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Abstract

Mycoses in non-human primates (NHPs) are uncommon 
but encompass a broad range of diseases, from superficial 
dermatomycosis to severe, sometimes fatal, systemic 
infections such as cryptococcosis and coccidioidomycosis. 
This review brings together reported cases across prosimians, 
New-World and Old-World monkeys, and apes, highlighting 
the diversity of pathogenic fungi and clinical presentations. 
Opportunistic infections predominate and are often 
associated with concurrent disease or impaired immune 
function, whereas endemic mycoses occur in primates 
living in areas where the causative fungi are present. Recent 
studies have also shown that healthy NHPs harbour diverse 
fungal communities on the skin, mucosal surfaces and in 
the gastrointestinal tract, with differences related to host 
characteristics and environmental conditions. Diagnosis 
generally relies on a combination of clinical examination, 
imaging, histopathology, fungal culture and, increasingly, 
molecular methods. Treatment remains challenging because 
published experience is largely limited to individual cases, 
although successful management has been reported for 
several infections. Because of their close evolutionary 
relationship with humans and their exposure to shared 
environmental fungal reservoirs, NHPs provide valuable 
insights into fungal diseases at the interface between animal, 
human and environmental health.

Introduction

Non-human primates (NHPs) comprise more than 500 
species distributed throughout tropical and subtropical 
regions in Africa, Asia, and Central and South America. 
They are traditionally classified into four major zoological 
groups: prosimians, including lemurs from Madagascar (Fig. 
1A), New World monkeys (Platyrrhini) (Fig. 1B), Old World 
monkeys (Catarrhini) (Fig. 1C), and apes (Hominoidea) (Fig. 
1D) (Groves, 2005). Fungal diseases have been documented 
in captive colonies, zoological institutions, free-ranging 
populations and laboratory animals. 

The spectrum of fungal diseases reported in NHPs ranges 
from superficial cutaneous infections to life-threatening 
systemic mycoses (Bernstein & Didier, 2009)(Table 1). 
Most published reports are about spontaneous infections 
in individual animals or small groups, reflecting both the 
relative rarity of fungal infections and the limited number 
of pathological investigations available. Opportunistic 
infections predominate and are frequently associated with 
a concurrent disease, or immunosuppression (Migaki et al., 
1982). Primary dimorphic infections have also been reported 
in free-ranging and captive primates living in endemic 
regions. The close phylogenetic relationship between 
NHPs and humans accounts for the comparative value of 
these naturally occurring infections, many of which closely 
resemble their human counterparts in terms of pathology, 
clinical presentation and therapeutic management.

Culture-based and molecular investigations have 
demonstrated that healthy primates may harbour diverse 
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fungal species on the skin, mucosal surfaces and in the 
gastrointestinal tract. The cutaneous commensal mycobiota 
include environmental moulds, Malassezia yeasts and 
dermatophytes, whereas vaginal and intestinal fungal 
communities appear to vary according to host species, age, 
physiological status and environmental conditions (Skangalis 
et al., 1979; Fedullo et al., 2013; Neves et al., 2017; Coutinho 
et al., 2020; Hensel et al., 2024). Metagenomic studies further 
indicated differences between captive and free-ranging 
populations, suggesting that husbandry, diet and habitat may 
influence fungal community composition in NHPs (Safika et 
al., 2023; Yue et al., 2023).

Major deep mycoses

Cryptococcosis 
Cryptococcosis is one of the most frequently reported 
systemic mycoses in NHPs. Naturally occurring infections 
have been described in several taxonomic groups, including 
marmosets (Callithrix spp.), guenons (Cercopithecus spp.), 
rhesus macaques (Macaca mulatta), gorillas (Gorilla spp.) 
and Allen’s swamp monkeys. Both Cryptococcus neoformans 
and C. gattii have been identified as causative agents, with 
infections ranging from localized pulmonary or intestinal 
disease to disseminated and frequently fatal systemic 
mycoses. Disseminated cryptococcosis has been reported in 
a guenon (Cercopithecus ascanius) (Helke et al., 2006), which 
was diagnosed at necropsy, and in a western lowland gorilla 
(Gorilla gorilla) (Mischnik et al., 2014) with widespread 
involvement of multiple organs. Intestinal cryptococcosis 
has been described in a common marmoset (Callithrix 
jacchus) (Juan-Sallés et al., 1998); this case was identified 
at necropsy with no antemortem treatment administered. 
Pulmonary involvement has also been reported in an Allen’s 
swamp monkey (Allenopithecus nigroviridis), in which severe 
lobar cryptococcosis resulted in a fatal outcome despite the 
absence of overt predisposing disease (Batek et al., 2023).

Recent reports have emphasized the importance of C. gattii 
as an emerging pathogen in NHPs. Two naturally occurring 
infections were described in rhesus macaques (Macaca 
mulatta) (Fig. 1E & 1F) (Johnson & Lewis, 2021); both were 
identified at necropsy with no antemortem treatment and 
successful medical management has recently been reported 
in an immunocompetent adult rhesus macaque (Taylor et al., 
2024).

Coccidioidomycosis
Coccidioidomycosis is the best documented endemic mycosis 
of NHPs. Clinical disease has been reported in a ring-tailed 
lemur (Lemur catta) (Burton et al., 1986); this animal was 
euthanized, and infection was confirmed at necropsy, an 
indoor-housed rhesus macaque (Macaca mulatta) (Kundu 
et al., 2017); this animal was euthanized, and infection was 
confirmed at necropsy, and a chimpanzee (Pan troglodytes) 
(Herrin et al., 2005), while the retrospective study by 
Koistinen et al. (2018) substantially expanded current 
knowledge by reviewing previously published cases and 
describing additional naturally occurring infections. Clinical 
manifestations are variable and primarily involve the 

respiratory tract, although disseminated disease may occur. 
Successful treatment with posaconazole has been reported in 
a chimpanzee (Herrin et al., 2005).

Histoplasmosis
Histoplasmosis appears to be an uncommon but potentially 
severe infection in NHPs. African histoplasmosis, caused by 
Histoplasma duboisii has been reported mainly in baboons 
(Papio spp.). Unlike classical histoplasmosis, the infection is 
predominantly cutaneous and subcutaneous, with possible 
extension to underlying bone. One of the earliest reports was 
published by Walker & Spooner (1960) who described natural 
infection in an African baboon (Papio papio). A more severe case 
was subsequently reported by Butler et al. (1988) in a yellow 
baboon (Papio cynocephalus). The animal developed multiple 
cutaneous lesions, ranging from pustules to ulcerative 
granulomas, associated with osteolytic lesions. Treatment 
with ketoconazole for six months was unsuccessful. The most 
remarkable episode occurred in a baboon colony in Texas, 
USA, where 21 animals developed histoplasmosis (Butler & 
Hubbard, 1991). Lesions were mainly cutaneous, affecting 
areas such as the face, ears, extremities, tail and perineum, 
but bone involvement was also observed. The infection 
persisted in the colony for many years after the introduction 
of baboons originating from Africa. Surgical removal of 
lesions was more successful than antifungal treatment. 
Hensel et al. (2019) used molecular methods to investigate 
archived tissues from affected baboons of this Texas captive 
colony and confirmed that the fungus belonged to the African 
H. duboisii lineage.

An unusual presentation involving proliferative gingival 
lesions was reported in three baboons (Fig. 1G) (Johannigman 
et al., 2020), illustrating that oral lesions may represent the 
primary clinical manifestation of African histoplasmosis due 
to Histoplasma duboisii. In addition, an epidemiological survey 
identified exposure to Histoplasma spp. among captive Latin 
American wild mammals, indicating that subclinical infection 
may occur in endemic regions (Costa et al., 1994).

Paracoccidioidomycosis
This mycosis has been documented in both captive and 
free-ranging NHPs from South America. Natural infections 
have been described in wild monkeys, including capuchins 
(Cebus spp.) and black-and-gold howler monkeys (Alouatta 
caraya), from Paraná State, Brazil (Corte et al., 2007); 
these animals were subclinically infected with the culprit 
identified by serology, while disseminated disease has 
recently been described in a captive western black-handed 
tamarin (Saguinus niger) (de Oliveira et al., 2024); the latter 
infection was fatal and was confirmed at necropsy, with no 
antifungal treatment administered. Earlier epidemiological 
investigations also demonstrated delayed hypersensitivity to 
paracoccidioidin in captive Latin American wild mammals, 
supporting environmental exposure to Paracoccidioides spp. 
in endemic areas (Costa et al., 1995).

Blastomycosis
Blastomycosis has been reported only once in NHPs, affecting 
a captive red ruffed lemur (Varecia rubra). The animal 
developed a disseminated disease (Rosser et al., 2016); 
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Figure 1. Example of prosimian; A. ring-tailed lemur (Lemur catta), Andasibe, Madagascar (Charles J. Sharp, Wikimedia). B. Example of New Word monkey 
(Platyrrhini). a common marmoset (Callithrix jacchus) in Parque Bondinho Pão de Açúcar, Rio de Janeiro (Wilfredor, Wikimedia). C. An example of Old Word 
monkey (Catarrhini): Rhesus macaque (Macaca mulata) at Mount Popa monastery in Myanmar (Jakub Hałun, Wikimedia). D. Example of ape: an orangutan 
(Pongo pygmaeus) at Semenggok Forest Reserve, Sarawak, Borneo, Malaysia (Wikimedia). E, F. Pulmonary Cryptococcus gattii infection in rhesus macaques 
(Macaca mulatta). Gross lesion patterns (E), with characteristic yeasts and inflammatory changes demonstrated by special histological staining (Gomori 
methenamine silver stain) (F) (Johnson & Lewis, 2021). G. Aspect of oral lesions caused by Histoplasma capsulatum var. duboisii in baboons (Papio sp.) 
(Johannigman et al., 2020). Invasive aspergillosis in a putty-nosed monkey (Cercopithecus nictitans) with adrenocortical Cushing’s syndrome. H. Pulmonary 
(H) and cerebral (I) lesions (Jurczynski et al., 2012). 

this infection was fatal and confirmed at necropsy, with no 
antifungal treatment administered.

Aspergillosis
Aspergillosis is a rare opportunistic mycosis of NHPs, with 
only a few spontaneous cases reported to date. One case was 
described in a cynomolgus macaque (Macaca fascicularis) with 
a thoracic mass (Yamauchi et al., 2011). Two cases involved 
pulmonary disease caused by Aspergillus fumigatus and 

occurred in association with severe underlying disorders. One 
case occurred in a captive putty-nosed monkey (Cercopithecus 
nictitans) affected by spontaneous adrenocortical Cushing’s 
syndrome (Fig. 1H & 1I) (Jurczynski et al., 2012). The second 
report described concurrent pulmonary aspergillosis in a free-
ranging howler monkey (Alouatta sp.) naturally infected with 
yellow fever virus (Guerra et al., 2021). All three infections 
were fatal and confirmed at necropsy, with no antifungal 
treatment administered.
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Major cutaneous mycoses

Dermatophytosis
Dermatophytosis is the most frequently reported superficial 
mycosis in NHPs (Bernstein & Didier, 2009). Naturally 
occurring infections have been described in several taxonomic 
groups, including capuchin monkeys (Bagnall & Grünberg, 
1972; Boehringer et al., 1998; Mota et al., 2017), Coquerel’s 
sifakas (Phair et al., 2011), L’Hoest’s monkeys (Keeble et 
al., 2010), macaques (Gordon & Little, 1968), chimpanzees 
(Dubuis & Lucas, 2003), gorillas (personal communication) 
(Fig. 2A), orangutans (personal communication) (Fig. 2B 
and 2C) and siamangs (Avni-Magen et al., 2008). Most cases 
have been attributed to Trichophyton mentagrophytes (species 
complex) or Microsporum canis, while causative agents for the 
remaining cases were not identified. 

The dermatophyte species Trichophyton simii was originally 
described by Pinoy in 1912 as Epidermophyton simii from a 
monkey, although the primate species was not specified. 
The species was subsequently reported from several animal 
hosts, including NHP, poultry and dogs, as well as humans. 
Although historically considered predominantly associated 
with the Indian subcontinent, molecular investigations 
have demonstrated a wider geographical distribution. The 
species is currently regarded as mainly geophilic, with 
occasional infections in animals and humans. Boehringer 
et al. (1998) reported an outbreak of T. simii infection in a 
colony of captive tufted capuchin monkeys (Sapajus apella) in 
Argentina. Guarro & Stchigel (1999) further questioned the 
original identification and suggested that the isolated fungus 
belonged to the genus Cephaliophora rather than T. simii.

In one occasion, Lophophyton gallinae (formerly Microsporum 
gallinae) has been isolated from a scaly lesion on a cynomolgus 
macaque (Macaca fascicularis) from the Philippines (Gordon 
& Little, 1968). Carriage of dermatophytes has also been 
documented in clinically healthy free-ranging golden-headed 
lion tamarins (Leontopithecus chrysomelas) (Neves et al., 
2017). 

Clinical lesions included focal or multifocal areas of 
alopecia, scaling, crusting and erythema, occasionally 
accompanied by pruritus. Extensive skin involvement has 
been reported during outbreaks affecting groups of captive 
animals (Bagnall & Grünberg, 1972; Dubuis & Lucas, 2003; 
Keeble et al., 2010).

Successful therapeutic management has been achieved 
using topical clotrimazole in a siamang (Hylobates syndactylus) 
and alternative treatment protocols have been described for 
L’Hoest’s monkeys, although published experience remains 
limited (Avni-Magen et al., 2008; Keeble et al., 2010; Phair et 
al., 2011; Mota et al., 2017). 

Malassezia colonisation and dermatitis
Malassezia species represent another component of superficial 
fungal colonisation in NHPs, although published data remain 
limited relative to dermatophytosis (Tachikawa et al., 2025). 
Asymptomatic carriage of Malassezia has been documented 
across multiple primate taxa, including Old‑World monkeys, 
gibbons (Hylobatidae), and New‑World callitrichids (Coutinho 
et al., 2020; Tachikawa et al., 2025). Fungal isolation from 
surveys of primate cerumen identified Malassezia japonica 

as the predominant yeast colonising the external auditory 
canal of captive Old‑World primates, whereas the zoophilic 
species Malassezia pachydermatis, common among domestic 
mammals, was not recovered from these primate ear‑wax 
samples (Tachikawa et al., 2025). Importantly, these 
published studies report only subclinical colonisation; no 
peer‑reviewed clinical cases directly attributable to Malassezia 
japonica in NHPs could be identified in the available literature. 
Outbreaks attributable to Malassezia have not been reported 
in group‑housed NHPs. Accordingly, no validated treatment 
protocols for Malassezia‑related disease in this host group 
have been published, given the lack of well‑documented 
clinical disease reports.

Less common mycoses

Candidiasis
Candidiasis is an uncommon opportunistic mycosis in 
NHPs. Candida albicans is the responsible agent of the 
disease that occurs primarily in neonatal, debilitated or 
immunocompromised primates, or following prolonged 
antimicrobial therapy. Oral candidiasis is the most common 
presentation, whereas esophageal, gastrointestinal, and 
disseminated infections are rare (Migaki et al., 1982). Fatal 
disseminated candidiasis associated with septicemia has 
been reported in a pre-term neonatal rhesus macaque 
(Macaca mulatta) (Pecoraro et al., 2019). Superficial Candida 
infection of the mucous membranes and skin has been 
reported in a capuchine monkey (Cebus apella) (McCullough 
et al., 1977) and paronychia and preputial inflammation were 
described in a rhesus monkey (Kerber et al., 1968). A case of 
spontaneous candidal encephalitis associated with blindness 
has been reported in a monkey (Herceg et al., 1977).Of these 
four reported cases, two were fatal and confirmed at necropsy 
with no antifungal treatment administered, while treatment 
and outcome were not reported for the remaining two cases.

Pneumocystis pneumonia
Pulmonary infection by Pneumocystis species is an 
uncommon opportunistic condition in NHPs. Clinical disease 
has been reported in captive red-bellied tamarins (Saguinus 
labiatus) (Kobayashi et al., 1999). Additional surveys have 
demonstrated Pneumocystis carriage in clinically healthy 
captive primates, suggesting that subclinical colonisation 
frequently occurs (Demanche et al., 2003). Earlier reports 
also documented Pneumocystis infection in zoological 
collections (Poelma, 1975), and a recent systematic review 
reported that the presence of Pneumocystis organisms had 
been demonstrated in 32 NHP species belonging to nine 
families (Weissenbacher-Lang et al., 2023).

Talaromycosis
A Cynomolgus macaque (Macaca fascicularis) originating from 
Yunnan Province in Southern China developed disseminated 
infection caused by Talaromyces marneffei, characterised by 
systemic granulomatous lesions involving multiple organs 
(Iverson et al., 2018). The etiologic agent was identified by 
state-of-the-art techniques. The identification of a case in a 
beech marten ascribed to T. marneffei outside the endemic 



Diseases of non-human primatesOne Health Mycology

156A T L A S  of
CLINICAL FUNGI

Review

Figure 2. Lesions of dermatophytosis caused by Trichophyton mentagrophytes in A. gorilla (Gorilla gorilla) and (B, C) in orangutan (Pongo abelii) (ZooParc de 
Beauval). D, E. Fungal rhinosinusitis caused by Curvularia sp. in a Sumatran orangutan (Pongo abelii). Histopathological appearance of the lesion showing 
fungal elements within granulomatous inflammation. Hematoxylin-eosin (D) and Gomori methenamine silver stain (E); bar = 50 µm. Red arrowheads show 
fungal structures (Uwiera et al., 2022). F. Aspect of a subcutaneous lesion due to Alternaria sp. in a Mandrill (Mandrillus sphinx)(Mai-Line Besnard, La vallée 
des singes, France). G. Direct examination showing fungal elements (Oniris, France). 

region (Matos et al., 2023) was questioned because of use of 
incorrect barcoding gene (Le et al., 2023). Similarly, canine 
cases from Brazil (Headley et al., 2017) are questionable. It 
should be noted that several other red pigment-producing 
Talaromyces species have a predilection for canines (Monpierre 
et al., 2023), which requires re-analysis of older literature. 
This leaves the macaque as yet as the only host outside Homo 
sapiens and the natural hosts, several species of bamboo rat in 
Southeast Asia (Cao et al., 2019).

Mucormycosis
An early report described intestinal mucormycosis in a 
common marmoset (Callithrix jacchus) (Baker et al., 1978), 

while a more recent case documented disseminated infection 
caused by Mucor indicus in another marmoset (Ferreira-
Machado et al., 2023). Both reports were characterised by 
extensive tissue invasion and severe systemic disease. Both 
infections were fatal and confirmed at necropsy, with no 
antifungal treatment administered.

Miscellanous infections

A case of sinusitis due to Curvularia sp. has been described in 
a Sumatran orangutan (Pongo abelii) (Fig. 2D, E) (Uwiera et 
al., 2022). The animal presented with intermittent unilateral 
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Table 1. Spectrum of fungal infections in non-human primates.
Fungal order Fungal species* Primate group Primate family Primate species Reference

Eurotiales Aspergillus sp. Old World monkeys Cercopithecidae Macaca fascicularis Yamauchi et al. (2011)

Aspergillus fumigatus Old World monkeys Cercopithecidae Cercopithecus nictitans Jurczynski et al. (2012)

Aspergillus fumigatus New World monkeys Atelidae Alouatta sp. Guerra et al. (2021)

Talaromyces marneffei Old World monkeys Cercopithecidae Macaca fascicularis Iverson et al. (2018)

Mucorales Mucor indicus New World monkeys Callitrichidae Callithrix sp. Ferreira-Machado et al. (2023)

Mucorales (agent not specified) New World monkeys Callitrichidae Callithrix jacchus Baker et al. (1978)

Onygenales Blastomyces dermatitidis Prosimians Lemuridae Varecia rubra Rosser et al. (2016)

Coccidioides sp. Prosimians Lemuridae Lemur catta Burton et al. (1986)

Coccidioides sp. Old World monkeys Cercopithecidae Macaca mulatta Kundu et al. (2017)

Coccidioides sp. Apes Hominidae Pan troglodytes Herrin et al. (2005)

Histoplasma duboisii Old World monkeys Cercopithecidae Papio papio Walker & Spooner (1960)

Histoplasma duboisii Old World monkeys Cercopithecidae Papio cynocephalus Butler et al. (1988)

Histoplasma duboisii Old World monkeys Cercopithecidae Papio spp. (epizootic, 21 animals, Texas) Butler & Hubbard (1991)

Histoplasma duboisii Old World monkeys Cercopithecidae Papio spp. (3 baboons, gingival lesions) Johannigman et al. (2020)

Lophophyton gallinae Old World monkeys Cercopithecidae Macaca fascicularis Gordon & Little (1968)

Microsporum canis New World monkeys Cebidae Capuchin monkey Mota et al. (2017)

Paracoccidioides sp. New World monkeys Not specified Wild monkeys, Paraná State, Brazil Corte et al. (2007)

Paracoccidioides sp. New World monkeys Callitrichidae Saguinus niger de Oliveira et al. (2024)

Trichophyton mentagrophytes New World monkeys Cebidae Capuchin monkeys Bagnall & Grünberg (1972)

Trichophyton mentagrophytes Apes Hominidae Gorilla gorilla Pers. Comm. (Fig. 2A)

Trichophyton mentagrophytes Apes Hominidae Pongo abelii Pers. Comm. (Fig. 2B, 2C)

Trichophyton mentagrophytes Prosimians Indriidae Propithecus coquereli Phair et al. (2011)

Trichophyton simii New World monkeys Cebidae Sapajus apella Boehringer et al. (1999)

Trichophyton sp. Old World monkeys Cercopithecidae Cercopithecus lhoesti Keeble et al. (2010)

Trichophyton sp. Apes Hylobatidae Hylobates syndactylus Avni-Magen et al. (2008)

Pleosporales Curvularia sp. Apes Hominidae Pongo abelii Uwiera et al. (2022)

Pneumocystidales Pneumocystis sp. New World monkeys Callitrichidae Saguinus labiatus Kobayashi et al. (1999)

Saccharomycetales Candida albicans Old World monkeys Cercopithecidae Macaca mulatta (pre-term neonate) Pecoraro et al. (2019)

Candida sp. Old World monkeys Cercopithecidae Rhesus monkey Kerber et al. (1968)

Candida sp. New World monkeys Cebidae Cebus apella McCullough et al. (1977)

Candida sp. Old World monkeys Cercopithecidae Monkey (unspecified) Herceg et al. (1977)

Tremellales Cryptococcus gattii Old World monkeys Cercopithecidae Macaca mulatta Johnson & Lewis (2021), Taylor 
et al. (2024)

Cryptococcus sp. Old World monkeys Cercopithecidae Cercopithecus ascanius Helke et al. (2006)

Cryptococcus sp. Apes Hominidae Gorilla gorilla Mischnik et al. (2014)

Cryptococcus sp. Old World monkeys Cercopithecidae Allenopithecus nigroviridis Batek et al. (2023)

Cryptococcus sp. New World monkeys Callitrichidae Callithrix jacchus Juan-Sallés et al. (1998)

Each row represents a single etiologic agent × host species combination reported in the literature. Fungal orders are presented alphabetically; within each order, entries are ordered by fungal species, then by 
primate host group. 

A subcutaneous Alternaria sp. infection in a Mandrillus sphinx is illustrated in Figs 2F–G but is not cited in the reference list and is therefore excluded from this table.

epistaxis. Endoscopy revealed an ulcerative nasal mass 
involving the nasal cavity and paranasal sinuses.

Diagnosis and treatment of fungal infec-
tions in NHPs

The diagnosis of fungal diseases in NHPs relies on the 
integration of clinical findings with imaging, pathology, 
mycology and, more recently, molecular techniques. As 
most published studies consist of isolated case reports, no 
diagnostic protocols have been specifically developed for 
NHPs. The diagnostic approach follows the principles applied 
in veterinary and human medical mycology and is adapted 
according to the clinical presentation and anatomical location 

of the lesions. Histopathological examination forms the 
basis of diagnosis in almost all reported cases. In addition to 
confirming fungal infection, it provides valuable information 
on tissue invasion, the host inflammatory response and 
fungal morphology. Histopathological findings are generally 
complemented by fungal culture. Molecular methods have 
been successfully applied to identify Cryptococcus gattii, 
Talaromyces marneffei and Mucor indicus in naturally infected 
NHPs (Johnson & Lewis, 2021; Iverson et al., 2018; Ferreira-
Machado et al., 2023).

Literature on primate infections is scattered, and a large 
share of the reports are older, dating back from pre-molecular 
times. Since then, diagnostics has improved significantly, and 
the spectrum of etiologic agents has expanded beyond the 
classical culprits. For example, novel zoophilic dermatophytes 
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are known (Čmoková et al., 2020) as well as mammal-
associated Talaromyces species (Monpierre et al., 2023), and 
several species have been recognized in Histoplasma beyond 
H. capsulatum (Sepulveda et al., 2017; Quan et al., 2025). 
In addition, a large share of the reports concern animals in 
captivity, under conditions that are probably remote from the 
situation in nature. Understanding of natural prevalence and 
life cycles of pathogenic fungi is still in its infancy. Classical 
studies in the tropical rainforest such as those by W.Y. Mok 
and colleagues (Mok et al., 1982; Naiff et al., 1985) might be 
followed and expanded with other target animals using, for 
example, hybridization capture of fecal samples (Tanga et al., 
2026).

Published information on antifungal therapy in NHPs 
remains limited and is almost entirely derived from 
individual case reports. Nevertheless, successful treatment 
has been achieved for several mycoses. Dermatophytosis has 
been managed with topical clotrimazole in a siamang (Avni-
Magen et al., 2008) and alternative treatment protocols in 
L‘Hoest’s monkeys (Keeble et al., 2010). Posaconazole has 
been successfully used to treat systemic coccidioidomycosis 
in a chimpanzee (Herrin et al., 2005), whereas pulmonary 
Cryptococcus gattii infection in a rhesus macaque responded 
positively to antifungal therapy (Taylor et al., 2024). In 
selected cases, surgery has complemented medical treatment, 
particularly for localized lesions (Johnson & Lewis, 2021). 
Many fungal infections reported in NHPs are opportunistic 
and develop in animals with concurrent disease or impaired 
immune function. Whenever possible, treatment should 
therefore address not only the fungal infection itself but 
also the underlying predisposing condition (Jurczynski et al., 
2012; Guerra et al., 2021; Johnson & Lewis, 2021).

Conclusions and perspectives

Fungal diseases in NHPs comprise a broad spectrum of 
opportunistic and endemic mycoses, varying from localized 
skin disease to fatal disseminated infection. Most available 
evidence comes from isolated case reports, showing NHPs are 
vulnerable to many human-pathogenic fungi.

Important gaps remain in our understanding of fungal 
diseases in NHPs. The epidemiology of most mycoses is 
poorly characterized, and information regarding host 
susceptibility, environmental risk factors, and geographic 
distribution is limited. Similarly, therapeutic experience 
is based almost entirely on individual case reports, and no 
evidence-based treatment recommendations have been 
established specifically for NHPs.
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