiguous or nearby structures, such
as regional lymph nodes, as occurred in this case, is common in feline
cryptococcosis, occurring in approximately 40% of cases in one study
[3]. The absence of systemic dissemination in this case, is typical, and
occurs in less than 10% of cats with nasal cryptococcosis [3]. As well as
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