Efficacy of a new generation of shampoos
in controlling seborrheic dermatitis of the

scalp
Eficdcia de uma nova geracdo de xampus no controle da dermatite
seborreica do couro cabeludo
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ABSTRACT

Introduction: Seborrheic dermatitis is a chronic inflammatory disease in areas with a higher
concentration of sebaceous glands and the participation of the fungi of the genus Malassezia sp.
Objective: To assess the effectiveness of treating moderate to severe seborrheic dermatitis
using two shampoo formulations in monotherapy.

Methods: Patients with moderate to severe seborrheic dermatitis of the scalp, with or with-
out chemically processed hair, were grouped according to the degree of affection and used
one of two versions of shampoo monotherapy for four weeks. Relapse after treatment cessa-
tion was also evaluated.

Results: There was a significant reduction (p <0.05) of oiliness since the first application.
The other signs (erythema and peeling) showed significant improvement for both treatments.
Participants also reported a considerable improvement in pruritus, erythema, and peeling. The
effect on the hair strands was considered positive with both procedures. After one week of
suspension, the relapse rate was considered non-significant (p <0.05).

Conclusions: Both versions of shampoos were able to promote effective control of moderate
to severe seborrheic dermatitis. These formulations also demonstrated not to harm the hair
strands, even when chemically processed, a fundamental fact to treatment adherence.
Keywords: Dermatitis Seborrheic; Inflammation; Keratolytic Agents; Malassezia; Sebum

RESUMO

Introducdo: A dermatite seborreica é uma doenga inflamatéria crénica sobre dreas com maior concentragdo
de glandulas sebaceas, com participagio de fungos do género Malassezia sp.

Objetivo: Avaliar a eficacia do tratamento da dermatite seborreica moderada a intensa com o uso de duas
formulagoes de xampu em monoterapia.

Meétodos: Pacientes portadores de dermatite seborreica de couro cabeludo moderada a intensa, com cabelos
processados quimicamente ou ndo, foram agrupados de acordo com o grau da afeccdo e usaram uma das
duas versdes de xampus em monoterapia, por quatro semanas. Também foi avaliada a ocorréncia de recid-
ivas apés a suspensdo do tratamento.

Resultados: Houve redugdo significativa (p<<0,05) da oleosidade desde a primeira aplicagio. Os demais
sinais (eritema e descamagdo) apresentaram melhora significativa para ambos os tratamentos. Também foi
relatada uma melhora significativa do prurido, eritema e descamagdo pelos participantes. O efeito sobre os fios
foi considerado positivo com ambos os tratamentos. Apos uma semana da suspensdo, o indice de recidivas foi
considerado ndo significativo (p<0,05).

Conclusées: As duas versées de xampus foram capazes de promover um controle efetivo da dermatite
seborreica moderada a intensa. Essas formulagoes demonstraram também ndo agredirem os fios, mesmo
quando processados, fato considerado fundamental para a adesdo ao tratamento.
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INTRODUCTUON

Seborrheic dermatitis (DS) is a chronic superficial in-
flammatory disease of the skin characterized by erythematous-
-scaly, itchy areas over areas with a higher concentration of se-
baceous glands, such as scalp, face, and ears.! Its prevalence in
the general population is estimated between 3% and 10%, being
more frequent in men.?

The scalp is the most frequently affected area, where dry
pityriasis desquamation, a condition known as dandruff, is the
most common manifestation. Although it is a benign condition,
it is a frequent cause of embarrassment, especially when accom-
panied by other signs of seborrheic dermatitis, such as pruritus
and erythema, as it is a visible area.’

Seborrheic dermatitis has an unknown etiology and pa-
thogenesis.! Nevertheless, it is known as a multifactorial condi-
tion that can include environmental factors, such as humidity and
solar radiation variation, and lifestyle factors, such as emotional
stress and food.? It is also known that there is a participation of
fungi of the genus Malassezia sp., especially the species Malasse-
zia globosa and Malassezia restrita. They cause an inflammatory
reaction that appears to be mediated by free fatty acids released
from sebaceous triglycerides by fungal enzymes, such as lipases.
The Malassezia lipid layer can also modulate the production of
pro-inflammatory cytokines by keratinocytes.?

The treatments available for the control of seborrheic
dermatitis of the scalp can have antifungal, keratolytic, or anti-
-inflammatory action. Most of the commercialized treatments
contain some active antifungal against Malassezia. Zinc pyrithio-
nate also acts as an antifungal and seborregulator, and salicylic
acid has keratolytic action. Topical corticosteroids are also used
for their anti-inflammatory action.*

Although seborrheic dermatitis of the scalp can vary in
intensity, the first step in therapy, regardless of severity, is adopting
an appropriate shampoo, capable of removing excess oil and pee-
ling, and controlling fungal proliferation. Many actives principles
have been used for this purpose, usually in association. Among the
most studied, are antifungals, such as ciclopirox olamine, and zinc
pyrithione,** and keratolytics, such as salicylic acid.>*”

However, the shampoo effectiveness depends on the
adherence, which, in turn, can be affected if it impairs the appea-
rance of the hair, especially in women. The occurrence of long
and processed hair (dyed, straightened) is a reality in our country,
and when choosing a shampoo, this question must be conside-
red. In other words, the surfactant (cleaning) system, as well as
the introduction of active principles that control inflammation
and repair or protect the hair strands, greatly assist treatment
adherence. Shampoos with these characteristics promote the
control of SD per se and even favor the reduction of other topi-
cal drugs, such as corticosteroids.’

Another expected action of shampoo for seborrheic der-
matitis is the control of relapses. It should not irritate or dry out
the scalp too much, preventing the rebound effect when the use
of the product is interrupted.

This study aimed to assess two new formulations of
shampoos to control seborrheic dermatitis with differentiated
vehicles, in which the anti-inflammatory and antifungal actions
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are associated with the innovative proposal to prevent capillary
damage and recurrences while still maintaining an optimal pro-
file of efficacy and tolerability from the first application.

METHODS

This is a prospective, randomized, blind study conduc-
ted at a Private Clinical Research Center (MEDCIN Research,
MEDCIN Group - Osasco, SP). An independent ethics commit-
tee approved the study protocol (CAAE: 08031319.0.0000.5514
and 08033219.2.0000.5514), including the free and informed
consent form.

We invited 133 patients of both sexes, between 18 and
60 years old, with clinical features of seborrheic dermatitis of
the scalp classified as moderate to severe, without treatments for
three months after inclusion. Patients using anti-inflammatories,
immunosuppressants, antifungals, and antibiotics were excluded,
as well as pregnant women and lactating mothers.

The determination of the degree of seborrheic dermati-
tis in patients was made based on a clinical evaluation by a der-
matologist, using the classification Adherent Scalp Flaking Score
(ASFS)8 in which: 0 = no flaking, 2 = very mild flaking, 4 =
mild flaking, 6 = moderate flaking, 8 = severe flaking, and 10 =
very severe flaking. Only those with grades above 6 were inclu-
ded. Erythema intensity (absent/ mild/moderate/intense) and
symptoms of pruritus (absent/ mild/moderate/intense) were
also evaluated.

From this inclusion, they were grouped, according to the
peeling score, in two groups: Group 1, with score 06, to use
Shampoo 1 in monotherapy (Celamina Zinco®), and Group 2,
with scores 8-10, to use Shampoo 2 in monotherapy (Celamaina
Ultra®).

Within both groups, patients were also included, in a ba-
lanced way, according to their type of hair:

*  Hair subjected to straightening;

*  Hair subjected to dye;

*  Unprocessed blond hair (virgin);

*  Hair not fitting fit the above criteria (other shades,

including white, without processing, etc.).

This measure aimed to make each group represent more
reliably the varieties of hair processing and textures that we cur-
rently find, mainly in women.

All were instructed not to wash their hair for two days
and attend the Center on the third day, for the following evalua-
tions.

Step 1: Immediate effect

Oil reduction after the first application

The patients of both groups were acclimated for the col-
lection of sebumetric measurements, with Sebumeter® SM 815
equipment (Courage & Khazaka), which measures the sebum
content on the capillary surface, in previously standardized areas:
right and left frontoparietal region. Then, each half~-head was
washed randomly: one side with the treatment product of its
respective group (Celamina Zinco® and Celamina Ultra®), and
the control frontoparietal region with no application of cleaning
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agents, being washed only with water.

After washing, the hair dried naturally, and subsequent
measurements were taken in the treated area and in control area
at 2,3, 4, 6,and 8 hours after the single application.

Step 2: Effect on time

For assessment of Celamina Ultra® and Celamina Zin-
co® shampoos effect over time, participants were instructed to
use the products in their homes, using them to wash their hair
twice a week. The method of use was oriented as described:
apply the shampoo to wet hair, massaging the scalp until obtai-
ning an abundant foam, then wait for it to act for five minutes
and rinse.

Reduction of scaling under conditions of use

For assessment of the shampoo's effect in terms of scaling
reduction, on the first visit, before washing the hair at the Cen-
ter, patients were referred for standardized scalp scaling collec-
tion. This collection was performed with a standardized comb,
passed through the hair of the frontoparietal area 10 times in a
row. This material was collected in a standardized dark plate and
photographed (Canon T3i digital camera), also in a standardized
way, for image analysis (Image software Pro®) of the scale area.

This procedure was repeated 24 hours after the first use
of the product and two and four weeks after the start of use of
shampoos.

Reduction of pruritus and erythema under con-
ditions of use

Patients in both study groups were asked to answer a
questionnaire about pruritus. They were assessed for investiga-
tion of adverse events within 24 hours, two weeks, and four
weeks after the start of the study.

Cosmetic effect on the hair

Patients in both study groups were asked to answer a
questionnaire about the effects of using shampoos in mono-
therapy, considering their cosmetic effects on the hair strands
(shine, combability, and other hair qualities). This questionnaire
was applied after the first washing with the products and was
repeated four weeks after continuous use.

Relapse prevention

After four weeks of use and data collection, the patient
received a neutral shampoo sample and was instructed not to use
any other product for a week. Patients returned at the end of this
period, performing a new clinical, sebumetric evaluation, and
photographic record of the scaling, in the same previous models,
to assess a possible relapse.

RESULTS

Of the 133 recruited patients, 96 were selected accor-
ding to the inclusion and exclusion criteria, entering group 1
or group 2, according to the intensity of seborrheic dermatitis
(score). Group 1 started with 48 patients and ended with 44 pa-
tients; four were discontinued for reasons unrelated to the study
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(violation of the protocol, failure to attend evaluations), and their
data were not considered. Group 2 also started with 48 patients,
ending with 47. In this group, only one patient had his data ex-
cluded due to violation of the protocol. The mean age was 42.4
years for group 1 and 48 years for group 2. Regarding gender,
the study was completed with 76% of female patients and 24%
of male patients in both groups.

Safety assessment

No patient, in both groups, reported worsening of the
condition or other adverse events, related or not to the use of the
products, throughout the study.

Effectiveness assessment

Step 1: Immediate effect

Oil reduction after the first application

Group 1: Celamina Zinco® (moderate SD)

As shown in graph 01, there was a significant reduction
in sebumetry at all times of assessment, statistically significant
(p<0.001) when compared to the control area.

Group 2: Celamina Ultra® (intense SD)

As shown in graph 02, there was also a significant reduc-
tion in sebumetry at all times of assessment, statistically signifi-
cant (p<0.001) when compared to the control area:

Ultra (n=47) *p<0,001 for times 2h, 3h, 4h, and 6h;

**p<(,003 for time 8h.

Both treatments demonstrated effective oil control wi-
thin 8 hours after the first use of the products.

Both treatments also demonstrated effective oil control
at all collection times, up to 8 hours after a single application.

Step 2: Effect on time

Reduction of scaling under conditions of use

Group 1: Celamina Zinco® (moderate SD)

The quantification of scales by image analysis showed
a decrease of 54.5% of scales (p<<0.001) after two weeks of
using the product in monotherapy, which progressed to 74.7%
(p<<0.001) in four weeks of use.

In the subjective evaluation, 79.5% of the patients repor-
ted significant improvement in scaling after the first application.
After four weeks of use, 88.6% of patients reported a substantial
improvement.

Group 2: Celamina Ultra® (intense SD)

The quantification of scales by image analysis showed a
reduction of 64.7 [FA2] [FA4]% of scales (p<0.001) after two
weeks using the product as monotherapy, which remained at
62.5% (p <0.001) after four weeks of use.

In the subjective evaluation, 91.5% of the patients repor-
ted significant improvement of the scaling right after the first
application. After four weeks of use, 97.87% of the patients re-
ported significant improvement.

Both treatments demonstrated control of pityriasis sca-
ling of the scalp, in the prescribed regimen (twice/week) in mo-
notherapy.
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Reduction of pruritus and erythema under con-
ditions of use
Group 1: Celamina Zinco® (moderate SD)

Group 2: Celamina Ultra® (intense SD)
Improvement in pruritus and erythema was reported by
97.87% of patients shortly after the first application. The impro-

The improvement in pruritus and erythema was repor-  vement in pruritus was maintained with the use of the product

ted by 86.36% of patients shortly after the first application. The  in monotherapy twice a week, and this improvement was repor-
improvement in pruritus was maintained with the use of the  ted by 93.62% of patients after four weeks of use.

product in monotherapy twice a week, with this improvement
reported by 95.45% of patients after four weeks of use.

MEAN SEBUMETRIC INDICES (SEBUM/CM?)
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GRAPH 1@ Mean
sebumetric indices of
the treated and control
temporal region before
(To) and after 2h (Tz2h),
3h (T3h), 4h (T4h), 6h
(Téh) and 8h (T8h) hours
of application of the
Celamina Zinco shampoo
(n=48)

*p<0.001 for all times.

GRAPH 2: Mean
sebumetric indices of
the treated and control
temporal region before
(To) and after 2h (T2h),
3h (T3h), 4h (T4h), 6h
(Téh) and 8h (T8h) hours
of application of the
Celamina Ultra shampoo
(n=47)

*p  <0.001 for times
2h, 3h, 4h and 6h;
*¥*p<0.003 for 8h time.
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Cosmetic effect on the hair

Group 1: Celamina Zinco® (moderate SD)

Box1 shows the subjective results obtained from the
questionnaire submitted to the study participants, to assess the
cosmetic effect of the products on the hair strands after the first
application and prolonged use (four weeks).

Group 2: Celamina Ultra® (intense SD)

Box 2 shows the subjective results obtained from the
questionnaire submitted to the study participants to assess the
cosmetic effect of the products on the hair strands after the first
application and prolonged use (four weeks).

Relapse prevention

This study considered relapse as any of the signs
and symptoms related to seborrheic dermatitis: pruritus,
scaling, and erythema.

Group 1: Celamina Zinco® (moderate SD)

After suspending the use of the products under evalua-
tion, participants were instructed to clean the scalp with a neu-
tral shampoo. After seven days of shampoo removal, it was ob-
served that the percentage of relapse subjectively assessed was
13.6% in the group; regarding pruritus, 9% reported worsening
when compared to the period of continuous use of the product.

Compared to the last evaluation after four weeks of use, the
increase in possible relapses was not statistically significant (p <0.05).

Regarding the quantitative evaluation of the scaling, it
remained 17.7% lower than in the initial measurement, differing

BOX 1: PERCENTAGE OF POSITIVE RESPONSES TO COSMETIC PARAMETERS OF

THE SHAMPOO USED IN MONOTHERAPY AFTER THE FIRST APPLICATION AND AF-
TER 4 WEEKS IN PATIENTS WITH MODERATE SEBORRHEIC DERMATITIS (N = 48)
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significantly from the period before treatment (p<<0.001) and
without significant difference from the analysis obtained after
four weeks of use. These data demonstrate that the product's
action in moderate seborrheic dermatitis persisted statistically
significant even after a week of shampoo suspension.

Group 2: Celamina Ultra® (intense SD)

In the assessment of seven days after suspension of the
shampoo under evaluation, the percentage of relapse subjectively
assessed was 14.9% in the group; regarding pruritus, 4% reported
worsening when compared to the period of continuous use of
the product.

Compared to the last evaluation after four weeks of use,
the observed increase was not statistically significant (p<0.05).

Regarding the quantitative evaluation of the scaling, it
remained 31.8% lower than in the initial measurement, differing
significantly from the period before treatment (p<<0.001) and
with no significant difference from the analysis obtained after
four weeks of use.

These data demonstrate that the product's action on in-
tense seborrheic dermatitis persisted statistically significant even
after a week of shampoo suspension.

DISCUSSION

Although it is a dermatosis with benign evolution, the
patient's quality of life with seborrheic dermatitis can suffer a
great negative impact due to the embarrassment caused by the
itching, the visible lesions on the scalp, and the scaling itself that
is also visible on the hair and clothes.”

BOX 2: PERCENTAGE OF POSITIVE RESPONSES TO COSMETIC PARAMETERS OF

THE SHAMPOO USED IN MONOTHERAPY AFTER THE FIRST APPLICATION AND AF-
TER 4 WEEKS IN PATIENTS WITH MODERATE SEBORRHEIC DERMATITIS (N = 47)

N L % of perceived im- . % of perceived im-
% of perceived im- % of perceived im-
provement after provement after
Parameter provement after . Parameter provement after .
first application 4 weeks of use in first application 4 weeks of use in
PP monotherapy PP monotherapy
Improved scalp oiliness 90,91% 79,55% Improved scalp oiliness 93,62% 89,36%
Hair has more vitality without Hair has more vitality without
oily appearance throughout 95,45% 88,64% oily appearance throughout 87,23% 89,36%
the day the day
Be.tter shine (cleaning) of the 88,64% 65,91% Be.tter shine (cleaning) of the 95,74% 82,08%
hair hair
Improved brush/comb slip 70,45% 52,27% Improved brush/comb slip 87,23% 74,47%
Improved hair softness 79,55% 61,36% Improved hair softness 93,62% 82,98%
Improved hair silkiness 77,27% 61,36% Improved hair silkiness 95,74% 82,98%
Improved frizz 72,73% 54,55% Improved frizz 91,49% 72,34%
Cleaner hair and scalp 93,18% 95,45% Cleaner hair and scalp 78,72% 100,00%
Conditioning action 60,47% 56,82% Conditioning action 68,09% 76,60%
Refreshing action 79,55% 81,82% Refreshing action 93,32% 76,60%
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Adequate hygiene products, popularly known as anti-
-dandruft shampoos, can provide relief from itching and scaling,
being adjuvant to pharmacological treatment, regardless of the
intensity of the condition.

Nowadays, formulations of anti-dandruff shampoos use
combinations of anti-inflammatory, antifungal, keratolytic, and
anti-seborrheic active principles, which interfere with the natu-
ral history of acne, and can have a sparing effect on drugs such
as topical corticosteroids.

This review article demonstrates that ciclopirox olami-
ne, a known antifungal agent, provides clinical and symptom
improvement in rinse formulations when compared to placebo
and can reduce relapses up to 12 weeks after the initial treat-
ment phase; although zinc pyrithione has fewer studies, it also
demonstrates significant effectiveness against placebo in the con-
trol of seborrheic dermatitis, due to its seborregulatory action.?

Its fungistatic effect for Malassezia is widely used. The
combination of both active principles promotes a synergy that
demonstrated superiority in the antifungal effect over topical
ketoconazole."

Salicylic acid, intended for more scaly conditions, pro-
motes a keratolytic effect by improving scaling, being used in
both lotions and shampoos.!!

The combination of several classes of active principles
is one of the options that produce greater effectiveness and less
chance of relapses. '

The vehicle's impact on adherence to the use of shampoo

Although the combination of active principles is crucial
for the effectiveness in reducing the signs of dermatitis and pre-
venting relapses, care in formulating the vehicle is essential. They
must be specially developed for the particularities of seborrheic
dermatitis, such as:

a) an irritated scalp: the association of mild surfactants
should not interfere with the skin barrier;

b) hair with chemical processing, such as hair subjected to
straightening or dye, whose damaged cortex is more susceptible
to the eventual dryness of surfactants to remove the oil from the
strands.

The chance of adhering to treatment depends directly on
the quality of the vehicle, especially in women. In these patients,
the predominance of processed and long hair aggravates dryness
and trichotillosis, requiring effective cleansing, but not aggressive
to the strands."”
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The main element of a shampoo is the surfactant mole-
cule, also called detergent molecule. It is a chemical class with
an apolar or hydrophobic portion, capable of binding to sebum
lipids and other oily impurities, and a polar or hydrophilic part,
which interacts with water, allowing the product to be removed
and rinsed. Currently, a tendency to achieve a cleaning efficacy
without harming the hair is the association of surfactants with
silicones and lipids, minimizing the aggression to the strands."

In both groups studied, the surfactant system associated
with panthenol and tocopherol seems to have exerted an ef-
fective cleansing without irritating the scalp. While panthenol
assumes a moisturizing role for the scalp and conditioning for
the hair," tocopherol is an antioxidant, protecting hair and scalp
from environmental oxidative stress.'® In the shampoo intended
for group 2 (Celamina Ultra®), the presence of olive oils pro-
vides a conditioning effect with a mild effect, no leaving resi-
dues on the hair and not compromising the cleanliness,'” while
the shea butter, in addition to conditioning action, has anti-in-
flammatory properties.'®

The results obtained here in both groups, using Cela-
mina Zinco® or Celamina Ultra® shampoos in monotherapy,
demonstrated effective control of moderate to severe seborrheic
dermatitis in all its signs: seborrhea, desquamation, and erythema,
in addition to pruritus, the most prevalent symptom. The dosa-
ge of only twice a week was sufficient to improve oiliness and
flaking. The residual effect evaluated positively after a week of
suspension of the product, demonstrated the action on the me-
chanisms of seborrheic dermatitis, reducing its recurrence, even
in monotherapy.

The positive assessment on the immediate effect and over
time on the hair strands showed comfort of use, improving the
softness and combability, reducing oil without drying the hair,
in both groups.

CONCLUSION

Both versions of shampoos studied, combining active
principles with proven efficacy with vehicles that do not harm
the skin barrier or the hair shaft, were able to promote effective
control of the signs and symptoms of moderate to severe se-
borrheic dermatitis. These formulations have also demonstrated
that they do not harm the hair strands, even when processed,
providing comfort during use, which is considered fundamental
to treatment adherence.®
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