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A B S T R A C T

Introduction: Seborrheic dermatitis (SD) is a frequently occurring chronic inflammatory disease of the
skin which causes scalp erythema, scaling and itching. Though it isn’t a life-threatening skin condition, it
significantly impacts the quality of life. Luliconazole is a newer antifungal agent with comparable or greater
potency than existing agents with better tolerability. We aimed to evaluate its efficacy and tolerability as an
initial active and maintenance regimen.
Materials and Methods: In this 12-week, prospective, non-comparative and single-center study, adult
subjects with a valid clinical diagnosis of SD of the scalp with a combined score for scaling and erythema
between 2 and 4 were included. The primary endpoint was a change in the degree of scaling using a 4-point
scale; the secondary endpoints were a change in the degree of erythema and the degree of scalp itching on
the scalp at week 4 and week 12. A clinical examination was also performed to assess the tolerability of the
shampoo. A subjective self-assessment questionnaire was used to assess patient perception of the efficacy
and tolerability of the product.
Results: At week 4 and week 12, the scalp scaling was significantly reduced by 69% and 78.6%, and
erythema by 77.1% and 92.4%, respectively. Consequently, there was a progressive reduction in itching
from 91.2% at week 4 to 94.7% by week 12. At week 4, 37.8% and week 12, 55.6% of the participants
showed complete clearance of dandruff. Mean scalp dryness assessment scores decreased from 0.31 at
week 4 to 0.16 by week 12. None of the subjects reported any symptoms of intolerance or recurrences.
Conclusion: The current 12-week study demonstrated significant effectiveness and tolerability of
Luliconazole-containing shampoo in the active phase and maintenance treatment of SD with initial twice-
and subsequently once-weekly regimens.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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1. Introduction

Seborrheic dermatitis (SD) is a frequently occurring
chronic inflammatory skin disease. It usually occurs in
the scalp, face or trunk, which consists of numerous
sebaceous glands.1 In adults, SD (ASD) is prominently
reported between the age of 30-60 years in approximately
14%.2,3 Among the various causes of scalp dermatoses,
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18.7% of cases were attributed to SD in Indian
adults primarily due to the Malassezia spp.4 The
pathophysiology of SD likely involves a weak immune
reaction to Malassezia spp. linked with a poor T-cell
response and induction of the complement.5 This species
may also degrade sebum and consume saturated fatty acids,
consequently creating an imbalance in the dermal lipids.

India is a tropical country with extreme heat and
humidity. These factors exacerbate SD symptoms,
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particularly scalp itch and erythema. Thus, though SD
is not a serious condition, these symptoms tend to impact
the social interactions of the affected individuals.

Additionally, ASD displays a chronic pattern of skin
disease typified by relapses and remissions. However,
though not curable, it is a tractable condition. Therefore,
an effective and well-tolerated maintenance therapy after
the initial active treatment regimen is necessary for its
management.

Most patients with SD are treatable with shampoos
containing ketoconazole or zinc pyrithione (ZPTO), which
act against the fungal infection due to Malassezia spp.
Salicylic acid-containing treatments are effective for
treating severe scaling. Nevertheless, the use of these agents
is limited by a high incidence of resistance to the azole
treatment, recurrent rates, and tolerability issues (increased
skin redness or itching, burning sensation and hair loss)
associated with their regular use.6,7 In-vitro studies have
confirmed that the minimum inhibitory concentration
(MIC) of luliconazole and lanoconazole is comparable
to ketoconazole and nearly four-fold more potent than
bifonazole and terbinafine against Malassezia infections.8

Post-marketing reports have shown ketoconazole may be
associated with hair discolouration or hair color changes.9

Recently, a randomized study reported the effectiveness
of luliconazole, ZPTO and salicylic acid-containing
shampoo as an initial active treatment regimen used thrice
weekly in subjects with SD.10 In the present study, we aim
to further corroborate its efficacy and tolerability not only as
an initial active regimen but also as a maintenance regimen
used once a week.

2. Materials and Methods

This was a 12-week, prospective, non-comparative and
single-centre study from July 2021 to February 2022 in
adult subjects of either gender aged between 18-55 years.
The inclusion of the subjects was based on a valid clinical
diagnosis of dandruff or SD of the scalp with a combined
score for scaling and erythema between 2 and 4. Only
subjects who provided written informed consent were
included in the study.

The subjects with any skin condition that would
interfere with the diagnosis or assessment of dandruff, e.g.,
psoriasis, acne and atopic dermatitis, were not included.
Subjects with actinically damaged skin or having used
an antidandruff agent or systemic antifungals, systemic
steroids, systemic antibiotics, systemic anti-inflammatory
agents, or cytostatic or immunomodulating drugs (e.g.,
cyclosporine, tacrolimus, pimecrolimus) or systemic
retinoids or topical steroids, topical retinoids, topical anti-
inflammatory agents, topical antibiotics or topical treatment
of adherent dandruff (e.g., coal tar preparation, antidandruff
shampoo/oils/gels/creams/conditioners, antihistamines in
the past 14 days were also excluded. Subjects who could

not assure refraining from the use of other topical agents on
the scalp were excluded.

Besides these, subjects who were pregnant or lactating
had a history or presence of compromising dermatosis
elsewhere on the skin, had a history or presence of serious
conditions like Parkinson’s disease, infections or disorders
of the central nervous, clinically significant systemic
diseases were also excluded.

The included subjects were instructed on the use of
the Luliconazole combination shampoo [Luliconazole (1%
w/v) + Salicylic Acid (3% w/v) shampoo + Zinc pyrithione
(1% w/v)] shampoo, twice per week three days apart during
the active treatment phase and once per week during the
maintenance phase. (Figure 1)

2.1. Endpoints

The effectiveness and tolerability have been assessed using
established symptom scoring scales and subjective self-
assessment questionnaires described previously in several
clinical comparative studies.

2.1.1. Effectiveness
2.1.1.1. Primary endpoint. The primary endpoint was a
change in the degree of scaling using a 4-point scale as
reference for evaluation (0 = None; 1 = slight, 2 = moderate,
3 = severe) on the scalp at two visits, one at week 4 and
another at week 12 compared to baseline.11

2.1.2. Secondary endpoint
The secondary endpoints were a change in the degree of
erythema and the degree of scalp itching on the scalp at
week 4 and week 12.

A subjective self-assessment questionnaire to assess
patient perception of the efficacy of products according
to the following scale: 1 = cleared (100%), 2 = marked
improvement (75% to 99% clearance), 3 = moderate
improvement (51% to 75% improvement), 4 = slight
improvement, (50% clearance), 5 = no change, and 6 =
exacerbation at week 4 and week 12.

2.1.3. Tolerability
Clinical Examination of Scalp condition for in-use tolerance
for dryness using scale - (0 = None; 1 = mild, 2 = moderate,
3 = severe, 4 = very severe) at week 4 and week 12

A subjective self-assessment questionnaire to assess
participant perception of the in-use tolerance of products
captured reactions like tingling, burning sensation, allergic
reactions or eye stinging using a scale: (0 = None; 1 = mild,
2 = moderate, 3 = severe, 4 = very severe) at week 4 and
week 12.

The proportion of patients reporting recurrence at week
12 was defined as the sum of scores (erythema, scaling,
pruritus) greater than 2 at the end of the study (week 12).
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2.2. Statistical analysis

All statistical analyses were done using Statistical Package
for the Social Sciences (SPSS Statistics for Windows,
Version 10.0. Chicago: SPSS Inc). Continuous variables
were summarized using summary statistics (number of
observations, mean, standard deviation or median with
minimum and maximum range). Wilcoxon Sign Rank Test
and Mann Whitney U Test were used as tests of significance.
A p-value of < 0.05 was considered to be statistically
significant.

2.3. Ethics committee approval

The study was approved by the Institutional ethics
committee and conducted in accordance with the Good
Clinical Practice guidelines and the Declaration of Helsinki
1996.

3. Results

3.1. Effectiveness

Among the 80 subjects screened, 45 were found eligible
according to the inclusion criteria. The mean age of
the subjects included was 31.91± 6.88 years. The study
population was predominantly male (N=32; 71.1%). The
scalp scaling significantly reduced by 69% at week 4 and
78.6% at week 12 compared to baseline. The scalp erythema
also reduced significantly by 77.1% at week 4 and 92.4% by
week 12. Consequently, there was a progressive reduction
in itching from 91.2% at week 4 to 94.7% by week 12.
(Figure 2)

3.2. Subjective assessment of dandruff clearance

At week 4, 37.8% of the participants using luliconazole
shampoo showed complete clearance of dandruff, while
62.2% showed marked clearance of dandruff. By week 12,
the subjects with complete clearance of dandruff increased
to 55.6%; consequently, those with marked clearance
decreased to 44.4%.

3.3. Tolerability

Scalp dryness assessment scores (mean ± SD) decreased
from 0.31 at week 4 to 0.16 by week 12. None of the subjects
reported any symptoms of intolerance like tingling, burning,
allergic reaction and eye stinging. At the end of week 12,
there were no subjects with a sum of scores (erythema,
scaling, pruritus) greater than 2; therefore, no recurrences
were recorded.

4. Discussion

Malassezia spp. is a type of yeast that constitute normal
microflora of the human epidermis that reproduce in the
presence of intrinsic (e.g., immunity) and extrinsic (e.g.,

tropical climate) predisposing factors in an individual.
This leads to an inflammatory reaction against the yeast
resulting in the development of SD.12 Its symptoms,
such as erythema and itch, affect the social well-
being of the individual. ASD, a chronic condition with
periodic relapses and remissions, necessitates the use of a
treatment alternative which is effective and well-tolerated
with prolonged use. Topical 1% to 2% ketoconazole,
1% ZPTO, and 1% hydrocortisone have been used for
scalp SD treatment.5 Compared to Ketoconazole-containing
shampoo, Luliconazole-containing shampoo is superior in
terms of scalp-related quality of life, most commonly
affected by subjective scalp itching.10 Further, the 4-week
study also showed that luliconazole-containing shampoo
had demonstrated better tolerability than ketoconazole-
containing shampoo.10 Our 12-week study has further
corroborated these effectiveness and tolerability results
with a significant reduction in both erythema and itching
associated with SD. Dryness of the scalp also reduced at 4
weeks and further at 12 weeks. There were no reports of
adverse events such as hair loss or increased flaking with
luliconazole during the 12-week study. Unlike luliconazole,
ketoconazole has been reported to cause adverse events
like contact dermatitis (reported in 10% of participants)
and rashes with prolonged use.13,14 Moreover, it also can
cause drug interactions due to its effects on CYP3A4
enzymes if used over an extended period.15 Long-term
topical corticosteroid use may produce class-associated
adverse reactions. Instead, the use of salicylic acid, which
has proven anti-inflammatory activity and inhibitory effect
on Malassezia furfur, improves the erythema of SD.
Besides, with milder and fewer side effects, it could be
tolerated for an extended time.16 Over five decades old,
ZPTO is an antifungal agent inhibiting fungal growth. Its
particles remain on the skin surfaces even when distributed
from rinse-off products like shampoos.

5. Limitations

Though the study demonstrated a significant difference
in scalp scaling, itching and erythema compared to the
baseline, it is limited by a small sample size, single-centric
design and absence of a control group. The single-centre
study probably led to the recruitment of fewer participants,
which may prevent the findings from being extrapolated.
The absence of a randomly selected control group may have
a risk of investigator bias.

6. Conclusions

Luliconazole, a relatively newer antifungal agent, is well-
tolerated with no safety concerns and, therefore can be
used for prolonged periods as maintenance treatment for
a relapsing but controllable skin condition like SD with
the other established constituents. The current 12-week
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Figure 1: Study design

Figure 2: Effectiveness of luliconazole combination shampoo on symptoms of SD across 12 weeks * P = 0.001 vs baseline, SD-Seborrheic
dermatitis
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study demonstrated significant effectiveness and tolerability
of Luliconazole-containing shampoo in the active phase
and maintenance treatment of ASD with initial twice- and
subsequently once-weekly regimens.
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