Continuous clinical improvement of mild to moderate seborrheic dermatitis and rebalancing of the scalp
microbiome using a selenium disulfide-based shampoo after an initial treatment with ketoconazole
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INTRODUCTION OBJECTIVE

Seborrheic Dermatitis (SD) is a chronic and relapsing inflammatory skin condition of sebum-rich areas such as the scalp. Itis characterized
by erythema, mild to moderate scaling resulting in greasy and flaky scalp, and is sometimes associated with pruritus.! When only mild

The objective of this study was to assess the effect of ketoconazole followed by SeS -based shampoo on the scalp microbiota and on scalp SD symptoms.

scaling without visible inflammation is observed, SD is called dandruff (D). Various environmental, intrinsic and host immune factors MATERIAL AND METHODS
may contribute to the development of SD, leading to an alteration of the sebaceous gland activity and sebum composition, epidermal
barrier function, and skin surface fungal colonization, which ultimately leads to inflammation. Among these factors, lipophilic Malassezia This was a randomized comparative, double-blind, parallel-group study in 77 adult subjects with mild to moderate Clinical assessments were performed at D0, 14, 21, 28, 56, 70 and 84. The severity of adherent and non-adherent flakes
yeasts may play a key role. Bacterial skin microbiota changes may also be involved in the pathogenesis of SD.>* scalp SD, an adherent flake score of = 2.5 (ranging 0-5) and a total (adherent + non adherent) flake score was assessed. A 0-5 grading flake (from 0: none to 5: severe) was used for scalp erythema and for irritation and a
Current SD treatments consist of topical applications of antifungals and anti-inflammatory agents.> Ketoconazole is a fungistatic agent, of 24 (ranging from 0 to 10). 1-5 grading flake (1: very dry to 5: very oily) was used for greasiness. Clinical grading was performed on 8 different sites
which limits Malassezia spp. growth, without inhibiting S. epidermidis or S. aureus.® During the treatment phase (D0 to D28), subjects applied a 2% ketoconazole foaming gel 3/week. Subjects were then on the left and right side (4 sites each) of the scalp. Scores were summed up and averaged, yielding an overall clinical
Selenium disulfide (SeS,)-based shampoo has antifungal properties against Malassezia spp. and also inhibits Staphylococcus randomized into 2 groups: One received the SeS -based shampoo (n=35), and one (n = 42), the vehicle; products were grading of the scalp status. Subjects self-assessed the flake severity and the intensity of pruritus on a 0-9 grading scale
epidermidis growth in vifro.5 7 The tested SeS,-based shampoo contains salicylic acid, known for its keratolytic activity, allowing applied for 8 weeks 3-times a week. Subjects washed their hair with the shampoo or its vehicle and rinsed the hair (0: absent; 9: intensely perceived) at 3 time points (at day 0, 28 and 84).
to reduce flakes on the scalp.>® immediately after washing and re-applied the products, left them on the scalp for 2 minutes, then rinsed and dried their hair. A microbiota analysis using QPCR quantification and NGS sequencing analysis was performed.
RESULTS
From the 77 recruited subjects, 68 subjects completed the study: Figure 1 CHANGES OVER TIME IN THE SCORES OF ADHERENT AND Figure 4 BETA-DIVERSITY FOR UNIFRAC DISTANCES Figure 6 QUANTITATIVE CHANGES IN malassezia ; cutibacterium AND staphylococcus COUNTS
31 subjects (mean age 40+2 years) in the active group, and 37 subjects NON-ADHERENT FLAKES AS WELL AS OF ERYTHEMA SCALP BACTERIA P Cotbocter _
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Self-assessments paralleled clinical assessments (p<0.0001 for the flakes g
and p<0.0001 for pruritus) with an additional significant decrease of both - 4~ Kelooonazole Ratio Ratio
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(ANOSIM comparison, Figure 4A,B) of the bacterial microbiota during
ketoconazole treatment were not notable.
During the maintenance period, in the SeS -based shampoo group,
a weak but significant (p<0.05) decrease of the Shannon index (Figure 3A)
was measured at D56 and D84 compared to D28. When comparing
beta diversity, significant differences were observed in the SeS,-based
shampoo group at D36 and D84 compared to D28 (Figure 4C, D).
The 2 groups were significantly different for the beta-diversity at D56.
Ketoconazole treatment led to a significant increase in the alpha diversity of
the fungal microbiota (Figure 3B) and to a significant difference (p<0.009)
in the active and vehicle group, respectively (Figure 5 A,B).
The Shannon index remained stable at D56 and D84 compared to D28 in
the SeS,-based shampoo group (Figure 3B); a significant decrease was
observed at D56 and D84 with a value close to DO (before treatment) in the
vehicle group. The fungal alpha diversity at D56 and D84 was significantly
lower in the SeS,-based shampoo group compared to the vehicle group
(p<0.05). Similar trends were observed using the ANOSIM comparison
(Figure 5 C,D).
Asignificantly (p<0.01)loweramountof Malassezia spp. and Staphylococcus
spp. was observed at D28, compared to DO with no effect on the
Cutibacterium spp. load (Figure 6). During the maintenance phase, in the
Ses,-based shampoo group, the Malassezia load remained low while the
Staphylococcus spp. load continued to decrease significantly at D56 and
D84. In the vehicle group, Malassezia spp. significantly increased (p<0.001)
at D56 and D84, although flake scores were low. Staphylococcus spp. and
Cutibacterium spp. counts remained unchanged in the vehicle group.
The Malassezia/Cutibacterium spp. ratio was significantly lower
(p=0.0095)afterketoconazoletreatmentascomparedto DO (Figure6)and
remained low in the SeS?-based shampoo group during maintenance;
while in the vehicle group, the ratio had increased at D84, returning
to almost baseline values. The Staphylococcus/Cutibacterium ratio
decreased significantly (p<0.05) solely with theSeS -based shampoo
at D84 compared to D28 (Figure 6).
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CONCLUSION

SeS,-based shampoo provides an additional benefit in the maintenance setting on the scalp,

microbiota and clinical symptoms in scalp SD and dandruff after an initial treatment with
ketoconazole. The results also highlight the role of Staphylococcus spp. in the management of
scalp SD and opens possible perspectives for preventing relapses.
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