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Disseminated Histoplasmosis in a domestic cat in Costa Rica

Histoplasmosis diseminada en un gato doméstico en Costa Rica
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Abstract: Histoplasmosis occurs occasionally in cats with and without predisposing factors. A 3-year-old
domestic male cat was referred to the Small and Wild Animal Hospital at the School of Veterinary Medicine
of the National University of Costa Rica with hypothermia, weight loss, anorexia, and progressive chronic
bilateral suppurative rhinitis. The patient died during clinical stabilization. A complete necropsy and
histopathology were performed revealing granulomatous inflammation with multiple intracellular yeast-like
structures compatible with Histoplasma spp. in several organs. Mycological culture of lung tissue was positive
for Histoplasma capsulatum. Possible factors involved in this case are discussed.
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Resumen: La histoplasmosis ocurre ocasionalmente en felinos con y sin factores predisponentes. Un gato
doméstico macho, de tres afos fue referido al Hospital de Especies Menores y Silvestres de la Escuela de
Medicina Veterinaria de la Universidad Nacional de Costa Rica con signos de hipotermia, pérdida de peso,
anorexia y rinitis supurativa bilateral crénica. El paciente murié durante la estabilizacion clinica. Se realizo
una necropsia completa e histopatologia en donde se encontré inflamacién granulomatosa con presencia
de multiples estructuras levaduriformes intracelulares compatibles con Histoplasma spp. en varios 6rganos.
Los cultivos micoldgicos realizados al tejido pulmonar resultaron positivos para Histoplasma capsulatum. Se
discuten los posibles factores implicados en este caso.

Palabras clave: Histoplasma capsulatums; histoplasmosis diseminada; felino; Costa Rica.

Resumo: A histoplasmose ocorre, ocasionalmente, em felinos com e sem fatores predisponentes. Um gato
doméstico macho, de trés anos foi encaminhado ao Hospital de Espécies Menores e Silvestres da Faculdade
de Medicina Veterindria da Universidade Nacional da Costa Rica com sinais de hipotermia, perda de
peso, anorexia e rinite supurativa bilateral cronica. O paciente morreu durante a estabiliza¢do clinica. Foi
realizada necropsia completa e histopatologia, onde foi encontrada inflamac¢io granulomatosa com presenca
de maltiplas estruturas leveduriformes intracelulares compativeis com Histoplasma spp. em varios orgaos.
Os cultivos micoldgicos realizados no tecido pulmonar foram positivos para Histoplasma capsulatum. Os
possiveis fatores envolvidos neste caso sdo discutidos.

Palavras chave: Histoplasma capsulatums; histoplasmose disseminada; felino; Costa Rica.
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Introduction

Histoplasmosisisaninfection caused by inhalation of microconidia of the dimorphic fungus Histoplasma
capsulatum infecting animals and humans. The fungus is distributed worldwide (Panackal et al. 2002;
Mavropoulou et al. 2010; Brilhante et al. 2011) most prevalent in soil containing bird or bat droppings
(Kerl 2003; Gingerich & Guptill 2008; Fernandez et al. 2011). Histoplasma capsulatum’s conidia could
be carried for miles and vertebrates could become infected without being in direct contact with
contaminated sites (Colombo et al. 2011). Upon exposure, dogs and cats are equally likely to develop
histoplasmosis (Taboada & Grooters 2005). The acute or chronic form of the disease depends on the
patient immune status and inoculum (Gingerich & Guptill 2008). Histoplasmosis is characterized
by a primary focus in lungs and dissemination to other organs, specially the reticuloendothelial
system. Clinical signs include anemia, anorexia, depression, fever, hepatosplenomegaly, lung disease,
thrombocytopenia, weight loss and in some cases pancytopenia (Davies & Troy 1996). The infection
may be limited to the respiratory system developing subclinical or asymptomatic forms (Kerl 2003;
Quinn et al. 2004; Greene 2006). Once the conidia are inhaled and inside the alveoli, they switch to a
yeast form inside macrophages and may disseminate to other organs via vascular or lymphatic system
(Clinkenbeard et al. 1987; Kerl 2003).

Case presentation

A three-year-old domestic shorthair neutered male cat, with free access to the woods in the area of
Canas, Guanacaste in the northwest part of Costa Rica, was submitted for clinical evaluation to the
Small and Wild Animal Hospital of the School of Veterinary Medicine of National University of Costa
Rica, due to suppurative rhinitis, anorexia and progressive weight loss for four weeks. The owner
reported that five months ago the patient had an episode of bilateral purulent nasal discharge, which
responded to antibiotic therapy. Clinical examination revealed poor body condition, hypothermia (36.6 °C),
heart rate of 200 beats per minute, jaundice, pulmonary stridor and tachypnoea. Initially, the cat was
treated with heat therapy and intravenous fluid therapy (Ringer lactate) supplemented with amino
acids, but died before additional diagnostic tests could be performed. Feline Leukemia Virus and Feline
immunodeficiency Virus serology were negative.

Post-mortem examination

Gross examination revealed poor body condition, yellowish mucous membranes, slightly hemorrhagic
pleural and peritoneal effusion. Lungs had multifocal distribution of 5-mm to several-centimeter diameter,
multifocal to coalescing, grey-white irregular nodules of granulomatous inflammation (Fig. 1). Mediastinal
lymphadenopathy, splenomegaly, hepatomegaly and mesenteric lymph nodes enlargement were evident.
Several tissues were routinely processed and stained with hematoxylin and eosin (HE). Grocott and PAS
stains were used in selected tissue sections. Lung samples were submitted for mycological culture.

12 Alejandro Alfaro-Alarcon, Alejandra Calderén-Hernandez, Andrea Urbina, Isabel Hagnauer Licencia Creative Commons ®©@
Atribucién-No-Comercial
BY NC _ND

SinDerivadas 3.0 Costa Rica


https://doi.org/10.15359/rcv.37-2.2
http://www.revistas.una.ac.cr/index.php/veterinaria/index%20%20

Ciencias
Rev. Ciencias Veterinarias, Vol. 37, N° 2, [11-21], E-ISSN: 2215-4507, julio-diciembre, 2019

DOL: https://doi.org/10.15359/rcv.37-2.2 Veterlnarlas

URL: http://www.revistas.una.ac.cr/index.php/veterinaria/index W 4T A W o VY e

Microscopically, severe granulomatous and necrotizing inflammation was observed in the
tracheobronchial and mesenteric lymph node. Lungs presented severe multifocal to coalescing
granulomatous bronchointerstitial pneumonia, (Fig. 2). Multifocally, within alveolar lumina there were
high numbers of macrophages containing up to 10 cytoplasmic 2x3 pm yeast-like cells characterized by a
clear, wide halo surrounding a 1um basophilic center, (Fig. 3). Liver presented a multifocal granulomatous
hepatitis, with single cell necrosis and presence of multiple yeast-like organisms inside macrophages and
Kupffer cells (Fig. 6). Grocott and PAS staining of lung and liver revealed numerous yeast-like cells in the
cytoplasm of macrophages (Fig. 4, 5 and 7). The spleen had diffuse granulomatous splenitis (Fig. 8 and 9)

Figure 1. Lung. Macroscopic aspect of the lung with multifocal granulomatous
bronchopneumonia characterized by multifocal to coalescing gray-white nodules in all
pulmonary lobules.
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Figure 2. Lung. Diffuse infiltration of alveolar space with mainly macrophages
due to severe granulomatous bronchopneumonia (HE 200x).

Figure 3. Lung. Magnification of Figure 2. Alveolar lumina with multiple
macrophages containing intracellular organisms (HE 400x).
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Figure 4. Lung. PAS reaction showing a strong positive reaction of macrophages
in lung lumina (PAS 200x).

Figure 5. Lung. Multiple yeasts demonstrated by Grocott stain showing a
strong positive reaction within macrophages in lung lumina (Grocott 200x).
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Figure 7. Liver. PAS positive intracellular organisms (PAS 400x).
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Figure 8. Spleen. Diffuse granulomatous splenitis (HE 400x).

Figure 9. Spleen. Multinucleated foreign body type giant cell, with numerous
intracytoplasmatic yeasts (HE 600x).
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Mycological culture

Lung samples were cultured on Sabouraud Dextrose Agar SDA (Oxoid °, Thermo Fisher Scientific Inc,
UK) and incubated at 28°C. A white filamentous growth was observed in a portion of tissue 22 days
later. The fungus was observed with lactophenol blue under light microscopy (Arenas 2003). Thin, long
septate filaments, spherical microconidia and smooth and echinulate macroconidia were observed and
identified as the saprophytic phase of Histoplasma capsulatum (Fig. 9) (De Hoog et al. 2000; Quinn et
al. 2004; Larone 2011). The mold phase was cultured in Brain Heart Infusion Medium (BHI) in order
to induce the yeast form in this dimorphic fungus (Quinn et al. 2004).

P i

Figure 9. Mycological culture. Histoplasma capsulatum mold phase from culture. Smooth wall
macroconidia, echinulate macroconidia, and microconidia isolated from lung (lactophenol
cotton blue, 400x).

Discussion

Respiratory and disseminated disease is frequent in feline histoplasmosis, sometimes with nonspecific
clinical symptoms (Clinkenbeard et al. 1987; Kerl 2003; Mavropoulou et al. 2010; Lamm et al. 2013;
Lloret et al. 2013). It must be differentiated from infections caused by mycobacteria, protozoa and other
systemic fungal agents and from neoplasms (Martinez & Revelo 2017).
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No predisposing factors were found in the present case and the systemic involvement may be the result
of the amount of inhaled conidia (Gingerich & Guptill 2008). Alternatively, the cat could have been
suffering immunosuppression due to the stress of being outside its usual environment. This condition
may have reactivated a subclinical infection (Klang et al. 2013).

Histopathology is necessary in many cases to support the clinical diagnosis of histoplasmosis, especially
when bronchoalveolar cytology is not conclusive. Nevertheless, definitive diagnosis of histoplasmosis is
made by culture isolation of the etiological agent from tissuee, body fluid, or organ samples obtained by
fine needle (Bromel & Sykes 2005; Arenas 2009). Culture isolation of the etiological agent is considered
the gold standard and provides the definitive diagnosis of histoplasmosis (Fernandez et al. 2011).
Conversion from saprophytic phase to the yeast phase can be achieved by incubating the mold at 37
°C in enriched culture media however, this change was not obtained in the present case. Since the rate
of this transformation is low, it is no longer considered a diagnostic tool (Hazar & Hage 2017). Other
diagnostic techniques such as serology have been reported as unreliable to identify infected animals
since false negatives have been documented (Joseph 2003; Johnson et al. 2004). Histoplasma capsulatum
is widely distributed in tropical and subtropical areas and, in Costa Rica human histoplasmosis
outbreaks have been reported associated with visits to caves (Lyon et al. 2004). Feline and canine
histoplasmosis has been reported sporadically in the Laboratory of Pathology and in the Laboratory of
Mycology at the National University of Costa Rica (Alfaro-Alarcén 2013 Unpublished data; Calderon-
Hernandez & Urbina-Villalobos 2018)). Feline histoplasmosis may occur anywhere in the country
especially in areas that meet the conditions for development of this fungus. Systemic fungal infections
are often underdiagnosed, mainly because of the nonspecific clinical symptoms. Despite this fact,
histoplasmosis should be considered in the differential diagnosis of cats and dogs living in endemic
areas like our country. From the epidemiological point of view, the confirmation of an animal with
histoplasmosis deserves to be investigated since humans may be at risk of acquiring infection from the
same environmental source. Although feline histoplasmosis was considered a rare event in the past,
it is now accepted that it may occur with the same probability as in dogs (Taboada & Grooters 2005;
Greene 2006; Martinez & Revelo 2017). This is the first report of disseminated histoplasmosis in a feline
confirmed by histopathology and culture in Costa Rica.
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