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Abstract

Background: Onychomycosis, a common fungal infection of the nails, poses significant challenges
in diagnosis and management, particularly with emerging opportunistic pathogens like Aspergillus
candidus. We present a case of onychomycosis caused by cycloheximide-resistant A. candidus,
underscoring the importance of heightened awareness and surveillance among medical mycology teams.

Case presentation: A 63-year-old male with a history of chronic smoking and type 2 diabetes mellitus
presented with lateral onycholysis of the right big toenail. Microscopic examination and culture revealed
A. candidus, resistant to cycloheximide. Treatment involved chemical avulsion of the nail plate, systemic
terbinafine, and topical amorolfine nail lacquer.

Conclusion: Our report signifies the emergence of A. candidus as a significant causative agent of
onychomycosis, particularly in individuals with predisposing comorbidities. Vigilance among medical
mycology teams is crucial for tracking evolving epidemic trends and optimizing treatment approaches.
Continued surveillance and reporting are essential for advancing our understanding and management

of fungal infections in clinical practice.

Introduction

Onychomycosis (OM) is a persistent fungal
infection primarily affecting one or multiple
nails, commonly triggered by dermatophytes,
occasionally by yeasts, and non-dermatophyte
molds (NDMs) [1]. It stands as a prevalent
condition, comprising around 50% of all nail
disorders and 30% of superficial mycoses
[1]. Globally, the estimated prevalence of
OM ranges from 3% to 26%, showing a
continual rise, thus posing a significant public
health concern [2]. Various factors, including
geographical and climatic variances, age,
gender, occupation, socio-economic status,
lifestyle, and comorbidities, particularly
in immunocompromised individuals, can
influence OM prevalence [1,2].

Certain NDMs, once considered mere
contaminants, are now increasingly
acknowledged as emerging opportunistic
pathogens causing OM. Major species include
Scopulariopsis, Fusarium, Acremonium,
Aspergillus (A.), and Onychocola canadensis
[3]. Pathogenetically, OM caused by NDMs
may either initiate as a primary event
or develop secondarily on nails already
compromised by dermatophytes, trauma, or
other nail conditions. Typically, these NDMs
act as secondary invaders of the nail plate
[2.4].

Among Aspergillus species, the three most
commonly isolated are A. flavus, A. niger, and
A. fumigatus, in descending order of occurrence
[3]. A. candidus is considered an exceptionally
rare nail pathogen, with only a handful of
cases previously reported internationally [5-
9]. In Morocco, the documented instance of
onychomycosis due to cycloheximide-resistant
A. candidus is the first of its kind.

Case report

We report the case of a 63-year-old male
patient with a significant medical history,
including chronic smoking with 80 pack-years,
and type 2 diabetes mellitus managed with
oral anti-diabetic medications. Notably, the
patient underwent treatment for non-muscle
invasive bladder cancer (T1a) three years prior,
undergoing transurethral bladder resection
followed by intravesical Bacillus Calmette and
Guerin (BCG) immunotherapy. Presently, he
continues BCG maintenance therapy every six
months for three-week intervals.

In January 2022, the patient presented to the
medical mycology laboratory of the Avicenne
military hospital in Marrakech, Morocco,
with  suspected onychomycosis. Clinical
examination revealed lateral onycholysis of the
right big toenail, affecting approximately 25%
of the nail surface with total leuconychia in the
remaining portion of the nail plate. The onset
of symptoms occurred three months earlier,
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manifesting as painful paronychia without pus discharge,
gradually progressing to involve the proximal portion of the
nail plate and bed (PSO), with subsequent lateral and distal
extensions. Notably, other nails, as well as the plantar skin and
interdigital spaces, appeared unaffected. The patient recalled
undergoing a single pedicure session three months prior when
his nails were in a healthy state (Figure 1).

Figure 1. PSO with onycholysis of 25% of the nail surface and total
leuconychia in a diabetic patient with normal plantar skin and inter-
digital spaces.

Figure 2. KOH direct examination showing the presence of broad,
septated, and irregular fungal hyphae with acute angle branching on
top of the squamous cells. (% 400 magnification).

Subsequent diagnostic procedures involved multiple
scrapings of the affected nail part and the undersurface of the
proximal nailfold using a sterile scalpel blade after alcohol
disinfection. Microscopic examination with 40% KOH of
the freshly collected material revealed the presence of broad,
septated, and irregular hyphae with acute angle branching.
Cultures were established on Sabouraud's dextrose agar with
chloramphenicol (SC) and Sabouraud's dextrose agar with
chloramphenicol and cycloheximide (SCC), incubated at
25-30 °C. Following five days of incubation, characteristic
pure white mycelial colonies with a white reverse were
observed on both SC and SCC media in all inoculated areas.
Macroscopic evaluation using magnification revealed spherical
white heads. Microscopic analysis via lactophenol cotton blue
mount demonstrated predominantly biseriate fruiting bodies,
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although some were uniseriate. The vesicles were spherical
to subspherical, measuring 16-30 um, with phialides and/or
metulae covering their entire surface. Conidiophores measured
600-900 pm with smooth, colorless, and thick walls, while
conidia appeared globose with a smooth surface, measuring
2.5-3.5 pum in diameter. Species identification confirmed
Aspergillus candidus.

A diagnosis of onychomycosis due to cycloheximide-resistant
A. candidus was established based on positive direct examination
and successful cultivation of pure cultures on both SC and SCC
media in all inoculated areas during three consecutive toenail
samplings at one-week intervals.

Figure 3. Macroscopic Morphological Characteristics: White myce-
lial colonies (4) with a white reverse (B) of Aspergillus candidus in
SC medium after 5 days of incubation and in SCC medium (C) after

10 days of incubation at 25 °C. (D) Sclerotia observed using a magni-

fving glass (15 days).

Figure 4. Lactophenol-cotton blue mount of an Aspergillus candidus

colony showing a large biseriate conidial head with globose vesicles

and phialides covering its entire surface and a diminutive uniseriate
conidial head.
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Discussion

A. candidus, a white-spored species categorized within the
“Aspergillus section Candidi,” is commonly found in stored
cereals, particularly wheat and cereal products such as flour, as
well as in grain dust and milled rice [10]. Despite its prevalence
in environmental sources, limited reports exist regarding its
involvement in human mycoses. These reports encompass
diverse clinical presentations, including brain infections [11],
solitary aspergillomas in the sphenoid sinus [12], lung abscesses
[13], invasive pulmonary aspergillosis [14], and otomycosis
[15]. Additionally, A. candidus is implicated in inducing
allergic manifestations [14]. Notably, A. candidus exhibits
potent immunomodulatory properties through the production
of various mycotoxins such as terphenyllines, candidusins,
chlorflavonins, kojic acid, and notably xanthoascins, elevating
its significance in human pathology [16].

While A. candidus is a rare causative agent of onychomycosis,
more commonly implicated species include A. flavus, A.
niger, and A. fumigatus [3]. Underlying conditions such as
diabetes, peripheral vascular disease, orthopedic trauma, and
advanced age predispose individuals to Aspergillus-related
onychomycosis [17]. Typically, non-dermatophyte molds act
as secondary invaders, targeting nails already compromised
by trauma, existing nail disorders, or dermatophyte infections.
In our patient's case, factors such as a recent pedicure session
causing microtrauma to the nail, age, and comorbidities likely
facilitated A. candidus colonization.

Clinically, proximal subungual onychomycosis accompanied
by paronychia without pus discharge, exhibiting rapid
progression, is characteristic of A. candidus infection, differing
from the slower progression seen in tinea unguium [17]. NDM-
associated onychomycosis predominantly affects toes and often
involves one or two toenails [1]. The presentation of OM due to
A. candidus often manifests as chalky white nails with total or
striated deep leuconychia [6,18]. Notably, Aspergillus-induced
onycholysis may result from the erosive properties of the genus
Aspergillus, as observed in deep white onychomycosis cases
[6]. Additionally, paronychia frequently accompanies lateral
onycholysis in affected individuals [19]. It's noteworthy that
a single pathogen can elicit varied clinical presentations of
onychomycosis, and conversely [3].

The distinct morphological features of A. candidus aid in
its identification. Notably, A. candidus is distinguished by
persistently white conidia, setting it apart from other colored
Aspergillus species. Additionally, it produces typically
fertile vesicles with metulae generally longer than 10 pum,
contrasting with A. niveus, which has shorter metulae. A
notable characteristic is its inability to grow at 37°C, indicating
a predilection for superficial mycoses over invasive forms.
Microscopic examination reveals frequently uniseriate conidial
heads, varying conidiophore lengths, and the formation of
sclerotia by some isolates, serving as survival structures [16].

Confirmation of NDM-induced onychomycosis relies on
several criteria, including positive microscopic examination,
pure culture isolation, repeated culture positivity, inoculum
count, and the absence of isolated dermatophytes [17]. In our
patient, these criteria were met, affirming the diagnosis of OM
due to A. candidus. Notably, cycloheximide-resistant Aspergillus
species are rare, requiring specific culture techniques for
detection [1]. In our case, the isolated A. candidus demonstrated
resistance to cycloheximide, necessitating culture on SCC
medium for growth.
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Management of NDM-associated onychomycosis lacks
standardized regimens. However, Aspergillus species generally
respond well to systemic or topical antifungal therapies, alone
or in combination. Notably, pulsed systemic terbinafine has
shown efficacy in Aspergillus-related OM cases [18]. For our
patient, treatment involves chemical avulsion of the nail plate,
systemic terbinafine, and topical amorolfine nail lacquer, with
ongoing monitoring.

Conclusion and perspectives

A. candidus emerges as a noteworthy opportunistic
pathogen contributing to onychomycosis, particularly in
individuals with underlying conditions like diabetes. Our
report highlights the first documented case of onychomycosis
attributed to cycloheximide-resistant A. candidus in Morocco.
Such findings underscore the significance of vigilance among
medical mycology teams to track evolving epidemic trends.
Continuous surveillance and reporting are vital for enhancing
our understanding of fungal pathogens and optimizing treatment
strategies in clinical practice.
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