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Background: Seborrheic dermatitis (SD) is a multifactorial
disease; Malassezia species play an important role in its
pathogenesis. Objective: We aimed to determine whether a
cream containing climbazole/piroctone olamine (C/P
cream), antifungal agents with expected efficacy against
Malassezia species, could improve SD symptoms. Methods:
We instructed 24 patients with mild-to-moderate SD to apply
the C/P cream and emollient cream on the right and left sides
of the face, respectively, every morning and evening for 4
weeks. The casual sebum level (measured with Sebumeter<'3>;
Courage & Khazaka Electronic GmbH, Germany) and the ex-
tent of erythema (measured with Mexameter™; Courage &
Khazaka Electronic GmbH) on the face were measured at
baseline and after 4 weeks. The minimal inhibitory concen-
tration (MIC) was determined to demonstrate the antifungal
activity of the C/P cream. Results: The casual sebum level and
erythema were measured at week 4, and the median values
demonstrated a quantitative improvement on the C/P
cream-treated right side of the face compared to the emol-
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lient cream-treated left side. For the C/P cream, the MICs
were 0.625, 5,0.625, and 2.5 mg/ml for Malassezia restricta,
M. globosa, M. sympodiialis, and M. slooffiae, respectively.
Conclusion: Based on the reduced casual sebum level and
extent of erythema, the antifungal activity of C/P cream
against Malassezia species seems useful for the treatment of
mild to moderate SD. (Ann Dermatol 28(6) 733 ~ 739, 2016)
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INTRODUCTION

Seborrheic dermatitis (SD) is a chronic dermatitis that af-
fects 1% ~3% of the population'. SD is characterised by
sharply defined erythematous patches and plaques with
greasy-looking, yellowish scales on seborrheic areas such
as the scalp, face, upper trunk, and flexures. The growth of
Malassezia species was suggested as an important patho-
genic factor of SD*?, as demonstrated by studies that
showed that SD was improved by the use of antifungal
agents*”. Current treatment options include antifungal
drugs, anti-inflammatory agents (steroids, calcineurin in-
hibitors, and lithium salts), keratolytic agents, and photo-
therapy. SD is usually treated with topical corticosteroids
and antifungals. However, prolonged use of topical ste-
roids may cause adverse effects such as skin atrophy, te-
langiectasia, rosacea, and acne. The use of topical anti-
fungal agents in the treatment of mild SD is well
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established. ltraconazole can be prescribed for moderate to
severe facial SD and result in significant clinical improve-
ment and decrease in the growth of Malassezia species’.
The cream containing climbazole/piroctone olamine (C/P
cream) (Sensibio DS+®; Bioderma Laboratoire Dermatol-
ogique, Lyon, France) tested in this study is a cosmetic
product containing piroctone olamine and climbazole.
Piroctone olamine, the ethanolamine salt of the hydroxa-
mic acid derivative piroctone, is a hydroxypyridone an-
ti-mycotic agent. Climbazole is an imidazole antifungal
agent. A non-steroidal cream containing piroctone olamine
was reported to effectively treat SD by inhibiting the
growth of Malassezia species’, and a shampoo containing
piroctone olamine and climbazole effectively reduced
dandruff by suppressing the growth of Malassezid'.
However, no study thus far has reported on an over-
the-counter product containing piroctone olamine and
climbazole for the treatment of facial SD. We aimed to
evaluate the efficacy and safety of C/P cream in the treat-
ment of facial SD.

MATERIALS AND METHODS

Patients

This 4-week single-center, open-label split-face study was
approved by the institutional review board of Konkuk
University Medical Center (IRB no. KUH1120054). All of
the patients included in this study signed an informed con-
sent form. The participants were 24 patients diagnosed
with facial symmetric mild-to-moderate SD by a dermato-
logist. The severity of SD° was determined by using two
scales; one scored erythema, plaque, infiltration, and pus-
tules as absent (0), mild (1), moderate (2), or severe (3),
and the other scored the extent of lesions as less than 10%
(1), 10%~30% (2), 30%~50% (3), 50%~70% (4), or
more than 70% (5). The total score was calculated by mul-
tiplying the severity by the lesion area of erythema, plaque,
infiltration, and pustules, respectively, and adding the
scores of all four items. The total scores were categorised
into mild (<5 points), moderate (6~11), or severe (12~
60). Patients who used any oral drug that could affect the
condition of the skin (steroids, antibiotics, antifungal
agents, antihistamines, etc.) within 4 weeks of study entry
or any therapeutic external preparation within 2 weeks of
study entry were excluded. Patients with a skin disease
other than SD and those who underwent a facial proce-
dure within 6 months of study entry were excluded as
well.

Treatment and assessment

The patients were instructed to apply C/P cream (Sensibio
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DS+®), which contains climbazole and piroctone ol-
amine, on the right side of the face and emollient cream
(Atoderm®™; Bioderma Laboratoire Dermatologique), a
moisturizer that does not contain climbazole and pir-
octone olamine, on the left side every morning and eve-
ning for 4 weeks. The use of other cosmetics, therapeutic
external preparations, and drugs that could affect the clin-
ical trial was prohibited during the study. At the baseline
visit and at 4 weeks, (1) Sebumeter® and Mexameter®
(Courage & Khazaka Electronic GmbH, Cologne, Germany)
were used to measure the casual sebum level and most in-
tense erythema on the forehead and cheek on both sides;
and (2) patients were asked to subjectively score their itch-
iness, burning sensation, erythema, scaling, and tightness
on each side of the face as none, 0; mild, 1; moderate, 2;
or severe, 3. This research was conducted in winter from
November to December.

Safety evaluation

Safety was assessed by inquiring about local irritation or
other adverse events by using questionnaires.

Antifungal assay

To determine the antifungal activity of the C/P cream and
emollient cream against specific Malassezia species
strains, their minimal inhibitory concentrations (MICs)
were measured in a laboratory. MIC is the lowest concen-
tration of antifungals or antibiotics that will inhibit the visi-
ble growth of a microorganism after overnight incubation.
Malassezia restricta, M. sympodialis, and M. slooffiae
were isolated and identified at Konkuk University Medical
Center, South Korea, and M. globosa (Centraalbureau voor
Schimmelcultures [CBS] 7966) was purchased from the
CBS Fungal Biodiversity Center. These strains were grown
on Leeming and Notman agar medium'® (0.5% glucose,
1% polypeptone, 0.01% yeast extract, 0.8% bile salt,
0.1% glycerol, 0.05% glycerol monostearate, 0.05%
tween 60, 1.2% agar, 0.5% whole fat cow milk, and 170
1 g/ml chloramphenicol). Susceptibility testing of the C/P
cream and emollient cream was performed according to a
method described previously''. Antifungal assays were re-
peated twice, and identical results were obtained.

Statistical analysis

The Wilcoxon signed rank test was used to compare the
values in the C/P cream-treated area with respective val-
ues in the emollient-treated area. Significance levels were
set at p<0.05. Analyses were performed using SPSS ver.
23.0 for Windows (SPSS Inc., Chicago, IL, USA).



RESULTS
Study population

The patients’” mean age was 35.37 years. We enrolled 24
Korean patients (6 men and 18 women), none of whom
withdrew from the study.

Efficacy of the C/P cream in comparison with that of
the emollient cream
1) Assessment of the changes in the objective SD symptoms

The casual sebum level and extent of erythema on the left-
and right-side forehead and cheek were measured by us-
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Fig. 1. The casual sebum level measured using Sebumeter® and
Mexameter™ (Courage & Khazaka Electronic GmbH, Germany)
at baseline and week 4. A pvalue<0.05 was considered
statistically significant (* p<0.05). C/P cream: cream containing

climbazole/piroctone olamine.
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Fig. 2. Erythema measured using Sebumeter™ and Mexameter™
(Courage & Khazaka Electronic GmbH, Germany) at baseline and
week 4. A pvalue<0.05 was considered statistically significant
(*p<0.05). C/P cream: cream containing climbazole/piroctone
olamine.
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ing Sebumeter® and Mexameter™ , and compared at base-

line and 4 weeks. At week 4, the C/P cream-treated area
showed a statistically significant reduction in the median
casual sebum level on the forehead (marked with a black
bold line in Fig. 1) compared to the emollient cream-treat-
ed area (p=0.011). On the cheek, the C/P cream-treated
area also showed a lower median casual sebum level
compared to the emollient-treated area, but this was not
statistically significant (Fig. 1). At week 4, the C/P cream-treat-
ed area showed a statistically significant reduction (p=0.002)
in median erythema level compared to the emollient
cream-treated area, on both the forehead and the cheek
(Fig. 2).

2) Evaluation of the changes in the subjective SD symptoms

A questionnaire was administered at baseline and 4 weeks
to determine differences in symptoms between the left
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Fig. 3. Symptom intensity reported by patients at baseline. C/P
cream: cream containing climbazole/piroctone olamine.
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Fig. 4. Symptom intensity reported by patients at week 4. C/P
cream: cream containing climbazole/piroctone olamine.
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and right sides of the face (Fig. 3, 4). The week 4 median
itchiness, burning sensation, and erythema were reduced
in both the C/P cream-treated area and emollient
cream-treated area, suggesting that the patients’ subjective
symptoms improved with both treatments; there was no
statistically significant the
treatments.

difference between two

Adverse events

No serious adverse effects requiring medical treatment
were reported, although 2 patients reported a temporary
pricking sensation after application of the C/P cream.

Antifungal activity of the C/P cream and emollient cream

The antifungal activity of the C/P cream and emollient
cream against Malassezia species was measured (Table 1).
The MIC of the C/P cream, an index indicating antifungal
agent activity, was 0.625 mg/ml for M. restricta, 5 mg/ml
for M. globosa, 0.625 mg/ml for M. sympodialis, and 2.5
mg/ml for M. slooffiae, indicating antifungal activity
against all the aforementioned species. The C/P cream is a
crude mixture. The concentrations of climbazole and pir-
octone olamine, which are single compounds with anti-
fungal action, were re-evaluated in order to determine
whether their antifungal activities were proportionate to
the amounts of their active ingredients. This substance
was also shown to be effective against M. restricta, M. glo-
bosa, M. sympodialis, and M. slooffiae. The emollient
cream was not observed to exert any antifungal activity.

DISCUSSION

The pathophysiological mechanism of SD remains unclear.
Although Malassezia species are a part of the normal mi-
croflora found on normal skin of 75% to 98% of healthy
adults", its role in SD has been supported by the positive
correlation between the population density of Malassezia
species on the skin and the severity of SD", as well as the
high therapeutic efficacy of antifungal agents in SD'*. The
current understanding of the pathophysiological mecha-
nism of SD suggests a role of Malassezia species in trigger-

ing inflammatory and hyper-proliferative epidermal re-
sponses'’. The following are the four sequential pathophy-
siological phases of SD'’: 1) Malassezia ecosystem and in-
teraction with the epidermis; 2) initiation and propagation
of inflammation; 3) disruption of proliferation and differ-
entiation processes of the epidermis; and 4) physical and
functional skin barrier disruption. According to these phas-
es, if the proliferation of Malassezia species is controlled,
the progression of the pathophysiological phases of SD
and its signs and symptoms would be improved.
Climbazole [(1-4-chlorophenoxy)-1-(1H-imidazonyl)-3,3-
dimethylbutan-2-one] is an imidazole antifungal agent
commonly used in the treatment of human fungal skin in-
fections such as dandruff and SD. Similarly, with other
azole antifungal agents, climbazole is thought to exhibit
antifungal activity by inhibiting ergosterol, a major com-
ponent of fungal cytoplasmic membranes. Azoles that
bind to a cytochrome P-450 molecule are involved in the
synthesis of ergosterol'®. Azoles bind by their basic nitro-
gen to the heme iron and by their N-1 substituent to the
protein moiety of fungal P-450s, resulting in the blocking
of P-450-mediated reactions'’.

Piroctone olamine [1-hydroxy-4-methyl-6(2,4,4-trimethylpentyl)-
2(1H)-pyridone, 2-aminoethanol salt] is a pyridine derivate,
as is ciclopirox olamine. It is a component of many cosmetic
products such as anti-dandruff shampoo and is known to
have a fungicidal effect. Piroctone olamine penetrates the
cell membrane and forms complexes with iron ions, inhibit-
ing energy metabolism in mitochondria'®. Piroctone ol-
amine has been approved for use in cosmetic products at a
maximal concentration of 1% (rinse-off products) or 0.5%
(other products).

The C/P cream tested in this study is a topical agent con-
taining both climbazole and piroctone olamine, as well as
other effective ingredients such as 18 5 -glycyrrhetinic acid
and golden algae extract (Laminaria ochroleuca). 18 8 -
glycyrrhetinic acid is extracted from the root of the lig-
uorice plant, a perennial plant with upright stems covered
with leaves and lilac-coloured flowers. It provides imme-
diate relief owing to its endogenous anti-inflammatory
properties'’. Golden algae extract (L. ochroleuca) is a lipi-

Table 1. Minimal inhibitory concentration measured to determine the antifungal activity of the cream containing climbazole/piroctone

olamine (C/P cream)

Malassezia species C/P cream (mg/ml)

Piroctone olamine ( «g/ml)

Climbazole ( «g/ml) Emollient cream (mg/ml)

M. globosa 0.625
M. restricta 5

M. sympodialis 0.625
M. slooffiae 2.5

1.25

10
1.25
5

0.3125 N/A
2.5 N/A
0.3125 N/A
1.25 N/A

N/A: no antifungal activity detected.
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dic extract of golden algae. It reduces skin reactivity by in-
hibiting the synthesis of the cytokines involved in the irri-
tation”.

The patients in the present study showed significant im-
provements in SD according to the results of Sebumeter”®
and Mexameter™. In the patient satisfaction questionnaire,
patients reported an improvement in itchiness, burning
sensation, and erythema in both the C/P cream-treated
right side of the face and emollient cream-treated left side.
But because there was no marked difference between the
right and left sides, it may have been difficult for patients
to sense and describe the symptom improvement
separately.

The advantages of the C/P cream are that it can be pur-
chased without prescription, can replace lotion applied
every day after facial wash, and can mitigate the symp-
toms of SD without serious adverse effects that require
medical treatment. The disadvantage was that the moistu-
rising effect was not sufficient to prevent skin tightness in
the winter; the patients often mentioned that they would
like to use it in the summer.

We determined the MICs for Malassezia species in order
to examine the antifungal activity of the C/P cream. The
C/P cream is a crude mixture, and simple comparison with
single compounds in terms of MIC for Malassezia species
may not be feasible. To resolve this issue, we re-examined
the concentrations of climbazole and piroctone olamine
to determine whether their active ingredients validly re-
flected their degree of antifungal activity. Schmidt and
Riihl-Horster”' found that the MICs of climbazole and ke-
toconazole for M. furfur were <0.06 ¢ g/ml. In another
study, Schmidt*® found that the MIC of climbazole for M.
pachydermatis was <0.06 1 g/ml. Prabhamanju et al.”’
reported that for M. furfur, the MIC of climbazole was
20 wrg/ml and that of piroctone olamine was 5 «g/ml.
Gokulshankar et al.** reported that the MICs of climbazole
for M. furfur, M. globosa, and M. restricta were 62.5, 125,
and 125 « g/ml, respectively. Considering the above-men-
tioned findings in the literature, climbazole and piroctone
olamine in the C/P cream can be expected to have anti-
fungal activities against M. restricta, M. globosa, M. sym-
podialis, and M. slooffiae.

The use of cultural and phenotypical typing methods re-
sulted in contradictory data about the proportion of
Malassezia species in SD*>?7. However, the molecular
analysis of Malassezia species in SD demonstrated that M.
restricta was consistently the most common®**°. Accord-
ing to a study on the distribution of Malassezia species in
the human body that used 26S rDNA polymerase chain
reaction (PCR)-restriction fragment length polymorphism,
M. restricta was detected dominantly in the forehead,

Efficacy and Safety of C/P Cream for Facial SD

cheeks, and chest of Korean patients with SD*'. In a study
involving Japanese patients with facial SD, M. globose
(93.5%) and M. restricta (61.3%) were the two most com-
monly detected Malassezia species by using a PCR-based,
non-culture dependent method'®. Considering the anti-
fungal activity of the C/P cream against M. restricta, M.
globosa, M. sympodialis, and M. slooffiae, the SD symp-
toms seemed improved by its antifungal activity against
Malassezia species especially M. restricta, the most fre-
quently occurring species on the face.

SD shows a strong correlation with sebaceous gland activ-
ity’>. SD is most common in adolescence and young
adulthood, when sebaceous glands are at their most
active. In addition, the SD lesions were distributed on
parts of the body where sebaceous glands were present,
such as the face, scalp, chest, and back'. SD is considered
to be a Malassezia driven disease™® and Malassezia spe-
cies require lipids®*>. We measured the casual sebum level
expecting that a reduction in the amount of casual sebum
would be associated with reduced proliferation of
Malassezia species, which would result in an improve-
ment in the symptoms of SD. Looking at the final results,
since the symptoms of SD seemed to improve in the C/P
cream-treated right facial side which also showed a nota-
ble reduction in its casual sebum level, this suggests that
reducing the casual sebum level may assist indirectly in
improving the symptoms of SD.

This study has some limitations. This was a simple, sin-
gle-center open-label study. The number of patients was
small (n=24). The long-term efficacy of the C/P cream
tested was not evaluated. Therefore, additional clinical da-
ta are required to determine the long-term efficacy and
safety of the C/P cream tested.

In conclusion, based on the reduction of the casual sebum
level and the extent of erythema, this C/P cream with anti-
fungal activity against Malassezia species seems useful for
the treatment of mild-to-moderate SD. The objective im-
provement in SD was associated with anti-Malassezia ac-
tivity of C/P cream.
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