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Background: The clinical presentation of Malassezia folliculitis (MF) can imitate acne vulgaris (AV), making it difficult to
distinguish between the two conditions. Moreover, MF can coexist with AV in the same patient. The incidence of MF in patients
clinically diagnosed with AV may be underestimated. This study aimed to determine the prevalence, associated factors, and clinical
characterization of MF patients diagnosed with AV.

Materials and Methods: Three hundred twenty new acne patients were questioned regarding general information, including age,
sex, itchy symptoms, and past treatment history with antibiotics and steroids within four weeks. Clinical presentations of AV (location
and severity), dandruff, and seborrheic dermatitis were examined by a dermatologist. Cytologic studies to determine the abnormal
proliferation of Malassezia yeasts were performed from pustules or, in the absence of pustules, comedo-like papules, and comedones.
The smears were stained with methylene blue and evaluated under a light microscope by the researcher.

Results: The prevalence of MF in patients clinically diagnosed with AV was 28.8% (95% Confidence interval: CI = 23.8% - 33.7%),
which can be classified as 24.7% were AV with MF and the remaining 4.1% were MF only. This study revealed that patients diagnosed
with MF were 7.38 times more likely to have itchy symptoms than patients diagnosed with AV. MF patients had 8.89 times and 9.17
times higher risk of acneiform lesions on the scalp/ hairline and upper back than those who did not have MF, respectively.
Conclusion: This present study revealed a high prevalence of MF in patients clinically diagnosed with AV. Dermatologists should be
aware of MF when encountering AV patients with acneiform lesions on the scalp/ hairline and upper back with pruritus. Diagnosis
based on clinical presentations alone may lead to misdiagnosis. Methylene blue staining is easy to perform and beneficial to diagnose
MF.
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Introduction

Acne vulgaris (AV) is characterized by a mixed eruption of comedones, papules, pustules, and nodules, mainly occurring
on the face but may involve the neck, upper chest, and back. The pathology of AV is an inflammation of the
pilosebaceous units triggered by excessive sebum production, the abnormal keratinization of follicular epithelium, the
abnormal proliferation of Cutibacterium acnes, and host immune responses. However, even now, with a lot of pieces of
knowledge about the pathogenesis of acne, the exact cause has yet to be discovered.'*

Malassezia folliculitis (MF) results from an overgrowth of Malassezia yeasts, which are normal skin flora. The
abnormal proliferation of yeast can cause inflammation of the hair follicles by two possible mechanisms. The first
mechanism is caused by the lipase and phospholipase enzyme activity of Malassezia yeast, damaging skin barrier
function and inducing irritation.’ The second mechanism is the ability of Malassezia yeast that can stimulate keratinocyte
production of inflammatory cytokines via Toll-like receptor 2 and activate complement cascades by both the classical and

alternative pathways.*>
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MF presented as small, monomorphic, itchy comedo-like papules and pustules, particularly on the hairline, face, and
upper trunk. The clinical presentation of MF can imitate AV, making it difficult to distinguish between the two
conditions. Moreover, MF can coexist with AV in the same patient. Patients with AV usually have increased sebum
production, predisposing them to develop MF.*™ Therefore, it is important to identify the existence of MF in patients
clinically diagnosed with AV for further proper management.

This study aimed to determine the prevalence, associated factors, and clinical characterization of MF in patients
clinically diagnosed with AV.

Patients and Methods

Patients

This prospective, observational, analytic study included all new patients clinically diagnosed with AV who attended the
Dermatologic clinic of Mae Fah Luang hospital, Bangkok, during the rainy season in Thailand (from July to
September 2022). All patients and a parent or legal guardian of patients under the age of 18 years had given their
written informed consent. Three hundred twenty patients were questioned regarding general background information,
including age, sex, itchy symptoms, and prior treatment history with antibiotics and steroids within four weeks.
A dermatologist examined clinical presentations of AV (location and severity), dandruff, and seborrheic dermatitis.

Clinical Grading of the Lesions

The severity grading of acne was assessed by a dermatologist based on the Leeds revised acne grading system.'® Mild acne
symptoms are mostly presented with comedones, inflammatory papules, and pustules with less than 10 lesions. Moderate
acne symptoms include inflammatory papules with more than 10 lesions and/or inflammatory nodules with less than 5
lesions. Severe acne symptoms include numerous inflammatory papules, pustules, and/or nodulocystic lesions or sinus tracts.

Microscopic Examination

All patients diagnosed with AV underwent cytologic studies for the presence of Malassezia yeasts. Samples were
obtained from pustules or, in the absence of pustules, comedo-like papules and comedones from different parts of the
face (forehead, right cheek, left cheek, chin) by comedone extractors. Three different sampling sites were collected for
each patient to ensure adequate randomized specimens for microscopic examination. Methylene blue was applied to
a smear for 30 seconds, rapid decolorization with water, and drop immersion oil before being covered with a coverslip.
The smears were evaluated under a light microscope by the researcher. The total number of spores was counted wherever
the smears showed the highest number. The result of methylene blue staining was interpreted as follows: if more than 30
spores were counted, the smear was marked as MF. If there were only numerous bacillus bacteria, it was interpreted as

AV. The smear was categorized as AV with MF if both criteria were met.

Statistical Analysis

Demographic data and the prevalence of MF in clinically diagnosed acne vulgaris patients were analyzed by using
descriptive statistics such as frequency and percentage. In the case of numeric data, the mean and standard deviations of
both groups were reported. Chi-square or Fisher’s exact test (categorical data) and independent #-test (numeric data) were
used to compare the MF positive and MF negative groups. Simple and multiple logistic regression models were used to
compare the positive and negative MF groups in univariable and multivariable analyses. Factors variables with p value
less than 0.05 from the univariable analysis were entered into a backward stepwise, multiple logistic regression model.
Crude and adjusted odds ratio (OR) with a 95% confidence interval (CI) had been reported with significant factors with
p value less than 0.05 in the final analysis. All data were categorized and analyzed using IBM SPSS Statistics version
23.0 (IBM Corp., Armonk, NY, USA).
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Results

Patients

This study enrolled 320 new patients clinically diagnosed with AV and classified as 238 females (74.4%) and 82 males
(25.6%). The average mean (standard deviation, SD) age at diagnosis was 25.6 (£7.6) years. All patients aged 11 to 50
years were divided into two groups, 94 patients (29.4%) aged less than 20 and 226 patients (70.6%) aged 20 to 50. All
patients lived in Bangkok, the central part of Thailand. This study was performed in the rainy season, during which the
average temperatures range from 28.6 to 29 °C, and the humidity ranges from 78 to 81%.

Clinical Presentations

One hundred eighty-four patients (57.5%) presented with moderate severity of AV, 113 patients (35.3%) and 23 patients
(7.2%) presented with mild and severe forms of AV, respectively. Two hundred forty-eight patients (77.5%) had
acneiform lesions in more than one area of the face and/or the body. The common locations of acneiform lesions were
the cheeks (79.4%), chin (60.6%), and forehead (55.9%). Forty-six patients (14.4%) reported itchy symptoms. Dandruff
was detected in 44 patients (13.8%), while seborrheic dermatitis was found in 14 patients (4.4%) at the same time as
clinically diagnosed with AV.

Associated Factors

One hundred sixty-three patients (50.9%) were using clindamycin, 114 patients (35.6%) and 14 patients (4.4%) were
using benzoyl peroxide and topical retinoids, respectively. Many of these patients were using more than one topical
treatment concurrently. Twenty patients (6.3%) reported steroid use (topical or oral), while 15 patients (4.7%) had
previously received oral antibiotic therapy within four weeks.

A Microscopic Examination of Methylene Blue Staining
Methylene blue staining revealed that the prevalence of MF was 28.8% in patients clinically diagnosed with AV (95%
Confidence interval: CI = 23.8% - 33.7%). There were 228 patients (71.2%) that had positive results for bacillus bacteria
only (Figure 1), 79 patients (24.7%) had positive for both bacillus bacteria and spores (Figure 2), and 13 patients (4.1%)
had positive results for spores (Figure 3).

Of those patients diagnosed with MF, 60 patients (65.2%) were women, and 32 patients (34.8%) were men. The
average mean (SD) age at diagnosis was 23.0 (£7.7). The common locations of MF were the forehead, cheeks, upper

Figure | Acne vulgaris.
Note: Methylene blue staining revealed numerous bacillus bacteria (original magnification x1000).
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Figure 2 Acne vulgaris with Malassezia folliculitis.
Note: Methylene blue staining demonstrated numerous bacillus bacteria with multiple blastospores (original magnification % 1000).

s

Figure 3 Malassezia folliculitis.
Note: Methylene blue staining showed numerous spores and blastospores (original magnification % 1000).

back, and scalp/ hairline. Comparison of associated factors between the MF positive group and MF negative group in
patients clinically diagnosed with AV are presented in Table 1.

Associated factors with p value less than 0.05 from the univariable analysis were entered into a backward stepwise,
multiple logistic regression model. Significant factors with p value less than 0.05 in the final analysis were reported with
crude and adjusted odds ratio (OR) with a 95% confidence interval (CI) (Table 2).

Discussion

MF is often misdiagnosed as AV and can coexist with AV in the same patient.'''* This study reveals that the prevalence
of MF in Thai patients clinically diagnosed with AV was 28.8%, which was higher than a previous study in Turkey and
Korea, where the prevalence of MF among patients with AV was reported to be 25.3% and 25%, respectively.”'* The
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Table | Comparison of Outcome Variables Between the Malassezia Folliculitis

Positive Group and Malassezia Folliculitis Negative Group in Patients Clinically

Diagnosed with Acne Vulgaris (n =320)

Variables MF Positive MF Negative | p-value*
(n=92) (n=228)
Age, mean (SD), years 23.0(7.7) 26.6(7.5) 0.001
Age < 20 years, n (%) 42(45.6) 52(22.8) <0.001
Male sex, n (%) 32(34.8) 50(21.9) 0.017
ltchy symptom, n (%) 33(35.9) 13(5.7) <0.001
Dandruff, n (%) 29(31.5) 15(6.6) <0.001
Underlying seborrheic dermatitis, n (%) 7(7.6) 10(4.4) 0.245
Disease severity of acne, n (%)
Grade |, mild 39(42.4) 74(32.5) 0.209
Grade 2, moderate 46(50.0) 138(60.5)
Grade 3, severe 7(7.6) 16(7.0)
Location of acne, n (%)
Forehead 77(83.7) 102(44.7) <0.001
Scalp and hairline 55(59.8) 19(8.3) <0.001
Cheek 71(71.2) 183(80.3) 0.536
Chin 50(54.3) 144(63.2) 0.144
Neck 15(16.3) 13(5.7) 0.002
Upper chest 23(25.0) 6(2.6) <0.001
Upper back 57(62.0) 17(7.5) <0.001
Prior medication used, n (%)
Oral or topical steroid use 10(10.8) 10(4.4) 0.002
Oral antibiotics 4(4.4) 11(4.8) 0.855
Topical clindamycin 36(39.1) 127(55.7) 0.007
Topical benzoyl peroxide 23(25.0) 91(39.9) 0.012
Topical retinoid 2(2.2) 12(5.3) 0.221

Notes: *Chi-square or Fisher’s exact test (categorical data) and independent t-test (numeric data) were used

to compare the MF positive and MF negative groups.
Abbreviation: MF, Malassezia folliculitis.

prevalence of MF in AV patients is significantly higher than the prevalence of MF in the population worldwide, which
has been reported to be only 1-16.5%." In addition, The coexistence of AV and MF was detected in 79 patients (24.7%)
of all patients clinically diagnosed with AV.

Comparing the MF positive and MF negative groups demonstrated that the age younger than 20, itchy symptoms,

dandruff, and acneiform lesions on the forehead, scalp/ hairline, upper chest, and upper back, had a significant association

with MF (p<0.001). While gender, underlying seborrheic dermatitis, the severity of acne, and prior steroid and antibiotic

use did not show a significant association with MF (p>0.001). This information confirms existing knowledge about MF
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Table 2 Univariable and Multivariable Analysis to Compare Between Malassezia Folliculitis Positive Group and Malassezia
Folliculitis Negative Group

Variables Univariable Analysis Multivariable Analysis
Crude Odds 95% CI of p-value* Adjusted Odds 95% CI of p-value**
Ratio (OR) Crude OR Ratio (OR) Adjusted OR
Age < 20 years 2.84 1.70-4.75 <0.001
Male sex 1.90 1.11-3.23 0.018
Itchy symptom 9.25 4.58-18.69 <0.001 7.38 2.87-18.99 <0.001
Dandruff 6.54 3.30-12.95 <0.001 3.07 1.07-8.83 0.038
Forehead 6.34 3.44-11.69 <0.001 2.69 1.15-6.28 0.022
Scalp and hairline 16.35 8.73-30.64 <0.001 8.89 3.90-20.28 <0.001
Neck 3.22 1.47-7.08 0.004
Upper chest 12.33 4.83-31.52 <0.001 4.52 1.17-17.52 0.029
Upper back 20.21 10.56-38.68 <0.001 9.17 3.097-21.21 <0.001
Oral or topical 2.66 1.07-6.62 0.036
steroid use
Topical clindamycin 0.51 0.31-0.84 0.008
Topical benzoyl 0.50 0.29-0.86 0.013
peroxide

Notes: *Simple and multiple logistic regression models were used to compare the positive and negative MF groups in univariable and multivariable analyses.
**Factors variables with p value less than 0.05 from the univariable analysis were entered into a backward stepwise, multiple logistic regression model. Crude
and adjusted odds ratio (OR) with 95% confidence interval (Cl) had been reported with significant factors with p value less than 0.05 in the final analysis.
Abbreviations: OR, odds ratio; Cl, confidence interval.

that it is more common in young adults who present as tiny, uniform, itchy papules, and pustules, particularly on the
forehead, hairline, upper chest, and back.'> The results did not show a significant association between MF and
seborrheic dermatitis but revealed a significant association with dandruff (p <0.001). Dandruff is considered a variant
of seborrheic dermatitis.'®'” Steroid and antibiotics use (both topical and oral) within one month did not have
a significant association with MF (p>0.001), which may be caused by the duration of usage not being long enough to
make the substantial relationship as previous studies.”'® This study also demonstrated that the cheek was another
common location for MF. Numerous bacillus bacteria were usually found in the same smears from acneiform lesions on
the cheeks of MF patients, indicating that the cheek location is often the coexistence of AV and MF.

After being tested with multiple logistic regression models, only three statistically significant factors were associated with
MF. They were those who had MF had 7.38 times more likely to have itchy symptoms than those who did not have MF. The
MF patients had 8.89 times and 9.17 times higher risk of acneiform lesions on the scalp/ hairline and upper back than those
who did not have MF, respectively.

The pustular lesions of MF can be confused with AV. MF can be diagnosed by clinical presentation compatible with
laboratory tests such as direct microscopy, histopathology, and fungal culture. A direct microscopic examination for the
abnormal proliferation of Malassezia yeasts is positive more often than histology.'>*° The culture of Malassezia yeasts
typically requires special media and time consuming, so it is not routinely performed. Another from that, Malassezia
yeasts are normal skin flora, and culture results may frequently be false positive.?'** This study used methylene blue
stains to identify abnormal proliferation of Malassezia yeasts and bacillus bacteria, enabling a rapid diagnosis for MF and
AV. This method is inexpensive, easily performed at the outpatient clinic, and can reveal the causes of folliculitis. Based

on cytologic diagnostic criteria for MF, sampling from 3 pustules, if more than 30 spores are found, it is considered
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positive for MF."*** Methylene blue staining can show many spores, blastospores, footprint-shaped spores (budding
yeasts), keratinocytes, and WBCs, as reported in the histopathology of MF.?°

There were three limitations of this study: First, we did not collect data about genetics, hormonal abnormalities, and
history of taking the hormonal pill; Second, we did not perform bacterial and fungal cultures; Third, we did not report the
effect of antifungal treatment in MF positive group, as it was not the primary objective of this study, however, all patients
showed clinical improvement within two weeks after starting treatment with oral fluconazole 100200 mg daily, and/or
topical 2% ketoconazole cream applied twice daily.

Conclusion

This present study revealed the prevalence of MF in patients clinically diagnosed with AV was 28.8%. MF can imitate
and coexist with AV. Dermatologists should be aware of MF when encountering AV patients with acneiform lesions on
the scalp/ hairline and upper back with pruritus. Diagnosis based on clinical presentations alone may lead to misdiag-
nosis. Methylene blue staining is easy to perform and beneficial to diagnose MF.
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