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INTRODUCTION

Malassezia (previously Pityrosporum) is a lipophilic yeast
that is a part of the human mycobiome.' Research has iden-
tified 18 different species of Malassezia,'"” among which
M. furfur, M. globosa, M. restricta, M. sympodialis and M.
pachydermatis have most frequently been isolated from
Malassezia folliculitis (MF) lesions."**°> MF results when
the normally benign colonization of the hair follicles, by
Malassezia yeasts, becomes symptomatic with the appear-
ance of pruritic papules and pustules on seborrhoeic skin
areas and is often accompanied by excoriations and hyper-
pigmentation.* ™ Commonly reported predisposing factors
include sweating, hot climate, exercise, high sebum pro-
duction, occlusion from sunscreens and emollients, recent
antibiotic or corticosteroid use or immunosuppression.HO
Comprehensive epidemiological data describing the preva-
lence of MF in the general population are lacking. Studies
from hospital departments have, however, reported that the
prevalence of MF was 1%-2% in China, 3% in Saudi Arabia,
4% in Turkey and 16% in the Philippines.”®'®!" The prin-
cipal differential diagnoses of MF include acne vulgaris,
acneiform eruptions, bacterial folliculitis and eosinophilic
folliculitis. Acne vulgaris is usually not pruritic and also af-
fects, in addition to the trunk, the face and is characterized
by pathognomonic comedones and papules/pustules (nod-
ules).*'? Acneiform eruptions present, similar to MF, with
erythematous pustules and papules on the trunk, shoulders
and face and often a punch biopsy is necessary to differenti-
ate it from MFE." Bacterial folliculitis often affects the deeper
portions of the hair follicle and can lead to purulent secre-
tion or even fever."* Eosinophilic folliculitis can have accom-
panying elevated eosinophil counts in the blood, and it may
be associated with haematologic cancers and human immu-
nodeficiency virus infections."

As MF is common in hospital departments, diagnosing
and then adequately treating it should be uniform for health-
care professionals. However, numerous diagnostic tools and
treatments exist, and their use varies among dermatological
experts and countries.'® Therefore, the European Academy
of Dermatology and Venereology (EADV) Mycology Task
Force working group on MF developed the present posi-
tion statement for the diagnosis and treatment of MF. The
method and recommendations are based on the opinions of
a team of experts.
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diagnosis and management of Malassezia folliculitis. Recommendations comprise
methods for diagnosing Malassezia folliculitis, required positive findings before
starting therapies and specific treatment algorithms for individuals who are im-
munocompetent, immunocompromised or who have compromised liver function.
In conclusion, this study provides a clinical strategy for diagnosing and managing
Malassezia folliculitis.

MATERIALS AND METHODS
The expert committee

The expert committee comprised dermatologists of the
EADV Mycology Task Force working group on MF with ex-
pertize in mycology and MF. Conflict of interest forms were
collected during the process of writing the study.

Aim of the position statement and
target audience

The aim was to develop recommendations for the diagnosis
and management of MF. The target audience is healthcare
professionals who treat MF. The results are communicated
through the diagnostic and therapeutic algorithms pre-
sented in this study.

Literature review

A systematic review was conducted, which is presented in
the supplementary information.

Level of recommendation

The level of recommendation by the EADV Mycology
Task Force working group on MF was determined
using a grading system ranging from A to D, employed
by the European Society for Clinical Microbiology and
Infectious Diseases.'”'® The recommendations are as
follows:

o Grade A: The EADV Mycology Task Force working group
on MF strongly supports a recommendation for use.

o Grade B: The EADV Mycology Task Force working
group on MF moderately supports a recommendation
for use.

o Grade C: The EADV Mycology Task Force working
group on MF marginally supports a recommendation for
use.

o Grade D: EADV Mycology Task Force working group on
MF supports a recommendation against use.
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Expert opinion

The expert panel comprised 19 members of the EADV
Mycology Task Force working group on MF. Consensus on
diagnostic methods and treatments was reached by mail-
ing questions, followed by two discussions via video. At the
first video conference, a summary of the responses from the
questionnaire was discussed and compared with the results
of the systematic review. A draft including a summary of the
discussion and suggestions for a consensus was circulated
among the Task Force members before the second video
conference was conducted. At the second video conference,
a consensus on recommendations on diagnostics and treat-
ments was reached.

Consensus

Consensus on all reccommendations was defined as an agree-
ment by at least 80% of the members of the EADV Mycology
Task Force working group on MF.

RESULTS
Diagnosing Malassezia folliculitis

The methods for confirming the diagnosis of MF are divided
into ‘recommended’ and ‘supplementary’. The former is ap-
plied to confirm or reject the clinical suspicion of MF while
the supplementary is to be considered as adjuvant means
of diagnosis in cases of ambivalent results from the recom-
mended methods.

Clinical presentation

MF presents with 2-4 mm pruritic papules and pustules on
erythematous skin, often located on seborrheic skin areas,
such as the upper arms and chest, back, face, neck and
shoulders.”'" Excoriations and hyperpigmentation can
accompany the MF lesions.”® MF has also been described as
presenting with cysts.® The absence of comedones can dif-
ferentiate MF from acne vulgaris. Other clinical manifesta-
tions such as abscesses are not considered typical MF signs.

Direct microscopic examination

Direct microscopy is performed on the content of pustules,
which is transferred onto a glass slide and dissolved in
10-20% potassium hydroxide (KOH).*® Positive diagnos-
tic microscopy findings include unipolar budding yeasts
(blastoconidia), conidia and rarely hyphae.®'” Examples
of staining techniques used in the literature for diagnosing
MF include Parker blue, Gram staining, Methylene blue,
May-Griinwald-Giemsa (MGG) and Chicago sky blue.
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Also, Calcofluor white/Blancophor has been used, which
requires fluorescence microscopy. The diagnostic proper-
ties of Gram staining were investigated in 26 individuals
with MF diagnosed as having at least two of the following
criteria: (a) typical clinical presentation, (b) histopathologi-
cal examination showing Malassezia in an inflamed hair
follicle or (c) clinical response to antifungal treatment.?
Gram staining correctly identified 22 of 26 patients with
MF, with a sensitivity of 84.6%. In the same study, six pa-
tients without MF were correctly diagnosed (i.e. negative),
resulting in a specificity of 100%.%° The diagnostic proper-
ties of KOH and MGG were assessed in 49 patients with MF
diagnosed by cytological examination, fungal culture and
molecular analysis.” KOH correctly identified 40 of these
patients and MGG all of them, generating a sensitivity of
81.6% and 100% respectively. As all the included patients
in this study had MF, the specificity of KOH or MGG was
not reported.”

Histopathological examination

In histopathology, a punch biopsy is taken from the cen-
tral part of the hair follicle and stained with for example,
haematoxylin-eosin (HE) or periodic acid-Schiff (PAS).
Findings include plugged and dilated hair follicles with sur-
rounding inflammatory eosinophils, lymphocytes, neutro-
philic granulocytes and plasma cells.®*!

Molecular-based detection

Polymerase chain reaction (PCR) and matrix-assisted
laser desorption ionization time-flight mass spectrom-
etry (MALDI-TOF MS) can identify specific strains and
genotypes of Malassezia and thereby support an MF
diagnosis.>'"***2* As Malassezia, however, is part of the
normal skin flora, molecular diagnosis cannot, on its own,
confirm a pathogenic transformation.®**> PCR modalities
include real-time PCR, end-point PCR, restriction fragment
length polymorphism (RFLP)-PCR, terminal RFLP-PCR
(tRFLP) and PCR sequencing.>** Neither PCR nor MALDI-
TOF MS is performed routinely in most countries.

Fungal culture

Fungal culture can be conducted on various culture
media, including Dixon's, Leeming-Notman agar and
Ushijima's.'** The results of a fungal culture can support an
MF diagnosis and provide information on the susceptibil-
ity of antimycotics, but the clinician should be aware of the
risk of non-pathogenic Malassezia growth collected from
adjacent skin during sampling.>*® Additionally, different
Malassezia species grow at different rates, which may bias
the interpretation and, additionally, cultures may not be rou-
tinely available.>'?
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Wood's light

In Wood's light examination, UV light (wavelength 320-
400nm) is directed towards the MF lesions, which emit a
green-yellow light.”'>*” In 49 patients with MF diagnosed by
cytological examination, fungal culture and molecular analy-
sis, the sensitivity of Wood's light was 65.3%.” It is important to
notice that Wood's light examination can support the clinical
diagnosis but is neither genus- nor species-specific (see Table 1).

Comments on the diagnosis of Malassezia
folliculitis

Direct microscopic examination is a non-invasive technique
with high diagnostic accuracy, which is recommended when
confirming the clinical suspicion of ME. Nevertheless, it is not
included among the recommended diagnostic tools before
starting topical antifungals. While this may introduce uncer-
tainty about the MF diagnosis, microscopic examination is
not available at all healthcare facilities, which may delay the
initiation of treatment. Additionally, topical antifungals have
a cure rate of 100% in some studies with mild and few adverse
events (Table $5).2%% Therefore, we argue that the advantage
of basing the diagnosis of MF on clinical examination alone
outweighs the need for microscopic confirmation in this situ-
ation. It should, however, be noted that microscopic examina-
tion is included in the supplementary diagnostics, which may
prove valuable in the treatment of refractory cases.

Treatments against Malassezia folliculitis
The evidence for treating MF is based on one randomized

controlled trial that examined the effect of oral itraconazole,
several comparative and non-comparative non-randomized

TABLE 1

Recommended
Methods for diagnosing MF o Clinical examination .
o Direct microscopic .
examination .
.
Methods for assessing differential « Clinical examination .
diagnoses « Direct microscopic .
examination .
« Bacterial culture .
Positive findings before starting o Clinical examination .
topical treatment against MF .
Positive findings before starting « Clinical examination .
systemic treatment against MF o Direct microscopic .
examination .

interventional trials, observational studies and case reports.
The treatment recommendations are presented in Table 2
and the evidence in Tables S5 and S6. Prophylaxis recom-
mendations are presented below. The epidemiology of the
included studies is presented in Table S7.

Topical azole and non-azole treatments

For topical regimens, the availability of medications and
formulations varies between countries. Therefore, the rec-
ommendations on topical azole-containing treatments (e.g.
ketoconazole or econazole) are restricted to formulations
containing the active ingredient without reference to addi-
tives. Topical azole treatments identified in the literature in-
clude clotrimazole, econazole, ketoconazole, miconazole and
sertaconazole. Topical non-azole treatments include propylene
glycol, selenium sulfide and sulphur soap. See Table S5 for a
summary of topical regimens. Side effects remain generally
poorly reported for topical MF treatments with only one study
reporting a burning sensation from the use of topical azoles.”

Oral azole treatment

Oral treatments identified in the literature for MF include
fluconazole and itraconazole. There are, however, many other
systemic azoles (e.g. voriconazole or posaconazole) used pri-
marily against invasive fungal infections. In Table S6, the oral
regimens reported in the literature are summarized.

Treatment of immunocompetent individuals

Altogether eight studies have assessed the effect of oral
azole monotherapy or topical azole or non-azole treatment

Recommendations for methods used for diagnosing Malassezia folliculitis and excluding differential diagnoses.

Supplementary

Histopathological examination

Fungal culture

Wood's light examination

Optical devices (e.g. Reflectance confocal microscopy and optical coherence)

Histopathological examination

Fungal culture

Molecular-based diagnostic methods (e.g. PCR)

Optical devices (e.g. reflectance confocal microscopy and optical coherence)

Direct microscopic examination
Wood's light

Histopathological examination

Fungal culture

Wood's light

Molecular-based diagnostic methods (e.g. PCR)

Optical devices (e.g., reflectance confocal microscopy and optical coherence)

Note: Recommended is applied to confirm or reject the clinical suspicion of MF and Supplementary is to be considered as adjuvant means of diagnosis in cases of ambivalent

results from the list of recommended methods.

Abbreviations: Methylene blue, May-Grunwald-Giemsa, MGG; Periodic acid-Schiff, PAS; Potassium hydroxide, KOH.
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TABLE 2 Malassezia folliculitis treatments recommendation.

Immunocompetent

Grade A Recommendation; Evidence Level

Azoles topical 1-2 daily for 2-4 weeks; IIb

Selenium sulfide once daily for 3 days, then once
weekly intermittently; ITb

Ciclopirox gel 0.77% or cream 1.5% or shampoo 1.5%
twice daily for 2-4 weeks; NA

Propylene glycol 50% in water twice daily for 3 weeks;
1IB

Zinc pyrithione 1% 1-2 daily for 2-4 weeks; NA

Grade B Recommendation; Evidence Level

Fluconazole 200 mg daily for 1-2 weeks or 200-300 mg
weekly for 3 weeks; IIT
Itraconazole 200 mg daily for 1-2 weeks; Ib-IIb

Grade C Recommendation; Evidence Level

Terbinafine spray twice daily for 2-4 weeks; NA
Combinations with comedolytics or topical

Immunocompromised

Itraconazole 100-200 mg daily for 1-4 weeks;
Ib-1III

Fluconazole 100-200 mg daily for 2-3 weeks
or 300mg weekly for 3 weeks; III

Azoles topical 1-2 daily for 2-4 weeks; IIb

Selenium sulfide once daily for 3 days, then
once weekly intermittently; IIb

Ciclopirox gel 0.77% cream 1.5% or shampoo
1.5% twice daily for 2-4 weeks; NA

Propylene glycol 50% in water twice daily for
3 weeks; IIb

Zinc pyrithione 1% 1-2 daily for 2-4 weeks;
NA

Combination of topical and oral treatments;
NA

Concurrent liver disease

Azoles topical 1-2 daily for 2-4 weeks; ITb

Selenium sulfide once daily for 3 days, then
once weekly intermittently; ITb

Ciclopirox gel 0.77% cream or 1.5% or
shampoo 1.5% twice daily for 2-4 weeks;
NA

Propylene glycol 50% in water twice daily
for 3weeks; IIb

Zinc pyrithione 1-2 daily for 2-4 weeks; NA

Itraconazole 100-200 mg daily for
1-2 weeks; Ib-IIb

Fluconazole 150-300 mg weekly for 2 weeks;
11T

NA

antifungals; IV
Isotretinoin 0.65-1.00 mg/kg/day for 3—-4 months; I1I
MAL-PDT three sessions, every other week for 7.5
minutes; I1I

Note: It should be noted that ciclopirox gel and selenium sulfide are not available as medications in the Russian Federation.The category of evidence was assessed using the
clinical guidelines published by Shekelle et al., which ranges in descending order from level I to IV.** Category Ia is based on evidence from meta-analyses of randomized
controlled trials (RCTs), category Ib on RCTs, category Ila on non-randomized controlled studies, category IIb on quasi-experimental studies, category III on descriptive

non-experimental studies and category I'V on expert opinion.

Abbreviations: MAL-PDT, Methyl 5-amino-levulinic acid-Photodynamic therapy; NA, Not available.

in individuals with ME”'"?%2>334 The treatment duration
for all regimens was 2-4 weeks, and the effect was evaluated
within 3 months after treatment initiation. In only two stud-
ies, the presented data confirm the exclusion of immunosup-
pressed individuals.*>*

Treatment of organ transplant recipients

Two studies have assessed the effect of oral azole or topi-
cal azole or non-azole treatments in organ transplant pa-
tients with MF, and only one of the two studies reported
the treatment outcome.”>*® Eleven heart transplant pa-
tients received topical clotrimazole 1% or selenium sulfide
for 4 weeks. Those who were not cured, then received oral
fluc§)6nazole 100-200 mg daily for 1-4 weeks (Tables S5 and
S6).

Treatment of children
While most of the previously referenced studies included

both adult and paediatric patients, only two studies have
presented separately the results of MF treatment in children
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(Tables S5 and $6).>**” Nine immunocompetent children re-
ceived sertaconazole or clotrimazole twice daily for 2 weeks
or oral itraconazole or oral ketoconazole 200 mg daily for
4weeks.* In another study, five children and teenagers with
treatment-resistant MF and acne vulgaris received a combi-
nation of oral and topical azoles.”

Oral isotretinoin

Two cases have reported the effect of oral isotretinoin
0.65 mg/kg/day for 20 weeks and 1.00 mg/kg/day for 3 months
in adults with treatment-resistant MF (Table S6).%%*°

Photodynamic therapy

A regimen of methyl 5-amino-levulinic acid (MAL) photo-
dynamic therapy (PDT) (wavelength: 600nm) for 7.5 min
every other week for altogether three sessions was adminis-
tered in six individuals. PDT was indicated because the par-
ticipants either had MF refractory to oral azoles or could not
receive oral therapies because of the potential hepatotoxicity
owing to concurrent liver diseases (Table S6).40
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Malassezia folliculitis prophylaxis
recommendations

The prophylaxis recommendations are identical for indi-
viduals who are immunocompetent, immunocompromised
or have concurrent liver disease. The recommendations are
as follows:

Grade A recommendations:

o Topical azoles 1-3 times weekly

o Selenium sulfide for 3 days, then once weekly

« Ciclopirox gel 0.77% or cream 1.5% or shampoo 1.5%,
once daily for 4 weeks

o Propylene glycol 50% in water twice daily for 3 weeks

o Zinc pyrithione 1% 1-3 times weekly

Grade B recommendations:

o Fluconazole 400 mg monthly
o Itraconazole 400 mg monthly

Biochemical screening before and during oral
azole treatment

EADV Mycology Task Force working group on MF rec-
ommends that biochemical screening before and during
systemic azole treatment should follow local or national
guidelines.

Prognosis

According to published studies, up to 100% of individuals
with MF relapse after the end of treatment.”>*>*" Notably,
only one study (n = 75) assessed the effect of prolonged an-
tifungal treatment; all the patients were in remission for
2-3 months after the administration of topical ketocona-
zole cream or shampoo 3-4 times per week.”® Therefore, a
continued topical regimen may be useful to prevent sympto-
matic relapses of MF, especially in individuals with several
risk factors.

Comments on treatments against Malassezia
folliculitis

There is a high co-occurrence of MF and acne vulgaris,
which are difficult to differentiate clinically, due to shared
pathomechanism.® A study on 52 individuals compared
clinical and histopathological characteristics of MF and ac-
neiform eruption.”” Only histopathological findings could
differentiate between the two dermatoses. Fungal spores in
the follicular lumen indicated MF (p<0.001), while intra-
follicular inflammation (p = 0.009), irregular keratin plug-
ging (p = 0.008), and nuclear dust in the follicular lumen
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(p<0.001) indicated acneiform eruption.” Individuals with
concomitant MF and acne who receive antifungals may ex-
perience an improvement in MF but have a limited effect on
acne. Therefore, in cases with suspected concomitant MF
and acne, it may be advisable to supplement the azole treat-
ment with anti-acne medications.

ACKNOWLEDGEMENTS
The generous support of the Leo Foundation Denmark is
gratefully acknowledged.

FUNDING INFORMATION
MAS Henning was provided a grant for research by Leo
Foundation (Grant number LF-18002).

CONFLICT OF INTEREST STATEMENT

MAS Henning was provided a grant for research by Leo
Foundation (Grant number LF-18002). R ] Hay is a chairman
of the data monitoring committee of the Mycetoma Trial
Isoravuconazole v Itraconazole, Sudan; and chairman of the
Technical Advisory Committee LEPRA. JC Szepietowski
has received honoraria from AbbVie, Leo Pharma, Novartis,
Sanofi-Genzyme, Vifor, Trevi, UCB, Janssen-Cilag, Eli-Lilly
and Pierre-Fabre. BM Piraccini has received consulting fees
from Pierre Fabre-Ducray, Difa Cooper, Dercos-LOreal,
ISDIN, Legacy Healthcare, Pfizer, Almirall and Lilly. M
Arabatzis has received honoraria from Genesis Pharma and
support from Janssen to attend meetings. ] Faergemann has
received royalties from Medicanatumin AB and consult-
ing fees from Moberg Pharma AB, Medicanatumin AB and
Essity Hygiene and Health AB. V Padovese has received a
grant (EADV GRANT 2020- project SKAPP); functioned
as an expert advisor for Migrants Health Dermatology
Working Group for the IFD and board member and Malta
representative for IUSTI Europe. P Schmid-Grendelmeier
has been an investigator in an investigator-initiated study for
LEO Pharma; received honoraria from AbbVie, Aimunne,
ALK Abello, Astra Zeneca, Biomed, Galderma, Glaxo Smith
Kline, Jansen, LEO, Lilly, LOréal, Novartis, Pfizer, Pierre
Fabre, Roche Pharma, Sanofi Genzyme, Stallergenes and
Thermo Fisher; is a scientific Board member of Chrastine-
Kithne Center for Education and Allergy; and treasurer
for the International Society for Atopic Dermatitis. B
Sigurgeirsson has received honoraria from Genesis Pharma
and support from Janssen to attend meetings. DML Saunte
received honoraria as a consultant for advisory board meet-
ings by Novartis, AbbVie, Janssen, Sanofi, Leo Pharma and
as a speaker and/or received grants from the following com-
panies: Abbvie, Janssen, Novartis, Sanofi and Leo Pharma
during the last 3 years. C Rodriguez-Cerdeira, MP Ferreir6s,
A Sergeev, P Nenoff, L Kotrekhova, R] Nowicki, A Prohic,
M Skerlev, G Gaitanis and P Lecerf report no conflicts of
interest.

DATA AVAILABILITY STATEMENT
Data sharing are not applicable to this article as no new data
were created or analysed in this study.

85U8017 SUOWIWIOD BAIEa.D 8|qedl[dde 8L Aq peusenob ae S9ole YO @S JO S8 10} A%eug1T8UIIUO 8|1 UO (SUORIPUOO-PUE-SWBI W0 A8 | 1M ATRIq 1 BU1 [UO//:SANY) SUORIPUOD Pue SWe 1 8y} 89S *[¥202Z/0T/£2] U0 Akeid1T8ulluO A8|IM ‘Uolieiaped UeIssny aueiyooD Aq z868T API/TTTT'OT/I0p/wo0 A8 | Arq1jeuljuo//sdny Wwoiy pepeojumod ‘2 ‘€202 ‘€80€89FT


https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fjdv.18982&mode=

POSITION STATEMENT: RECOMMENDATIONS ON THE DIAGNOSIS AND TREATMENT OF

1274 |

MALASSEZIA FOLLICULITIS

ETHICAL APPROVAL
This is a position statement based on expert opinions. No
ethical approval is required.

ORCID

M. A. S. Henning © https://orcid.org/0000-0003-1991-2248
C. Rodriguez-Cerdeira © https://orcid.
org/0000-0001-9939-0771

B. M. Piraccini ‘© https://orcid.org/0000-0001-6537-9689
L. Kotrekhova  https://orcid.org/0000-0003-2995-4249
P. Schmid-Grendelmeier © https://orcid.
org/0000-0003-3215-3370

G. Gaitanis © https://orcid.org/0000-0001-5482-1304

D. M. L. Saunte ‘© https://orcid.org/0000-0001-7953-1047

REFERENCES

1. Rubenstein RM, Malerich SA. Malassezia (pityrosporum) folliculitis.
J Clin Aesthet Dermatol. 2014;7:37-41.

2. Sparber F, LeibundGut-Landmann S. Host responses to Malassezia
spp. in the mammalian skin. Front Immunol. 2017;8:1614.

3. Lorch JM, Palmer JM, Vanderwolf KJ, Schmidt KZ, Verant ML,
Weller TJ, et al. Malassezia vespertilionis sp. nov.: a new cold-tolerant
species of yeast isolated from bats. Persoonia. 2018;41:56-70.

4. WangK, Cheng L, Li W, Jiang H, Zhang X, Liu S, et al. Susceptibilities of
Malassezia strains from pityriasis versicolor, Malassezia folliculitis and
seborrheic dermatitis to antifungal drugs. Heliyon. 2020;6:e04203.

5. LiW, Zhang ZW, Luo Y, Liang N, Pi XX, Fan YM. Molecular epidemi-
ology, in vitro susceptibility and exoenzyme screening of Malassezia
clinical isolates. ] Med Microbiol. 2020;69:436-42.

6. Vlachos C, Henning M, Gaitanis G, Faergemann J, Saunte DM.
Critical synthesis of available data in Malassezia folliculitis and a
systematic review of treatments. ] Eur Acad Dermatol Venereol.
2020;34:1672-83.

7. Durdu M, Guran M, Ilkit M. Epidemiological characteristics of
Malassezia folliculitis and use of the may-Grunwald-Giemsa stain to
diagnose the infection. Diagn Microbiol Infect Dis. 2013;76:450-7.

8. Jacinto-Jamora S, Tamesis J, Katigbak ML. Pityrosporum folliculitis
in The Philippines: diagnosis, prevalence, and management. ] Am
Acad Dermatol. 1991;24:693-6.

9. Yong AM, Tan SY, Tan CL. An update on pityrosporum folliculi-
tis in Singapore from a single tertiary care dermatological Centre.
Singapore Med J. 2021;62:526-528.

10. Bulmer GS, Pu XM, Yi LXT. Malassezia folliculitis in China.
Mycopathologia. 2008;165:411-2.

11. Abdel-Razek M, Fadaly G, Abdel-Raheim M, al-Morsy F.
Pityrosporum (Malassezia) folliculitis in Saudi Arabia--diagnosis
and therapeutic trials. Clin Exp Dermatol. 1995;20:406-9.

12. Gupta AK, Batra R, Bluhm R, Boekhout T, Dawson TL Jr. Skin dis-
eases associated with Malassezia species. ] Am Acad Dermatol.
2004;51:785-98.

13. An MK, Hong EH, Cho EB, Park EJ, Kim KH, Kim KJ.
Clinicopathological differentiation between Pityrosporum folliculitis
and acneiform eruption. ] Dermatol. 2019;46:978-84.

14. Stulberg DL, Penrod MA, Blatny RA. Common bacterial skin infec-
tions. Am Fam Physician. 2002;66:119-24.

15. Long H, Zhang G, Wang L, Lu Q. Eosinophilic skin diseases: a com-
prehensive review. Clin Rev Allergy Immunol. 2016;50:189-213.

16. Saunte DML, Piraccini BM, Sergeev AY, Prohié A, Sigurgeirsson B,
Rodriguez-Cerdeira C, et al. A survey among dermatologists: diag-
nostics of superficial fungal infections — what is used and what is
needed to initiate therapy and assess efficacy? ] Eur Acad Dermatol
Venereol. 2019;33:421-7.

17. Hald M, Arendrup MC, Svejgaard EL, Lindskov R, Foged
EK, Saunte DM. Evidence-based Danish guidelines for the

RIGHTSE LI MN iy

18.

19.

20.

21.

22.

23.

24.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

treatment of Malassezia-related skin diseases. Acta Derm Venereol.
2015;95:12-9.

Lortholary O, Petrikkos G, Akova M, Arendrup MC, Arikan-Akdagli
S, Bassetti M, et al. ESCMID* *This guideline was presented in part
at ECCMID 2011. European Society for Clinical Microbiology and
Infectious Diseases. Guideline for the diagnosis and management of
Candida diseases 2012: patients with HIV infection or AIDS. Clin
Microbiol Infect. 2012;18:68-77.

Cafarchia C, Gasser RB, Figueredo LA, Latrofa MS, Otranto D.
Advances in the identification of Malassezia. Mol Cell Probes.
2011;25:1-7.

Tu WT, Chin SY, Chou CL, Hsu CY, Chen YT, Liu D, et al. Utility
of gram staining for diagnosis of Malassezia folliculitis. ] Dermatol.
2018;45:228-31.

Park HR, Oh JH, Lee YJ, et al. Inflammasome-mediated inflamma-
tion by Malassezia in human keratinocytes: a comparative analysis
with different strains. Mycoses. 2021;64:292-299.

Velegraki A, Cafarchia C, Gaitanis G, Iatta R, Boekhout T. Malassezia
infections in humans and animals: pathophysiology, detection, and
treatment. PLoS Pathog. 2015;11:e1004523.

Honnavar P, Ghosh AK, Paul S, Shankarnarayan SA, Singh P, Dogra
S, et al. Identification of Malassezia species by MALDI-TOF MS after
expansion of database. Diagn Microbiol Infect Dis. 2018;92:118-23.
Denis J, Machouart M, Morio F, Sabou M, Kauffmann-LaCroix C,
Contet-Audonneau N, et al. Performance of matrix-assisted laser de-
sorption ionization-time of flight mass spectrometry for identifying
clinical Malassezia isolates. ] Clin Microbiol. 2016;55:90-6.

Saunte DML, Gaitanis G, Hay R]. Malassezia-associated skin diseases,
the use of diagnostics and treatment. Front Cell Infect Microbiol.
2020;10:112.

Balkis MM, Leidich SD, Mukherjee PK, Ghannoum MA. Mechanisms
of fungal resistance: an overview. Drugs. 2002;62:1025-40.

Gupta LK, Singhi MK. Wood's lamp. Indian ] Dermatol Venereol
Leprol. 2004;70:131-5.

Prindaville B, Belazarian L, Levin NA, Wiss K. Pityrosporum folliculitis:
aretrospective review of 110 cases. ] Am Acad Dermatol. 2018;78:511-4.
Back O, Faergemann J, Hornqvist R. Pityrosporum folliculitis: a com-
mon disease of the young and middle-aged. ] Am Acad Dermatol.
1985;12:56-61.

Pirnak S, Durdu M, Tekindal MA, Giile¢ AT, Seckin D. The prev-
alence of Malassezia folliculitis in patients with papulopustular/
Comedonal acne, and their response to antifungal treatment. Skinmed.
2018;16:99-104.

Lee JD, Yi JY, Kim SY, Cho BK, Houh W. Pityrosporum folliculi-
tis — clinical and histopathological observation. Annals Dermatol.
1990;2:83-8.

Levy A, Feuilhade de Chauvin M, Dubertret L, Morel P, Flageul B.
Malassezia folliculitis: characteristics and therapeutic response in 26
patients. Ann Dermatol Venereol. 2007;134:823-8.

Suzuki C, Hase M, Shimoyama H, Sei Y. Treatment outcomes for
Malassezia folliculitis in the dermatology Department of a University
Hospital in Japan. Med Mycol J. 2016;57:E63-6.

Tsai YC, Wang JY, Wu YH, Wang Y]J. Clinical differences in pediatric
and adult Malassezia folliculitis: retrospective analysis of 321 cases
over 9years. ] Am Acad Dermatol. 2019;81:278-80.

Bufill JA, Lum LG, Caya ]G, Chitambar CR, Ritch PS, Anderson
T, et al. Pityrosporum folliculitis after bone marrow transplan-
tation. Clinical observations in five patients. Ann Intern Med.
1988;108:560-3.

Rhie S, Turcios R, Buckley H, Suh B. Clinical features and treatment
of Malassezia folliculitis with fluconazole in orthotopic heart trans-
plant recipients. ] Heart Lung Transplant. 2000;19:215-9.

Ayers K, Sweeney SM, Wiss K. Pityrosporum folliculitis: diagnosis
and management in 6 female adolescents with acne vulgaris. Arch
Pediatr Adolesc Med. 2005;159:64-7.

Friedman SJ. Pityrosporum folliculitis: treatment with isotretinoin. J
Am Acad Dermatol. 1987;16:632-3.

Goodfield MJ, Saihan EM. Failure of isotretinoin therapy in
Pityrosporum folliculitis. ] Am Acad Dermatol. 1988;18:143—4.

85U8017 SUOWIWIOD BAIEa.D 8|qedl[dde 8L Aq peusenob ae S9ole YO @S JO S8 10} A%eug1T8UIIUO 8|1 UO (SUORIPUOO-PUE-SWBI W0 A8 | 1M ATRIq 1 BU1 [UO//:SANY) SUORIPUOD Pue SWe 1 8y} 89S *[¥202Z/0T/£2] U0 Akeid1T8ulluO A8|IM ‘Uolieiaped UeIssny aueiyooD Aq z868T API/TTTT'OT/I0p/wo0 A8 | Arq1jeuljuo//sdny Wwoiy pepeojumod ‘2 ‘€202 ‘€80€89FT


https://orcid.org/0000-0003-1991-2248
https://orcid.org/0000-0003-1991-2248
https://orcid.org/0000-0001-9939-0771
https://orcid.org/0000-0001-9939-0771
https://orcid.org/0000-0001-9939-0771
https://orcid.org/0000-0001-6537-9689
https://orcid.org/0000-0001-6537-9689
https://orcid.org/0000-0003-2995-4249
https://orcid.org/0000-0003-2995-4249
https://orcid.org/0000-0003-3215-3370
https://orcid.org/0000-0003-3215-3370
https://orcid.org/0000-0003-3215-3370
https://orcid.org/0000-0001-5482-1304
https://orcid.org/0000-0001-5482-1304
https://orcid.org/0000-0001-7953-1047
https://orcid.org/0000-0001-7953-1047
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fjdv.18982&mode=

HENNING ET AL.

| 1275

40. Lee JW, Kim BJ, Kim MN. Photodynamic therapy: new treatment for
recalcitrant Malassezia folliculitis. Lasers Surg Med. 2010;42:192-6.

41. Kavanagh GM, Leeming JP, Marshman GM, Reynolds NJ, Burton JL.
Folliculitis in Down's syndrome. Br ] Dermatol. 1993;129:696-9.

42. Shekelle PG, Woolf SH, Eccles M, Grimshaw J. Clinical guidelines:
developing guidelines. Bmj. 1999;318:593-6.

SUPPORTING INFORMATION
Additional supporting information can be found online in
the Supporting Information section at the end of this article.
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