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ABSTRACT

Background: Acne is the most common dermatological disorder. An impaired barrier function in acne vulgaris has been reported, as
well as decreased amounts of epidermal ceramides. Also, many of the systemic and topical medications prescribed for the treatment
of acne exacerbate these skin barrier disruptions and can lead to irritation and dry skin conditions.

Aim:The review explored the importance of maximizing adjunctive skincare, such as overthe-counter products for managing acne and
avoiding adverse effects.

Methods: A literature review was conducted and included clinical acne guidelines, clinical studies, and review articles on acne pre-
vention, treatment, and maintenance. Searches were made in PubMed and Google Scholar for English-language literature published
between Jan 1, 2010, and Apr 1, 2020. Two clinicians manually reviewed selected publications.

Results: Seventy-four articles were included in the analyses. A variety of specialized cleansers and moisturizers are available as suitable
adjunctive therapies for acne-prone skin. Lipid-free cleansers were found to be the most appropriate type of cleanser for acne-prone
skin as they were associated with a low risk of skin irritation, and a near-physiological stratum corneum pH. Moisturizers typically includ-
ed ingredients such as humectants, emollients, oil absorbers, and those with anti-inflammatory and/or barrier replenishing properties.
Given the various adjunctive products available, decision frameworks were created for clinicians to use when selecting overthe-counter
cleansers and moisturizers for acne-prone patients.

Conclusion: Informing clinicians about skin barrier dysfunction in acne and the benefits of adjunctive skincare may help them to choose
the right product(s) to complement prescription therapy.
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BACKGROUND

cne is the most common dermatological disorder.!

Psychological and emotional distress due to

acne, including poor self-esteem, social anxiety,
depression, and suicidal ideation have been reported in various
studies.?®* Acne is a complex, multifactorial disease, and its
pathophysiology is incompletely elucidated. An impaired
barrier function in acne vulgaris has been reported, as well as
decreased amounts of ceramides.*The structural and functional
integrity of the stratum corneum is highly dependent on
adequate hydration in the skin barrier. However, in ache-prone
skin, barrier integrity is compromised both functionally (sebum
excretion is higher, sebaceous glands are larger and subclinical
inflammation is present) and via ultrastructural properties
(filaggrin expression is enhanced, free fatty acids are reduced,
linoleic acid, free sphingosine, and total ceramides are altered).®

Many of the systemic and topical medications prescribed
for the treatment of acne, such as retinoids, antibiotics, and
benzoyl peroxide, are associated with skin barrier alteration.”
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This, in turn, can cause irritation and dry skin conditions.®
These unwanted effects can reduce adherence to treatment,
and therapeutic outcomes.®® Over-the-counter (OTC) non-
comedogenic cleansers and moisturizers have been used
successfully to reduce skin irritation.® However, some of these
products, such as those with a high pH, have been shown
to interfere with the efficacy of topical treatments for acne.®
Managing the irritation potential of topical acne medications
through the selective use of adjunctive, OTC skincare is an
important strategy for improving treatment adherence and
outcomes.

Aim of review

A literature review was conducted to explore clinical insights
into skin barrier dysfunction in acne and the role of cleansing
and moisturizers as adjunctive to prescription acne treatment.
Informing health care providers about skin barrier dysfunction
in acne and the benefits of adjunctive skincare may help them
to choose the right OTC product(s) when complementing
prescription therapy.
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METHODS

The present literature review includes clinical acne guidelines,
clinical studies, andreview articlesonacne prevention, treatment,
and maintenance. Manuscripts focused on dermocosmetic
regimens for acne were targeted. For this purpose, searches
were made during two phases using PubMed and Google
Scholar. The first phase was performed between July 10" and
12, 2019, using search dates of Jan 1, 2010, to Jul 1, 2019; and
the second phase occurred between April 6" and 8t 2020, using
the search dates of Jul 2, 2019, to Apr 1, 2020. Searches were
made for English-language literature using the following terms:
“Acne vulgaris, acne pathogenesis, skin microbiome and acne,
acne exposome, acne therapy with OTC regimens, dermo-
cosmetics, active cosmetics, sebostatics, keratinization, acne
guidelines, algorithms for adult females with acne.” Exclusion
criteria included: No original data (unless a review article was
deemed relevant) and not dealing with the management of acne.
Two clinicians manually reviewed the selected publications for
additional resources.

After the exclusion of duplicates, the review yielded seventy-
four papers deemed clinically relevant to adult female acne and
the use of OTC regimens." These seventy-four articles were
used to formulate the below discussion.

DISCUSSION

Acne And Skin Barrier

Increased trans-epidermal-water-loss (TEWL) and inconsistent
ceramide content in the stratum corneum are well characterized
in acne patients, even in non-lesional skin.® Topical treatments
for acne, including benzoyl peroxide, tazarotene, and tretinoin,
have been proven to disrupt the skin barrier even further.”
Improving skin barrier function is important for increasing
tolerability, leading to enhanced adherence to treatment and,
therefore, efficacy.” The primary goal of adjunctive skincare
focuses on repairing the epidermal barrier in order to reduce
TEWL, improve epidermal hydration, and ensure emollience. By
sealing in water through occlusion, moisturizers may employ a
hydrophobic barrier to water loss. Common ingredients capable
of displaying this characteristic include petrolatum, lanolin,
cetyl alcohol, ceramides, oils, and silicone/dimethicone. These
ingredients have been proven to reduce TEWL by 20 to 98%.7°
Humectants, once incorrectly thought to attract water from
the environment, draw hydration from the deeper dermis and
epidermis into the stratum corneum. Examples of humectants
used in moisturizers include glycerine, hyaluronic acid, vitamin
E, sorbitol, sodium lactate, and urea. Ingredients such as
cholesterol, squalene, fatty acids, and glycol stearate, fill the
gaps between dead corneocytes and thereby smooth the skin
surface. This provides an immediate effect of improved skin
touch and texture, also known as emollience.
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Ceramides are composed of a sphingosine base and a fatty
acid and act synergistically on skin hydration and TEWL.® In
the epidermis, ceramides constitute approximately 50% of the
lipid composition of the stratum corneum. Cholesterol, fatty
acids, and other lipids constitute approximately 25, 10, and
15%, respectively. Alterations in these ratios within the stratum
corneum have been linked to several skin diseases, such as
atopic dermatitis, acne, and rosacea, with the common them
of impaired barrier function amongst them. Moisturizers can
effectively repair barrier function by replacing the physiologic
ratio of ceramides, cholesterol, and fatty acids. Particular
ceramides used in topical skincare products include types 1, 3,
5, and 6-Il. Ceramide 1 participates in cell signaling and thus
orchestrates the ratio of the lipid composition of the stratum
corneum. Ceramides 3, 5, and 6-ll are in high concentration
in the lipid bilayer, indicating their relative importance in
maintaining the structural component of the stratum corneum
as well as imparting essential barrier properties to the outer
layer of the epidermis.”

Skincare Regimen in Acne Patients

Despite an increase in the sebum secretion rate associated with
acne,Yamamoto et al, (1995) showed a reduction in sphingolipids
(ceramides) in the stratum corneum.5 Barrier dysfunction
correlates with hyperkeratinization and comedone formation.??
Therefore, an effective adjuvant skincare regimen must focus
on the removal of excess sebum and debris on the skin surface
(cleansing) and improving skin barrier (moisturizing). Attributes
of effective moisturizers include occlusion, to seal in the water;
humectant, to draw water into the stratum corneum; emollient,
to improve the softness and smoothness of the skin; and
barrier repair, to decrease TEWL through replacement and/or
regeneration of the lipid bilayer.?*

Specialized Cleansers for Acne

Whereas moisturizers seek to introduce natural ingredients
back into the skin (eg, water, ceramides), cleansers are used
to remove both natural and chemical substances. This makes
cleansers more difficult for manufacturers to formulate and
patients to use. The optimal cleanser removes sebum and
debris while preserving intercellular lipids and moisturizing
skin.Types of cleansers are presented inTable 1. Of all categories
of cleansers, lipid-free cleansers have the lowest irritancy
potential and do not influence the pH of the skin.2 This makes
lipid-free cleansers particularly well suited as being adjunctive
therapies for patients experiencing adverse effects associated
with the use of prescription acne therapies. Investigations have
shown greater lipid-barrier preservation when using lipid-free
cleansers, in comparison to a leading sensitive skin cleanser,
1% sodium lauryl sulfate solution, and even when washing with
water only. Available lipid-free cleansers suitable for use in acne-
prone skin are depicted in Table 2, and a decision framework
for clinicians to use when selecting between these products is
presented in Figure 1.
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TABLE 1.

Types of Cleansers

Water, glycerin, cetyl-alcohol,

Lipid-free cleanser
P stearyl-alcohol

Soap Fatty acid salt
Combar Fatty_amd salt,
synthetic detergent
Syndet Synthetic detergent
TABLE 2.

Cerave®, Aquanil®, Cetaphil®,

Ext ly -- L
xiremely fow ow La Roche Posay®Toleriane™
High 9-10 High Ivory®
Medium 7-9 medium Dial®, Coast®
Low 5.5-7 Low Dove®, Olay®

Specialized Lipid-free Cleansers for Acne-prone Skin and Their Therapeutic Ingredients

Foaming
. Humectant
Cerave® Hydrating Cleanser . )
Barrier repair

Surfactant

Surfactant

Cerave® Foaming Cleanser . .
Moisturizer

Anti-inflammatory

. Humectant
Neutrogena® Ultra Gentle Daily

Cleanser Surfactant

Surfactant, antibacterial,

Cetaphil® PRO Oil Removing foaming

Foaming Face Wash Humectant

Anti-inflammatory

Cetearyl alcohol, sodium lauroyl lactylate

Glycerin, hyaluronic acid

Ceramide 1, 3, 6-l, cholesterol, phytosphingosine, MVE®Technology
Polyoxyl 40 stearate, polysorbate 20, sodium lauroyl lactylate

Cocamidopropyl hydrosultaine, sodium lauroyl sarcosinate, sodium methyl
cocoyl taurate, sodium lauroyl lactylate

Caprylic/capric glycerides, Ceramide 1, 3 and 6-II, cholesterol
Niacinamide
Glycerin, caprylyl glycol

Cocamidopropyl betaine, lauryl glucoside, sodium cocoyl sarcosinate,
disodium lauroamphodiacetate

Zinc coceth sulfate

Glycerin

Dipotassium glycyrrhizate, zinc gluconate

FIGURE 1. A decision framework for clinicians to use when selecting between adjunctive over-the-counter cleansers for acne-prone patients.
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TABLE 3.

Specialized Moisturizers for Acne-prone Skin and Their Therapeutic Ingredients

CeraVe® AM and PM
Facial Moisturizing Lotions
with SPF 30

Neutrogena®
Hydro Boost Water Gel

Neutrogena® Oil-Free Moisture
Broad Spectrum SPF 15

Cetaphil® PRO

Specialized Moisturizers for Acne

Humectant
Emollient

Anti-inflammatory
Barrier replenishing

Humectant
Emollient
Humectant
Anti-inflammatory
Humectant
Emollient
Oil absorber

Anti-inflammatory

Barrier replenishing

Glycerin, hyaluronic acid
Dimethicone
Niacinamide

Ceramide 1, 3, 6-, cholesterol, phytosphingosine in Multivesicular Emulsion
(MVE®) Technology.

Glycerin, sodium hyaluronate

Dimethicone, synthetic beeswax

Glycerin

Glycerin soja

Glycerin

Dimethicone, isopropyl lauroyl sarcosinate, diisopropyl sebacate
Silica, polymethyl methacrylate, aluminum starch octenylsuccinate
Tocopheryl acetate, glycyrrhetinic acid, zinc gluconate

Hydroxypalmitoyl sphinganine (Ceramide Technology™), pseudoceramide
mimics, ceramide 5

in acne-treated patients”® Although there are a plethora of

Moisturizers have the potential to offset the negative
dermatological effects of prescription acne treatments (eg,
erythema, irritation, inflammation, xerosis). They can also be
important adjunctive therapies for acne patients if they are
non-comedogenic, devoid of skin irritants, and compatible
with treatment regimens.®® A consensus statement from
eleven Canadian dermatologists with expertise in treating acne
stated that “ceramide-containing moisturizers may enhance
adherence and complement existing acne therapies. The panel,
therefore, proposes that adjunctive therapy with moisturizers
and ceramide-containing moisturizers should be considered

skincare moisturizers available on the market, few studies have
evaluated their efficacy and compatibility for patients with acne-
prone skin.>*

CeraVe® AM and PM Facial Moisturizing Lotions with SPF 30
(LOréal S.A., Clichy, France) contain ceramides, niacinamide,
and hyaluronic acid. These creams have been shown to
significantly improve the appearance of dry skin conditions
and patient’s subjective assessments of the quality of their
professional life, self-image, and social life.”® These creams are
formulated using new technologies for delivering ceramides,

FIGURE 2. A decision framework for clinicians to use when selecting between adjunctive over-the-counter moisturizers for acne-prone patients.
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including multivesicular emulsions, which deposit ceramides
in a time-release manner for a continuous effect.” Cetaphil®
PRO (Galderma Laboratories, L.P, Fort Worth, TX) is an oil-
absorbing moisturizer that has been specially formulated
for the enhanced treatment of acne-prone skin. Numerous
trials have demonstrated its non-comedogenicity, non-
acnegenic, and potential for photoprotection and reducing
cutaneous irritation.®% Through the incorporation of
sebosuppressive and sebum-absorbent ingredients (Table 3)
and CeramideTechnology™, Cetaphil® PRO reduces oil (sebum),
simultaneously prevents TEWL while enhancing skin hydration
and inducing increased endogenous production of ceramides.>
Neutrogena® Hydro Boost Water Gel and Qil-Free Moisture
Broad Spectrum SPF 15 creams alone and in combination have
been investigated. A 12-week evaluator-blinded, randomized
trial in males and females with mild-to-moderate acne vulgaris
revealed that the concomitant use of these creams with an acne
treatment resulted in improvements with overall inflammatory
lesion redness, inflammatory lesion size, tactile surface
roughness, uneven skin tone, skin blotchiness and a lack of skin
clarity. These beneficial effects appeared across a wide range
of subject ages, races, and Fitzpatrick skin types.® This study
exemplified the suitability of these creams as adjuncts to acne
treatments. A decision framework for clinicians to use when
selecting between these products for acne-prone patients is
presented in Figure 2.

Limitations

As only English-language publications were considered, a
possible selection bias may have been present. In addition,
many of the clinical trials included a short duration of follow up
(eg, 28 days) and, as such, may have reduced the likelihood of
documenting long-term improvements.

CONCLUSION

Acne is associated with a disruption to the skin’s barrier function.
This may present as a reduction in water-binding capacity and
ceramide concentration, which can lead to dry skin and irritation.
Systemic and topical treatments for acne can exacerbate
these adverse effects. Informing clinicians about skin barrier
dysfunction in acne and the benefits of adjunctive skincare
may help them to choose the right product(s) to complement
prescription therapy.
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