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Abstract

Background: Selenium sulfide, available as a shampoo or topical lotion at 1%, or 2.5% concentrations in
India, is used as a topical antiseborrheic and antifungal for the treatment of dandruff, seborrheic dermatitis,
psoriasis, and tinea versicolor. In the present study, the safety, efficacy, and attributes of 2.5% selenium
sulfide shampoo were evaluated in Indian participants with dandruff.

Methods: A single-center, single-arm, prospective, investigator-initiated, open-label, post-marketing
interventional study was conducted on Indian subjects aged 18-70 years diagnosed with moderate
dandruff who were prescribed 2.5% selenium sulfide shampoo every three days for four weeks. The primary
endpoints were 1) reduction in total dandruff score assessed using a clinical grading scale for adherent and
loose dandruff from baseline to weeks 1, 2, and 4, and 2) incidence of adverse events up to the end of the
study. The key secondary endpoints were 1) participants’ perception of shampoo attributes (dandruff
reduction, scalp itch, scalp oiliness/greasiness, or fragrance) as assessed by a subjective self-assessment
questionnaire post-first wash and at weeks 1, 2, and/or 4; 2) satisfaction with treatment as assessed by
investigators and participants using a subjective self-assessment questionnaire at week 4; and 3) reduction
in scalp sebum as assessed with a meibometer at weeks 2 and 4. Statistical analysis was performed using the
Wilcoxon signed-rank test for continuous variables and the Chi-square test for categorical variables. A p-
value of 0.05 was considered to be statistically significant.

Results: Of 34 enrolled subjects, 30 completed the four-week study. The mean (standard deviation, SD) age
of the study participants was 29.8 (7.87) years, with the majority being females (n=18; 60.0%). Mean (SD)
total dandruff score significantly (p=0.001) reduced from a baseline score of 11.5 (2.15) to 7.17 (2.12) at week
1,4.93 (1.72) at week 2, and 2.5 (1.17) at week 4. All the participants reported dandruff reduction and
acceptable fragrance of the shampoo at four weeks. Absence of itching and reduction in oiliness was
reported by 73.3% (n=22) of participants at week 4 and by 50.0% (n=15) of participants at week 2,
respectively. All participants reported good, very good, or excellent satisfaction with the test shampoo at
week 4, whereas the investigators rated the shampoo as very good or excellent in managing dandruff in all
participants. At week 4, erythema was reported to be absent in all participants. No adverse events were
reported during the study.

Conclusions: The 2.5% selenium sulfide shampoo was found to be effective in the management of dandruff
and related symptoms like itching, oiliness, and greasiness and had a good safety profile in Indian
participants with dandruff.
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Introduction

Pityriasis capitis, commonly known as dandruff, manifests as a scaly scalp condition [1]. Dandruff is
considered a mild degree of seborrheic dermatitis [2]. The individual may experience a sense of self-
consciousness and embarrassment. The presence of dandruff can lead to embarrassing itching as well. The
impact of dandruff on individuals goes beyond medical concerns and leads to numerous social and
psychological challenges [1]. Various studies have shown that dandruff affects about 50% of the global
population, with men being more prone to develop dandruff than women [1].

Skin biocenosis, in particular, is caused by Malassezia spp. flora plays a key etiologic role in the onset and
development of dandruff [1]. Other etiologic factors are sebum secretions and personal susceptibility.
Malassezia spp. lack fatty acid synthase genes; hence, they satisfy their obligate need for fatty acids by
secreting multiple lipases that metabolize triglycerides in sebaceous lipids on the scalp surface to release
free fatty acids [3,4]. These free fatty acids also act as skin irritants and induce inflammatory responses that
are typical of dandruff [5].
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Dandruff and its symptoms are usually treated with topical antifungal formulations to eradicate Malassezia
spp. from the scalp [6]. Some widely used and effective antifungal agents include selenium sulfide, salicylic
acid, and imidazole antifungals like ketoconazole, zinc pyrithione, and ciclopirox, as wash-off formulations

[7].

Selenium sulfide is used to treat dandruff, seborrheic dermatitis of the scalp, and tinea capitis [6]. It appears
to have a cytostatic activity on the epidermis and follicular epithelium that reduces corneocyte production
and subsequent flaking. The antimitotic action of topical selenium sulfide leads to a decrease in the
turnover of epidermal cells [6]. Furthermore, it possesses antibacterial, antiseborrheic, and mild antifungal
properties that potentially augment its efficacy [7]. A previous study by Wu et al. suggested that the
antifungal action of selenium sulfide is attributed to the cellular oxygen-eliminating system of the fungi,
which leads to an increased production of intracellular reactive oxygen species (ROS) [7,8]. In a recent study,
selenium sulfide-containing shampoo was found to possess the highest cytostatic and keratolytic activities
among four types of shampoos used in the management of dandruff [9]. Shampoos, being the most
frequently prescribed treatment for the hair and scalp, offer increased efficacy of anti-dandruff agents,
allowing shorter contact time, and reducing irritation [10].

The objectives of this study were to evaluate the safety and efficacy of 2.5% selenium sulfide shampoo,
along with investigators” and participants’ satisfaction with dandruff clearance, and participants’
perception of the shampoo attributes in Indian subjects with moderate dandruff.

Materials And Methods
Study design

A single-center, single-arm, prospective, investigator-initiated, open-label, postmarketing, interventional
study was conducted at Shree Skin Centre, Navi Mumbai, India, from December 2022 to April 2023. The study
protocol was reviewed and approved by the Royal Pune Independent Ethics Committee
(ECR/45/Indt/MH/2013/RR-19). The study was registered with the Clinical Trials Registry of India on 17
October 2022 (CTRI/2022/10/046553) and conducted in compliance with the protocol, Declaration of
Helsinki, Good Clinical Practice Guidelines, and New Drugs and Clinical Trials Rules, 2019. Written informed
consent was obtained from all participants before enrollment.

Eligibility criteria

Adult men or women with moderate dandruff (score> 10) as assessed using a clinical grading scale, aged 18-
70 years, who were willing to comply with the study specifications and refrain from the use of any other
topical medications that would affect the results of the trial, including medicated shampoos/oils, or
antibiotics, during the treatment and relapse periods, were included in the study [11,12]. Exclusion criteria
were pregnant or lactating women; subjects with a history or presence of compromising dermatosis
elsewhere on the skin, Parkinson's disease, human immunodeficiency virus infection, or infections or
disorders of the central nervous system; subjects with actinically damaged skin; subjects who had used an
antidandruff agent in the 14 days before enrolment or those with any skin condition that would interfere
with the diagnosis or assessment of dandruff (e.g., psoriasis, acne, or atopic dermatitis); subjects with
clinically significant systemic disease (e.g., immunological deficiencies, acquired immunodeficiency
syndrome, current malignancies, or uncontrolled diabetes); subjects who had used systemic antifungals,
steroids, antibiotics, anti-inflammatory agents, retinoids or cytostatic or immunomodulating drugs (e.g.,
cyclosporine, tacrolimus, or pimecrolimus) within one month before enrollment; subjects who had used
antihistamines or topical steroids, retinoids, anti-inflammatory agents, antibiotics, or treatment for
adherent dandruff (e.g., coal tar preparation, antidandruff shampoo/oils/gels/creams/conditioners) within
two weeks before enrollment; and subjects participating in or who were in the exclusion period of a similar
cosmetic or therapeutic trial.

Study interventions

The patients were asked to apply 5 to 10 mL of the 2.5% selenium sulfide shampoo to wet the scalp and
massage it. After Leaving it on for two to three minutes, they were asked to rinse thoroughly and repeat. The
patients were prescribed 2.5% selenium sulfide shampoo twice weekly for four weeks.

Study endpoints

The primary endpoints were 1) dandruff reduction assessed by adherent and loose dandruff scores based on a
clinical grading scale at baseline, and weeks 1, 2, and 4; and 2) incidence of adverse events reported anytime
during the study. The secondary endpoints were 1) participant-reported shampoo attributes (fragrance and
dandruff reduction, scalp itchiness, and scalp oiliness/greasiness) assessed using a subjective self-
assessment questionnaire after the first wash and at weeks 1, 2, and/or 4; 2) investigator-reported
satisfaction with treatment assessed using a subjective self-assessment questionnaire at weeks 1, 2, and/or
4; 3) reduction in scalp sebum as assessed with a meibometer, from baseline to weeks 2 and 4; and 4)
participant-reported satisfaction with treatment assessed using a subjective self-assessment questionnaire
at week 4 [13].
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Study assessments
Clinical Grading of Dandruff Reduction

The scalp was marked into six zones as follows: frontal right and left, temporal right and left, and occipital
right and left. The investigators graded dandruff in all zones at baseline and weeks 1, 2 and 4 using the
clinical grading scale by Danby et al. as follows: 0 = no dandruff, 1-2 = almost no/slight dandruff, 3-4 = mild
dandruff, 5-6 = moderate dandruff, 7-8 = marked dandruff, and 9-10 = severe/heavy dandruff [12]. The total
score was calculated as the sum of the scores of all six zones.

Reduction in Sebum

Meibometer MB 560 (Courage + Khazaka electronic GmbH S/N: 21345997; software details: MPA CTplus-
1.1.4.6 Databse-1.1.4) was used to determine sebum concentration at baseline and weeks 2 and 4 [13].
Meibometer has a photometric measuring unit consisting of a light emitter and receiver, which are situated
opposite to each other inside the device. A matt synthetic foil with a rough surface becomes transparent
when in contact with lipids. The higher the lipid content, the higher the transparency of the foil. The device
measures the transparency of the foil after contact with the lipid contacting fluid. A test area on the scalp
was identified by the investigators and used for the evaluation of sebum at all study visits. A Meibo strip was
fixed onto a pen-like holder, placed onto the specific scalp area for 30 seconds, and loaded into the
Meibometer for measurement of sebum arbitrary units. One measurement per participant at each visit.

Assessment of Investigator-Reported Satisfaction

The investigators rated erythema on each patient’s scalp as absent, mild, moderate or severe at baseline and
weeks 1, 2, and 4. In addition, the investigators also rated the overall effect of the shampoo in managing
dandruff as excellent, very good, good, or poor at week 4.

Assessment of Participant-Reported Satisfaction and Perception

Each participant was asked to fill out a subjective questionnaire (Appendices, Table 5) to assess their
satisfaction with the shampoo and their perception of its attributes, such as fragrance and the ability to
reduce dandruff, scalp itchiness, and scalp oiliness.

Statistical analyses

No formal sample size calculation was performed as this was a pilot, exploratory study; however, a sample
size of 34 subjects was thought to be appropriate for evaluating the study objectives. Continuous variables
were summarized as n, mean, and standard deviation (SD). Categorical variables were summarized as n and
percentages. Wilcoxon signed rank test and Chi-square test were used to determine statistical significance
between baseline and post-baseline visits for continuous and categorical variables, respectively. A p-value
of <0.05 was considered to be statistically significant. Statistical analyses were done using SPSS for
Windows, Version 10.0. (SPSS Inc., Chicago).

Results

Subject disposition and baseline characteristics

Out of 34 enrolled subjects, 30 completed the study in four weeks (Figure 1). Twelve (40.0%) of the
participants were men, and 18 (60.0%) were women. Mean (SD) age of the study participants was 29.8 (7.87)
years.
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Number of participants
enrolled (N=34)

One lost to follow
up

[ Number of participants completing week 1 visit
(N=33)

[ Number of participants completing week 2 visit ]
N=33)

Three lost to follow
up

[ Number of participants completing week 4 visit
(N=30)

FIGURE 1: Subject disposition

In all, 18 protocol deviations were reported by 17 participants, all of which were related to delays in study
visits ranging from three to 14 days. None of these deviations were deemed by the investigators to affect any
of the study outcomes. One participant was prescribed ivermectin 12 mg and albendazole 400 mg
concomitant treatment once in seven days for one month for the treatment of pediculosis, which was not
deemed by the investigators to have any effect on the study.

Reduction in dandruff scores

Figure 2 shows the mean (SD) total dandruff score at baseline and follow-up visits at weeks 1, 2, and 4. The
mean (SD) score decreased by 4.33 (1.86), 6.57 (1.83), and 9.0 (2.42) from baseline to weeks 1, 2, and 4,
respectively (p=0.001). Thus, there was a decrease of 37.7%, 57.1%, and 78.3% in dandruff scores at weeks 1,
2, and 4, respectively, indicating a significant reduction in dandruff with regular use of the 2.5% selenium
sulfide shampoo.
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SD, standard deviation. P value by Wilcoxon signed-rank test.

Participants’ perception about shampoo attributes
Ability to Reduce Scalp Itching

After 1, 2 and 4 weeks of treatment, 10.0% (n=3), 43.3% (n=13), and 73.3% (n=22) of participants reported
absence of scalp itching, respectively, compared with 6.7% (n=2) of participants at baseline (Table 7). The
differences in proportions were significant at weeks 2 and 4 (p=0.001). None of the participants reported
moderate or severe itching at any of the post-baseline visits.

Proportion of participants, n (%) Baseline (N = 30) Week 1 (N = 30) Week 2 N = 30) Week 4 (N =30)
Absent 2(6.7) 3(10.0) 13 (43.3) 22 (73.3)

Mild 19 (63.3) 27 (90.0) 17 (56.7) 8 (26.7)
Moderate 9(30.0) - - -

Severe - - - -

P value - 0.640 0.001 0.001

TABLE 1: Participant-reported severity of scalp itching

P value by Chi-square test.

Post-first Wash Experience

After the first wash with shampoo, 90.0% (n=27) of participants reported reduction in itching of scalp, 63.3%
(n=19) reported reduction in flaking, and only 6.7% (n=2) reported no change in either itching or flaking
(Table 2). The mean (SD) score for feel of hair after first wash was 2.67 (0.48), indicating (good to very good
feel. The mean (SD) score for rinsibility was 2.97 (0.41), indicating nearly easy rinsibility.
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Parameter, n (%) Overall (N = 30)
Reduction in itching 27 (90.0)
Reduction in flaking 19 (63.3)

No change in itching or flaking 2(6.7)

Hair feel score, mean (SD) 2.67 (0.48)
Shampoo rinsibility score, mean (SD) 297 (0.41)

TABLE 2: Participants’ post-first wash experience

SD, standard deviation.

Participants’ Perception of Other Shampoo Attributes

In all, 90.0% (n=27) and 96.7% (n=29) of participants agreed that there was a reduction in dandruff, at weeks
1 (within two washes) and 2 (within four washes), respectively. At week 4, all participants agreed or strongly
agreed that there was a reduction in dandruff (Table 3).

Proportion of participants, n (%) Baseline (N = 30) Week 1 (N = 30) Week 2 (N =30) Week 4 (N =30)

Reduction in dandruff

Strongly agree - - - 2(6.7)
Agree 27 (90.0) 29 (96.7) 28 (93.3)
Neither agree nor disagree - 3(10.0) 1(3.3)

Disagree - 0(0.0) 0(0.0) 0(0.0)
Strongly disagree - 0(0.0) 0(0.0) 0(0.0)

Reduction in oiliness and greasiness

Strongly agree - NA 0(0.0) NA
Agree - NA 15 (50.0) NA
Neither agree nor disagree - NA 13 (43.3) NA
Disagree - NA 2(6.7) NA
Strongly disagree - NA 0(0.0) NA

TABLE 3: Participants’ perception of the reduction in dandruff and oiliness or greasiness of the
scalp

NA, not assessed.

After two weeks of wash, 50.0% (n=15) of participants agreed that there was a reduction in oiliness and
greasiness of the scalp (Table 53). At week 4, 96.7% (n=29) of participants reported that the shampoo was very
good or excellent in managing dandruff, while 3.3% (n=1) reported that it was good. Moreover, at week 4, all
participants reported that the shampoo had an acceptable fragrance, that they would prefer to use this
shampoo again in the future for managing dandruff, and that they would recommend it to others for
managing dandruff.

Investigator satisfaction with treatment

According to the investigator's assessment, 86.7% (n=26) had mild erythema at baseline. This proportion
significantly decreased to 33.3% (n=10), 3.3% (n=1), and 0.0% at weeks 1, 2, and 4, respectively (p=0.001;
Table 4). Thus, none of the participants had erythema by the end of week 4.
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Proportion of participants, n (%)
Absent

Mild

Moderate

Severe

P value

Baseline (N =30)

26 (86.7)

4(13.3)

Week 1 (N = 30)
20 (66.7)

10 (33.3)

0.001

TABLE 4: Investigator-reported change in erythema

P value by Chi-square test.

Week 2 (N = 30)
29 (96.7)

1(3.3)

0.001

Week 4 (N = 30)

30 (100)

0.001

At week 4, the investigators also reported that the shampoo was excellent in managing dandruff in 93.3%
(n=28) of participants and very good in managing dandruff in the remaining 6.7% (n=2) of participants.

Reduction in sebum

The mean (SD) sebum score was 279.42 (144.28) at baseline, which changed to 249.52 (130.99) at week 2, and
303.50 (149.92) at week 4. The differences from baseline were not statistically significant (p>0.05), indicating
that selenium sulfide may not have an effect on sebum secretion.

Discussion

Selenium sulfide was first approved for medical use in 1951 [14]. Since then, it has been widely used for the
treatment of seborrheic dermatitis [15]. As reported by Clark et al., selenium sulfide can control the
symptoms associated with dandruff and seborrheic dermatitis at a fraction of the cost of other treatments
[16]. The present study was conducted to evaluate the safety and efficacy of a shampoo containing 2.5%
(USP) selenium sulfide as a topical suspension in Indian patients with dandruff.

The primary endpoint of reduction in total dandruff scores assessed using a clinical grading scale was met, as
was evident from the reduction in total scores from baseline to weeks 1, 2, and 4. This efficacy of selenium
sulfide (2.5%) could be attributed to its antifungal, cytostatic, and keratolytic effects [6]. In a study by Davies
et al., the reduction in total dandruff severity scores was 57.14% (2.1 to 0.9) across 29 days, which was lower
than the current study where selenium sulfide 2.5% showed a reduction of 78.3% across four weeks [17]. In a
recent study, selenium sulfide 2.5% shampoo was found to have higher cytostatic and keratolytic activities
and lower cytotoxic activity than shampoos containing 2% ketoconazole, 1% zinc pyrithione, or 2%
ketoconazole + 1% zinc pyrithione [9]. The efficacy of 2.5% selenium sulfide was also confirmed in a 3-arm,
randomized controlled trial involving 246 patients with moderate to severe dandruff who received shampoos
containing 2.5% selenium sulfide, 2% ketoconazole, or placebo [12]. The results of the present study and
previous reports indicate that 2.5% selenium sulfide could be an effective standalone treatment for
moderate to severe dandruff.

Antifungals such as azoles are commonly used in the treatment of moderate to severe dandruff. However, a
few recent studies have identified Malassezia species with resistance to azole antifungals. The resistance
could be attributed to increased prophylactic use of azoles, prolonged treatment regimens, or long-term use
of low-dose azoles [18]. Another study reported found increased number of ketoconazole-resistant M.
restricta strains in patients with dandruff [19]. The above could therefore provide some clinical challenges in
more severe fungal infections due to the presence of anti-fungal resistance [20]. The findings from the above
study indicate can selenium sulfide 2.5% could be used as an efficacious non-anti-fungal treatment option
in moderate to severe dandruff.

No adverse events were reported by any participant throughout the study, indicating that the 2.5% selenium
sulfide-containing shampoo has a good safety profile. In the study by Danby et al., pruritus and irritation of
the scalp were the two most commonly observed adverse events [12]. Other commonly used treatment
options, such as ketoconazole, have been reported to cause adverse effects such as itching, burning, and
contact dermatitis [21].

Patient perception is an important measure of the quality of healthcare [22,23]. After the first wash with
2.5% selenium sulfide shampoo, the majority of the participants reported a reduction in scalp itching (90%)
and flaking (63.3), indicating that selenium sulfide could have a rapid onset of action and provide immediate
relief in individuals suffering from dandruff and associated discomfort. Other favorable, post-first wash,
participant-reported outcomes, such as improvement in hair feel and ease of rinsibility of the shampoo
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could further enhance individual experience and increase its acceptability among subjects with dandruff
[24]. In all, 90.0% of participants agreed that there was a reduction in dandruff within two washes, and 96.7%
of participants agreed that there was a reduction in dandruff within four washes. Another similar study
evaluating the efficacy of tea tree oil shampoo reported a modest improvement of 23% in symptoms of
itching [25].

An increasing proportion of participants reported a reduction in itching and dandruff over the four-week
study duration. Moreover, half the participants agreed that there was a reduction in oiliness and greasiness
of the scalp at the end of two weeks. The previous study evaluating tea tree oil shampoo reported an
improvement of 25.9% in the greasiness score, which was lower than the present study [25]. While the extent
of oiliness and greasiness could be associated with the amount of sebum present on the scalp, no significant
reduction in sebum concentration was observed with Meibometer analysis at two or four weeks after
treatment. Previous studies in ketoconazole have also reported no reduction in sebum levels. Dobrev et al.
reported that ketoconazole does not reduce sebum levels but improves its delivery to the skin surface. Non-
reduction of sebum due to selenium sulfide could be attributed to a similar reason. A more efficient flow of
sebum thereby contributes to the reduction of yeast and bacteria colonizing the pilosebaceous duct [26].

All participants reported that the shampoo has an acceptable fragrance, that they would prefer using the
shampoo in managing dandruff again, and that they would also recommend it to others. Chen et al
previously reported that the odor associated with selenium sulfide might be a barrier to shampoo
prescription [27]. However, the results of this study indicate that the formulation of selenium sulfide used in
this study has an acceptable odor. The overall favorable feedback holds significant implications for user
satisfaction with selenium sulfide that could influence its usage. Previous studies have reported that good
fragrances elicit positive emotions and cause memory enhancement [28].

Patients and physicians may have different perceptions regarding therapies. Therefore, assessing physician
satisfaction is as important as patient perception. The investigators reported that the shampoo was excellent
in managing dandruff in the majority of the participants (93.3%) at the end of four weeks. This indicates that
investigators’ and participants’ opinions were largely consistent with respect to the overall quality of the
shampoo.

Dandruff is commonly associated with erythema of the scalp [29]. According to the investigators in this
study, while the majority of the participants had mild erythema at baseline, the proportion of participants
without erythema significantly increased at weeks 1 and 2 and by the end of the study at four weeks, none of
the participants had scalp erythema.

The study had some limitations, such as the absence of a control arm, a small sample size limiting the
generalizability of the study results, the possibility of recall bias, and the subjective nature of some
assessments. However, this was a pilot study, and subsequent studies must include a more detailed
comparative study. Nevertheless, previous pilot studies for preliminary efficacy and safety in dandruff and
seborrheic dermatitis have had similar sample sizes [30,31].

Conclusions

Results from this single-arm, single-center, prospective, investigator-initiated, post-marketing study
conducted in Indian subjects with moderate dandruff indicate that the test shampoo containing 2.5%
selenium sulfide as a topical suspension caused significant reduction in total dandruff scores over four
weeks of treatment, had a good safety profile throughout the study, and yielded favorable investigator- and
participant-reported outcomes with respect to shampoo attributes after the first wash and over four weeks
of treatment. Nevertheless, further large-scale, comparative studies are warranted to corroborate the
findings of this pilot study.

Appendices
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Baseline
Q1 How would you grade the itching of your scalp?
Absent Mild Moderate Severe

Post-first wash

Q1 Did you notice
Reduction in itching Reduction in flaking No change
Q2 Describe the feel of your hair
Not good Average Good Very good Excellent
Q3 How would you grade rinsibility of the shampoo?
0 = Difficult to rinse Not so easy to rinse Fairly easy to rinse Easy torinse  Very easy to rinse
Week 1
Q1 Do you believe that there was reduction in your dandruff?
1 = Strongly disagree 2 = Disagree 3 = Neither agree nor disagree Agree Strongly agree
Q2 How would you grade the itching of your scalp?
Absent Mild Moderate Severe
Week 2
Q1 Do you believe that there was reduction in your dandruff?
1 = Strongly disagree 2 = Disagree 3 = Neither agree nor disagree Agree Strongly agree
Q2 Do you feel that there is reduction in oiliness and greasiness of scalp?
1 = Strongly disagree 2 = Disagree 3 = Neither agree nor disagree Agree Strongly agree
Q3 How would you grade the itching of your scalp?
Absent Mild Moderate Severe
Week 4
Q1 Do you believe that there was reduction in your dandruff?
1 = Strongly disagree 2 = Disagree 3 = Neither agree nor disagree Agree Strongly agree
Q2 How would you grade the itching of your scalp?
Absent Mild Moderate Severe
Q3 How would you rate the ability of the shampoo to manage dandruff?
Excellent Very good Good Poor
Q4 Do you feel the fragrance of the medicated antidandruff shampoo was
Acceptable Not acceptable
Q5 Would you prefer using this shampoo again for managing dandruff
Yes No
Q6 Would you recommend this shampoo to others in the future ?
Yes No

TABLE 5: Participant self-reported questionnaire for assessment of shampoo attributes and
satisfaction with treatment

2024 Godse et al. Cureus 16(3): e57148. DOI 10.7759/cureus.57148 9 of 11



Cureus

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data: Gauri Godse, Kiran Godse
Critical review of the manuscript for important intellectual content: Gauri Godse, Kiran Godse
Supervision: Gauri Godse, Kiran Godse

Concept and design: Kiran Godse

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Royal Pune Independent
Ethics Committee issued approval ECR/45/Indt/MH/2013/RR-19. The study protocol was reviewed and
approved by the Royal Pune Independent Ethics Committee (ECR/45/Indt/MH/2013/RR-19). Animal
subjects: All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: The authors received a research grant from Abbott Healthcare Pvt. Ltd. for the
conduct of the study. Financial relationships: Kiran Godse declare(s) personal fees from Abbott Healthcare
Pvt. Ltd. Kiran Godse has received speaker fees from and has participated in advisory boards conducted by
Abbott Healthcare Pvt. Ltd. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

The authors thank C.L.A.I.M.S. Pvt. Ltd (Clinical Aesthetics and Investigative Management Service Pvt. Ltd.)
- Clinical Research Organisation (CRO) for study conduct and medical writing support.

References

1. Manuel F, Ranganathan S: A new postulate on two stages of dandruff: a clinical perspective . Int |
Trichology. 2011, 3:3-6. 10.4103/0974-7753.82117
2. Borda L], Wikramanayake TC: Seborrheic dermatitis and dandruff: a comprehensive review. ] Clin Investig
Dermatol. 2015, 3:10.13188/2373-1044.1000019
3. RoBI, Dawson TL: The role of sebaceous gland activity and scalp microfloral metabolism in the etiology of
seborrheic dermatitis and dandruff. ] Investig Dermatol Symp Proc. 2005, 10:194-7. 10.1111/j.1087-
0024.2005.10104.x
4.  Shuster S: The aetiology of dandruff and the mode of action of therapeutic agents . Br ] Dermatol. 1984,
111:235-42. 10.1111/j.1365-2133.1984.tb04050.x
5. Ranganathan S, Mukhopadhyay T: Dandruff: the most commercially exploited skin disease . Indian |
Dermatol. 2010, 55:130-4. 10.4103/0019-5154.62734
6. Cohen PR, Anderson CA: Topical selenium sulfide for the treatment of hyperkeratosis . Dermatol Ther
(Heidelb). 2018, 8:639-46. 10.1007/s13555-018-0259-9
7. Van Cutsem J, Van Gerven F, Fransen J, Schrooten P, Janssen PA: The in vitro antifungal activity of
ketoconazole, zinc pyrithione, and selenium sulfide against Pityrosporum and their efficacy as a shampoo in
the treatment of experimental pityrosporosis in guinea pigs. ] Am Acad Dermatol. 1990, 22:993-8.
10.1016/0190-9622(90)70140-d
8.  WuZL, Yin XB, Lin ZQ, Banuelos GS, Yuan LX, Liu Y, Li M: Inhibitory effect of selenium against Penicillium
expansum and its possible mechanisms of action. Curr Microbiol. 2014, 69:192-201. 10.1007/s00284-014-
0573-0
9. Barve SS, Deshpande S, Dhawal PP: Cytotoxic, cytostatic, and keratolytic activity of anti-dandruff shampoo
formulations. Int ] Res Dermatol. 2023, 9:61-6. 10.18203/issn.2455-4529.intjresdermatol20230036
10.  Triieb RM: Shampoos: ingredients, efficacy and adverse effects . ] Dtsch Dermatol Ges. 2007, 5:356-65.
10.1111/j.1610-0387.2007.06304.x
11. ZhangF, Li Y, Ren W, Li S: Establishment of clinical evaluation criteria for scalp seborrheic dermatitis . |
Cosmet Dermatol. 2023, 22:3042-6. 10.1111/jocd.15804
12. Danby FW, Maddin WS, Margesson L], Rosenthal D: A randomized, double-blind, placebo-controlled trial of
ketoconazole 2% shampoo versus selenium sulfide 2.5% shampoo in the treatment of moderate to severe
dandruff. ] Am Acad Dermatol. 1993, 29:1008-12. 10.1016/0190-9622(9%)70282-x
13.  Chew CK, Jansweijer C, Tiffany JM, Dikstein S, Bron AJ: An instrument for quantifying meibomian lipid on
the lid margin: the Meibometer. Curr Eye Res. 1993, 12:247-54. 10.3109/02713689308999470
14.  Gupta PK, Periman LM, Lain E, et al.: Meibomian gland dysfunction: a dermatological perspective on
pathogenesis and treatment outlook. Clin Ophthalmol. 2021, 15:4399-404. 10.2147/OPTH.S327407
15. EIBC: Contact dermatitis from selenium sulfide shampoo . AMA Arch Derm. 1955, 72:71-2.
10.1001/archderm.1955.03730310073016
16. Clark GW, Pope SM, Jaboori KA: Diagnosis and treatment of seborrheic dermatitis. Am Fam Physician. 2015,
91:185-90.

2024 Godse et al. Cureus 16(3): e57148. DOI 10.7759/cureus.57148 10 of 11


https://dx.doi.org/10.4103/0974-7753.82117
https://dx.doi.org/10.4103/0974-7753.82117
https://dx.doi.org/10.13188/2373-1044.1000019
https://dx.doi.org/10.13188/2373-1044.1000019
https://dx.doi.org/10.1111/j.1087-0024.2005.10104.x
https://dx.doi.org/10.1111/j.1087-0024.2005.10104.x
https://dx.doi.org/10.1111/j.1365-2133.1984.tb04050.x
https://dx.doi.org/10.1111/j.1365-2133.1984.tb04050.x
https://dx.doi.org/10.4103/0019-5154.62734
https://dx.doi.org/10.4103/0019-5154.62734
https://dx.doi.org/10.1007/s13555-018-0259-9
https://dx.doi.org/10.1007/s13555-018-0259-9
https://dx.doi.org/10.1016/0190-9622(90)70140-d
https://dx.doi.org/10.1016/0190-9622(90)70140-d
https://dx.doi.org/10.1007/s00284-014-0573-0
https://dx.doi.org/10.1007/s00284-014-0573-0
https://dx.doi.org/10.18203/issn.2455-4529.intjresdermatol20230036
https://dx.doi.org/10.18203/issn.2455-4529.intjresdermatol20230036
https://dx.doi.org/10.1111/j.1610-0387.2007.06304.x
https://dx.doi.org/10.1111/j.1610-0387.2007.06304.x
https://dx.doi.org/10.1111/jocd.15804
https://dx.doi.org/10.1111/jocd.15804
https://dx.doi.org/10.1016/0190-9622(93)70282-x
https://dx.doi.org/10.1016/0190-9622(93)70282-x
https://dx.doi.org/10.3109/02713689308999470
https://dx.doi.org/10.3109/02713689308999470
https://dx.doi.org/10.2147/OPTH.S327407
https://dx.doi.org/10.2147/OPTH.S327407
https://dx.doi.org/10.1001/archderm.1955.03730310073016
https://dx.doi.org/10.1001/archderm.1955.03730310073016
https://pubmed.ncbi.nlm.nih.gov/25822272/

Cureus

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Davies D, Boorman GC, Shuttleworth D: Comparative efficacy of shampoos containing coal tar (4.0% w/w;
Tarmed™), coal tar (4.0% w/w) plus ciclopirox olamine (1.0% w/w; Tarmed™ AF) and ketoconazole (2.0%
w/w; Nizoral™) for the treatment of dandruff/seborrhoeic dermatitis. ] Dermatolog Treat. 1999, 10:177-83.
10.3109/09546639909056025

Leong C, Kit JC, Lee SM, Lam YI, Goh JP, Ianiri G, Dawson TL Jr: Azole resistance mechanisms in pathogenic
M. furfur. Antimicrob Agents Chemother. 2021, 65: 10.1128/AAC.01975-20

Park M, Cho YJ, Lee YW, Jung WH: Genomic multiplication and drug efflux influence ketoconazole
resistance in Malassezia restricta. Front Cell Infect Microbiol. 2020, 10:191. 10.3389/fcimb.2020.00191

Pai V, Ganavalli A, Kikkeri NN: Antifungal resistance in dermatology . Indian ] Dermatol. 2018, 63:361-8.
10.4103/ijd.IJD_131_17

Peter RU, Richarz-Barthauer U: Successful treatment and prophylaxis of scalp seborrhoeic dermatitis and
dandruff with 2% ketoconazole shampoo: results of a multicentre, double-blind, placebo-controlled trial. Br
] Dermatol. 1995, 132:441-5. 10.1111/j.1365-2133.1995.tb08680.x

Piérard-Franchimont C, Goffin V, Decroix ], Piérard GE: A multicenter randomized trial of ketoconazole 2%
and zinc pyrithione 1% shampoos in severe dandruff and seborrheic dermatitis. Skin Pharmacol Appl Skin
Physiol. 2002, 15:434-41. 10.1159/000066452

Copley-Merriman C, Zelt S, Clark M, Gnanasakthy A: Impact of measuring patient-reported outcomes in
dermatology drug development. Patient. 2017, 10:203-13. 10.1007/s40271-016-0196-6

Al-Jabri FY, Turunen H, Kvist T: Patients’ perceptions of healthcare quality at hospitals measured by the
revised humane caring scale. ] Patient Exp. 2021, 8:23743735211065265. 10.1177/23743735211065265
Satchell AC, Saurajen A, Bell C, Barnetson RS: Treatment of dandruff with 5% tea tree oil shampoo . ] Am
Acad Dermatol. 2002, 47:852-5. 10.1067/mjd.2002.122734

Dobrev H, Zissova L: Effect of ketoconazole 2% shampoo on scalp sebum level in patients with seborrhoeic
dermatitis. Acta Derm Venereol. 1997, 77:132-4. 10.2340/0001555577132134

Draelos ZD, Kenneally DC, Hodges LT, Billhimer W, Copas M, Margraf C: A comparison of hair quality and
cosmetic acceptance following the use of two anti-dandruff shampoos. J Investig Dermatol Symp Proc. 2005,
10:201-4. 10.1111/j.1087-0024.2005.10127.x

Chen C, Koch LH, Dice JE, et al.: A randomized, double-blind study comparing the efficacy of selenium
sulfide shampoo 1% and ciclopirox shampoo 1% as adjunctive treatments for tinea capitis in children.
Pediatr Dermatol. 2010, 27:459-62. 10.1111/j.1525-1470.2010.01093.x

Pastor-Nieto MA, Gatica-Ortega ME: Ubiquity, hazardous effects, and risk assessment of fragrances in
consumer products. Curr Treat Options Allergy. 2021, 8:21-41. 10.1007/540521-020-00275-7

Piérard GE, Ausma ], Henry F, et al.: A pilot study on seborrheic dermatitis using pramiconazole as a potent
oral anti-Malassezia agent. Dermatology. 2007, 214:162-9. 10.1159/000098577

Sahraie-Rad M, Izadyari A, Rakizadeh S, Sharifi-Rad J: Preparation of strong antidandruff shampoo using
medicinal plant extracts: a clinical trial and chronic dandruff treatment. Jundishapur ] Nat Pharm Prod.
2015, 10:21517. 10.17795/jjnpp-21517

2024 Godse et al. Cureus 16(3): e57148. DOI 10.7759/cureus.57148

11 0of 11


https://dx.doi.org/10.3109/09546639909056025
https://dx.doi.org/10.3109/09546639909056025
https://dx.doi.org/10.1128/AAC.01975-20
https://dx.doi.org/10.1128/AAC.01975-20
https://dx.doi.org/10.3389/fcimb.2020.00191
https://dx.doi.org/10.3389/fcimb.2020.00191
https://dx.doi.org/10.4103/ijd.IJD_131_17
https://dx.doi.org/10.4103/ijd.IJD_131_17
https://dx.doi.org/10.1111/j.1365-2133.1995.tb08680.x
https://dx.doi.org/10.1111/j.1365-2133.1995.tb08680.x
https://dx.doi.org/10.1159/000066452
https://dx.doi.org/10.1159/000066452
https://dx.doi.org/10.1007/s40271-016-0196-6
https://dx.doi.org/10.1007/s40271-016-0196-6
https://dx.doi.org/10.1177/23743735211065265
https://dx.doi.org/10.1177/23743735211065265
https://dx.doi.org/10.1067/mjd.2002.122734
https://dx.doi.org/10.1067/mjd.2002.122734
https://dx.doi.org/10.2340/0001555577132134
https://dx.doi.org/10.2340/0001555577132134
https://dx.doi.org/10.1111/j.1087-0024.2005.10127.x
https://dx.doi.org/10.1111/j.1087-0024.2005.10127.x
https://dx.doi.org/10.1111/j.1525-1470.2010.01093.x
https://dx.doi.org/10.1111/j.1525-1470.2010.01093.x
https://dx.doi.org/10.1007/s40521-020-00275-7
https://dx.doi.org/10.1007/s40521-020-00275-7
https://dx.doi.org/10.1159/000098577
https://dx.doi.org/10.1159/000098577
https://dx.doi.org/10.17795/jjnpp-21517
https://dx.doi.org/10.17795/jjnpp-21517

	Safety, Efficacy and Attributes of 2.5% Selenium Sulfide Shampoo in the Treatment of Dandruff: A Single-Center Study
	Abstract
	Introduction
	Materials And Methods
	Study design
	Eligibility criteria
	Study interventions
	Study endpoints
	Study assessments
	Statistical analyses

	Results
	Subject disposition and baseline characteristics
	FIGURE 1: Subject disposition

	Reduction in dandruff scores
	FIGURE 2: Change in dandruff score

	Participants’ perception about shampoo attributes
	TABLE 1: Participant-reported severity of scalp itching
	TABLE 2: Participants’ post-first wash experience
	TABLE 3: Participants’ perception of the reduction in dandruff and oiliness or greasiness of the scalp

	Investigator satisfaction with treatment
	TABLE 4: Investigator-reported change in erythema

	Reduction in sebum

	Discussion
	Conclusions
	Appendices
	TABLE 5: Participant self-reported questionnaire for assessment of shampoo attributes and satisfaction with treatment

	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


