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Abstract

Purpose of Review To review recent literature on Malassezia folliculitis and explore its association with COVID-19.

Recent Findings Reports of Malassezia folliculitis in the setting of COVID-19 are scarce. Shared characteristics between
affected individuals include male sex, obesity, intensive care, and administration of systemic antibiotics and systemic ster-
oids. Dexamethasone can potentially stimulate sebum production and therefore lead to Malassezia proliferation. The clinical
picture of Malassezia folliculitis accompanying COVID-19 is similar to classic descriptions but tends to spare the face and

predominates in occlusion sites.

Summary Malassezia folliculitis is under-recognized. Fever, sweating, occlusion, immobility, antibiotics, and dexamethasone
contribute to COVID-19 patients developing Malassezia folliculitis. Antifungal therapy, together with correcting predispos-
ing factors, is the mainstay of management. Future research should explore the relationship between systemic steroids and

other acneiform reactions.
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Introduction

The genus Malassezia is composed of lipophilic yeasts
found in mammals’ skin and mucosae. The current tax-
onomy recognizes 18 species [1]. In humans, these yeasts
play both the role of commensals and pathogens. Malassezia
represents the most common eukaryote in the human cutane-
ous microbiome and prevails in seborrheic regions, but also
plays a clear role in skin diseases such as seborrheic der-
matitis, pityriasis versicolor, head and neck dermatitis, and
Malassezia folliculitis [2e]. Malassezia folliculitis (MF) is
an inflammatory process centered on the pilosebaceous unit
due to an overproliferation of the yeasts. It is still occasion-
ally termed Pityrosporum folliculitis in recent publications,
despite the incorporation since the 1980s of Pityrosporum
into the Malassezia genus [3]. Several recent reports have
described its development accompanying COVID-19 infec-
tion [4e, Se, 6e, 7e]. This report seeks to review the literature
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regarding MF with a focus on recent papers and analyze its
association with COVID-19.

A Review on Malassezia Folliculitis

MF usually presents as a monomorphic acneiform eruption
of seborrheic regions. The distribution of sex and age var-
ies across reports, but three recent studies coincide with a
predilection for young adult males. A large multi-centric
cohort from Indonesia that included 353 individuals with
MF showed a 2:1 male-to-female ratio, with 44.5% of those
affected composing the group of 17 to 25 years old [8ee].
A study from Singapore produced comparable results: 214
individuals with confirmed MF through Gram staining
showed a 3:1 male-to-female ratio and a predominance of
35% in the 21 to 30 years group [9]. A retrospective cohort
from Taiwan that included pediatric and adult patients with
confirmed MF reported a median age of 28 years and a male
predominance of 76% when averaging both age groups
[10e]. However, a fourth cohort focused on pediatric patients
with MF showed a female predominance [11].

Risk factors attributed to the development of MF are
varied. Regarding climate, MF tends to develop in tropi-
cal regions [12ee] or during the summer months in more
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temperate ones, suggesting that sweating and humidity can
be predisposing factors. Summer was the season with the
highest MF diagnoses in a Taiwan study [10e]. A classic
study from the Philippines reported that it represented 16%
of outpatient consults in a single private center [13]. The
investigators explicitly reference the region’s warm and
humid climate as a contributing factor, as well as exercise
and using clothes that increase body heat as additional trig-
gers. A study focused on individuals 21 years or younger
highlights the pathogenesis MF shares with acne by citing
sebum production and follicular occlusion as predisposing
factors to both [11]. In the same paper, antibiotic use was
reported by 75% of those affected by MF, proposing it as an
additional factor that can lead to Malassezia proliferation.
Immunosuppression is a risk factor for developing skin dis-
eases related to Malassezia [14]. In this setting, conditions
associated with MF include diabetes, living with HIV, sys-
temic steroid use, malignancies, and solid organ and bone
marrow transplants [12ee]. The previously mentioned study
from Taiwan retrospectively addressed some of these pre-
disposing factors: patients reported frequencies of exces-
sive sweating (4%), use of antibiotics (24%), and malignancy
(1.6%) with no statistically significant difference between
age groups [10e].

Vlachos et al. succinctly summarize the pathogenesis of
MF as a series of predisposing factors that lead to Malasse-
zia proliferation in the pilosebaceous unit [12ee]. These
include follicular occlusion, increased sebum production,
alterations in the cutaneous microbiome, and a disrupted
immune response, integrating the previously commented
risk factors. The yeast’s proliferation results in an inflamma-
tory response and subsequent clinical manifestations. Mul-
tiple papers coincide that M. globosa is the most commonly
identified species from samples obtained from lesions of
MF (69 to 84%) [15-17]. Interestingly, M. globosa responds
favorably in vitro over other species to high temperatures and
the components of sweat [ 18], which suggests a link between
this observed predominance and risk factors associated with
MF. A recent study observed M. globosa’s heightened ability
to induce inflammasome-mediated inflammation [19].

Recent cohorts describe similar clinical presentations
[8ee, 9, 10e, 20]. The most affected body region is the trunk,
followed by the upper limb [8ee, 9, 20] or the neck [10e].
In contrast, a pediatric cohort reported a predominance of
facial lesions [11]. Reports consistently describe lesions as
monomorphic, 1 to 2-mm follicular papules and pustules.
Pruritus was variably present (36 to 83%). Where reported,
other conditions associated with Malassezia, such as sebor-
rheic dermatitis or pityriasis versicolor, accompanied MF in
approximately 20% [11, 20]. Tsai et al. described atypical
presentations of biopsy-proven MF reminiscent of eosino-
philic folliculitis, pityriasis lichenoides, prurigo, rosacea,
and mucinosis [21]. The primary differential diagnosis of
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MF is acne, and comedones, nodules, and cysts are notably
absent in MF. Other differentials include bacterial folliculi-
tis, acneiform eruptions related to drugs, rosacea, demodi-
cosis, and perioral dermatitis [22].

Some studies have explored the relationship between MF
and other acneiform eruptions and their distinguishing fea-
tures. Yu et al. studied whether steroid acne could be related
to Malassezia: the authors reported that direct microscopic
examination of expressed follicular contents and skin biopsy
showed findings consistent with MF in 76% and 37% of ster-
oid acne cases, respectively [23]. Piirnak et al. reported that
in 217 patients with a clinical diagnosis of acne vulgaris, MF
was diagnosed in 25.3% through cytological examination
of follicular contents [24]. An et al. compared clinical and
histopathological findings between MF and other acneiform
[22]. They found that MF was more common in the chest,
back, and neck and other acneiform eruptions predomi-
nated on the face. Lesional morphology showed no differ-
ences. In histopathology, investigators observed Malassezia
spores only in skin biopsies from MF. The biopsies from
other acneiform eruptions showed significantly more fre-
quent nuclear dust, intrafollicular inflammatory infiltrate,
and necrotic keratinocytes in the follicular wall.

The gold standard for the diagnosis of MF is histopathol-
ogy. Skin biopsies from MF lesions show a dilated pilose-
baceous follicle with plugged ostium and a perifollicular
mononuclear inflammatory infiltrate [12ee]. Occasionally,
a brisker infiltrate is present when the follicular contents are
discharged into the surrounding dermis. The key to diagnosis
is the identification of spherical yeasts within the piloseba-
ceous unit, highlighted with fungal stains. Investigators have
proposed a threshold of 10 or more yeasts per high-power
field (400 x magnification) to establish the diagnosis [25].
Others have suggested that performing transverse sections
of the pilosebaceous unit may increase the diagnostic yield
[23].

Other less invasive tests are helpful to support a diag-
nosis of MF. Direct microscopic examination of samples
aids in evidencing the fungi. Malassezia presents as
tiny, ovoid, thick-walled yeasts that can feature unipolar
budding [12ee]. In MF, observing hyphae is infrequent
[16]. Jacinto-Jamora et al. described using a comedone
extractor to obtain the full content of the inflamed fol-
licle instead of acquiring more superficial samples by
only scraping lesions [13]: subsequent studies replicate
this technique. In order to highlight the yeasts, multiple
helpful solutions and stains exist. These include KOH 10
to 20% with or without Parker ink, Albert’s stain, May-
Grunwald-Giemsa stain, Gram stain, lactophenol blue,
methylene blue, and if fluorescent microscopy is avail-
able, calcofluor white [16, 26¢]. Tu et al. evaluated the
utility of Gram staining to identify cases of MF compared
to a set of diagnostic criteria and identified a sensitivity



Current Fungal Infection Reports (2023) 17:71-76

73

of 84.6% and a specificity of 100% with this technique
[26¢]. The established cutoff point was 30 or more yeasts
or short hyphae identified in three high-power fields.
Notably, the investigators sampled up to five lesions per
patient. By demonstrating the presence of bacteria, Gram
staining was additionally helpful in identifying cases
of bacterial or mixed folliculitis. Other auxiliary non-
invasive techniques to diagnose MF include dermoscopy
[20, 27], reflectance confocal microscopy, and optical
coherence tomography [28]. The most common dermo-
scopic finding is folliculocentric lesions surrounded by
erythema.

Correcting predisposing factors, when possible, is
fundamental in managing MF. These include avoiding
heat, sweat-predisposing activities, and habits that lead
to the occlusion of hair follicles, such as using tight-fit-
ting clothing or heavy emollients or oils. The medical
management of MF includes keratolytics and topical and
systemic antifungals, but solid evidence for guidance is
sparse. Vlachos et al. recently reviewed the treatment
of MF [12ee]. They recommend topical antifungals as
first-line therapy, except in refractory cases or immuno-
compromised individuals, where systemic therapy is war-
ranted. A recent meta-analysis and systematic review did
not observe a statistically significant difference between
cure rates obtained from systemic or topical medication
[29]. However, significant heterogeneity between studies
was present. Investigators concluded that topical treat-
ment is as effective as oral for managing MF but insisted
on the need for more robust evidence. Topical options
include ketoconazole, clotrimazole, ciclopirox olamine,
selenium sulfide, and zinc pyrithione. Systemic alterna-
tives encompass itraconazole and fluconazole.

Malassezia Folliculitis in the Setting
of COVID-19

Table 1 summarizes the reports describing folliculitis caused
by Malassezia in individuals with concomitant infection by
SARS-CoV-2 [4e, 5e, 6¢]. Histopathology confirmed the
diagnosis in every case, and fungal stains were employed to
highlight the yeasts. All subjects were male adult patients
with severe COVID-19 that required inpatient management.
Where specified, shared features among some individuals
included obesity, type 2 diabetes, the need for intensive care
and mechanical ventilation, and the use of systemic steroids
and systemic antibiotics. The clinical presentation was an
acneiform eruption composed of monomorphic papules and
pustules. The affected regions included the chest, abdomen,
and upper limbs, with one paper highlighting the develop-
ment in sites under occlusion (central venous catheter (CVC)
insertion site). The reports do not include information
regarding pruritus as an accompanying symptom or results
from fungal culture. The only mentioned treatment was flu-
conazole 100 mg daily in one of the communications, but the
response was not specified. Of the three reported outcomes,
two patients expired. An additional study includes two cases
of Malassezia folliculitis but does not describe any clinical
data [7e]. Figure 1 portrays the clinical and histopathological
findings from a skin biopsy demonstrating MF in a patient
admitted for severe COVID-19.

Discussion
Few reports describing MF in the setting of COVID-19 exist,

likely due to under-recognition. Multiple entities can present
with acneiform eruptions in which skin biopsies are rarely

Table 1 A summary of reports describing Malassezia folliculitis in the setting of COVID-19

Authors Number Sex (age in years) Associated conditions Sites of lesions Treatment
of cases
Barrera-Godinez et al. [4®] 4 Male (51) T2D, Ob, SS, AB Chest, abdomen, upper limbs N/A
Male (58) Ob, SS
Male (33) SS, AB
Male (48) T2D, Ob, SS, AB
Sandoval-Tres et al. [5®] 3 Male (65) Ob, SS CVC insertion site, trunk, upper limbs  Flu-
Male (50) Ob, HTN, RF, SS conazole
Male (35) SS, hypercholesterolemia (1]80 me
Peres et al. [6°®] 3 Male (52) Ob, T2D, SS, AB, MV, RF  Chest, abdomen, upper limbs N/A
Male (46) Ob, SS, AB, MV
Male (39) Ob, SS, AB

“AB, antibiotics; HTN, hypertension; MV, mechanical ventilation; RF, renal failure; Ob, obesity; SS, systemic steroids; 72D, type 2 diabetes mel-

litus
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Fig. 1 Clinical and histopatho-
logical findings in an individual
with COVID-19 who developed
Malassezia folliculitis in the
ICU. Panel (a) shows the stark
predominance of lesions under a
site of occlusion, below a dress-
ing used to protect the skin dur-
ing for prone positioning. Panel
(b) highlights the monomor-
phic, follicular pustules. Panel
(c) exhibits the skin biopsy
findings, including a dilated
follicle with sparse inflamma-
tory infiltrate (H&E, 10x). Panel
(d) displays multiple yeasts and
occasional budding highlighted
with fungal stains (PAS, 60x)

performed because a diagnosis is usually established clini-
cally. Without the proper investigations, clinicians can miss
MF. Therefore, adequate suspicion is imperative to prompt
its search. Acneiform eruptions accompanied by pruritus,
with extension to arms or abdomen, or with no evidence of
comedones warrant further study.

Unsurprisingly, MF can develop in patients admit-
ted because of COVID-19 since these individuals present
many of the previously reviewed risk factors, especially in
the ICU. First, COVID-19 is a febrile illness that leads to
sweating and a rise in body temperature. Second, cutaneous
occlusion is not unusual in inpatients, partly due to dress-
ings and medical devices but also immobility. Individuals
requiring respiratory support with mechanical ventilation
have limited mobility, particularly those in prone ventilation.
Additionally, dressings that protect the skin from pressure-
induced injury further aggravate occlusion and sweating.
Third, as seen in Table 1, the concomitant use of antibiotics
was frequent in these cases, mainly for managing healthcare-
associated infections, which can allow species of Malassezia
to proliferate due to dysbiosis. However, fever, immobility,
occlusion, and antibiotic exposure are typical in the intensive
care setting, whereas MF is not.

Managing severe COVID-19 requires systemic steroids,
one of the most recurrent characteristics described in Table 1,
and their use is probably the tipping point in the development
of MF. Their role is twofold. On the one hand, they can lead
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to the altered immune response associated with diseases in
which Malassezia has a role, as seen in immunosuppressed
individuals. On the other hand, dexamethasone could increase
sebum production and therefore stimulate yeast proliferation.
Lee et al. demonstrated increased lipid synthesis of cultured
sebocytes after in vitro exposure to dexamethasone [30].
These results establish a plausible explanation that links
dexamethasone with Malassezia proliferation and, therefore,
MF. These findings also highlight the need to discern between
steroid acne, steroid folliculitis, and MF, which could repre-
sent a continuum. Nonetheless, ascertaining dexamethasone’s
role in the development of MF requires further investigations.

A striking finding in Table 1 is the predominance of males
across reports. As discussed, recent MF cohorts consistently
show a higher proportion of men in their samples. However,
the cases in Table 1 probably reflect the epidemiology of severe
COVID-19, which is more common in males. The same could
be said about accompanying comorbidities, such as obesity and
type 2 diabetes. Proper cohorts are needed to calculate the risk
of developing MF attributed to these conditions.

The clinical presentation of MF accompanying COVID-
19 is consistent with previous descriptions. Notably, the cases
summarized in Table 1 did not present facial involvement but
highlighted occlusion’s role in MF. Pruritus was not reported,
although evaluating it is difficult in an intensive care setting. The
principal differential diagnosis was acneiform eruptions second-
ary to the use of steroids.
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When MF is suspected, the authors of this paper prefer
obtaining lesional samples from expressed follicular contents
instead of superficial scrapings. However, comedone extractors
are uncommon in the inpatient setting, and introducing them into
COVID-19 areas may be undesirable. An alternative is to use
a disposable sterile syringe with a removable needle. First, the
needle is used to deroof a follicular pustule. Then, with the nee-
dle removed, the tip of the syringe is centered on the follicle, and
perpendicular pressure is applied. The expressed follicular con-
tents will be collected inside the syringe’s tip, where they can be
retrieved with the needle. Then, they can be mounted on a slide
for microscopic examination. Finally, the contaminated syringe
can be discarded. Sampling more than one lesion is desirable.

The management of MF accompanying COVID-19 is not
different from typical cases. Predisposing factors should be
addressed and corrected. Interventions include control of
fever, relief of occlusion, encouragement of mobility, antibi-
otic cessation if unneeded, and withdrawal of dexamethasone
after ten days of treatment. Topical treatment avoids pharma-
cological interactions and systemic effects and may be pre-
ferred in mild cases. Systemic therapy can be used as first-line
therapy in extensive lesions or additional immunosuppression.

Conclusions

Malassezia folliculitis is an under-recognized entity. Shared
predisposing factors explain its development in the setting of
COVID-19, which include fever, sweating, immobility, occlu-
sion, systemic antibiotics, and systemic steroids. The use of
dexamethasone could represent the critical step by stimulat-
ing sebum production and Malassezia proliferation and clar-
ify what makes the relationship between MF and COVID-19
unique. Further research is needed to explore this association.
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