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ABSTRACT

Acne vulgaris is the most common skin condition in the US, affecting up to 50 million Americans. The American Academy of Dermatology
(AAD) guidelines on acne treatment were developed to provide recommendations for the diagnosis, grading, and treatment of acne
in adolescents and adults to support clinicians in their therapeutic decision-making process. The most recent acne guidelines were
published in 2016, and the approach to care and the therapeutic landscape of acne have evolved since that time. The Acne Management
Consensus Roundtable was convened in 2022 to discuss unmet needs in the management of acne. The main focus of the meeting
was the role of androgens in acne pathology; the evaluation of clascoterone, the first topical anti-androgen that specifically addresses
sebum production in acne; and the identification of the place of clascoterone in therapy. Clascoterone was approved by the US Food
and Drug Administration for the treatment of acne in patients 12 years and older in 2020. This report aims to highlight important
limitations of the 2016 AAD treatment guidelines and to familiarize practitioners with clascoterone and its indication, efficacy and safety
profile, and potential use across diverse patient populations. With its new mechanism of action, clascoterone may be able to fulfill
important unmet needs in acne treatment.
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he most recent American Academy of Dermatology

I (AAD) guidelines on acne treatment were published in
2016." The Acne Management Consensus Roundtable,

a group of dermatologists, was convened in 2022 to discuss
unmet needs in the management of acne.The meeting focused
onthe role of androgens in acne development; evaluation of the
novel mechanism of action and clinical success of clascoterone,
which was approved by the US Food and Drug Administration
(FDA) in 2020 for the treatment of acne in patients 12 years and

older; and identification of the place of clascoterone in acne
therapy.

This report was developed to highlight unmet needs in acne
treatment and to educate practitioners on how clascoterone,
with its novel mechanism of action, may help to fill some of
those gaps.
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Pathogenesis of Acne

The pathophysiology of acne is multifactorial and involves 4 key,
interrelated factors?: inflammation, follicular hyperkeratiniza-
tion, increased sebaceous gland activity and sebum production,
and colonization by Cutibacterium acnes (formerly Propionibac-
terium acnes).?

Abundant evidence indicates that androgen-stimulated sebum
production drives acne pathogenesis by promoting growth,
reproduction, and accumulation of skin cells in the hair follicle
and providing an anaerobic environment that facilitates
C. acnes proliferation and consequent inflammation*s;
androgens can also directly induce expression of inflammatory
cytokines.’ Increased levels of facial sebum secretion are
observed in patients with achne compared with people without
acne and positively correlate with lesion counts.>”® Alterations
in sebum composition are also observed in patients with
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acne and could contribute to the pathogenicity of sebum.® In
order of abundance, human sebum mainly consists of esters
of glycerol, wax, free fatty acids, squalene, and cholesterol.’®"
Sebum analysis conducted in individuals with and without acne
suggests that patients with acne generally have higher levels
of squalene, and especially its pro-inflammatory oxidation
byproducts,' and less linoleic acid in their sebum relative to
patients without acne.®>'%" 134 Triglycerides, lipoperoxides,
and free fatty acids can promote C. acnes proliferation and
inflammation by activation of the peroxisome proliferator-
activated receptors signaling pathway.”

Role of Androgens in Acne

Testosterone and dihydrotestosterone (DHT) are produced by
the testes or ovaries, adrenal glands, and locally within the
pilosebaceous unit.*' Testosterone produced by the testes
is converted to DHT by b5a-reductase.* The ovaries release
estrogen, progesterone, and androstenedione; androstenedione
is first converted to testosterone, then to DHT by 5a-reductase.'®
Testosterone and DHT bind to androgen receptors in the
pilosebaceous unit'®; the androgen-receptor complex dimerizes
and translocates to the cell nucleus,” where it promotes the
expression of genes involved in the production of sebum and
inflammatory cytokines.*®

Ample evidence supports the role of androgens in acne
pathogenesis in both male and female patients.*® Some
people with acne have elevated serum androgen levels, and
the conversion of testosterone to DHT is more rapid in skin
affected by acne relative to unaffected skin."”'® Patients with
medical conditions characterized by high androgen levels,
or patients receiving testosterone replacement therapy or
anabolic steroids, are also prone to develop acne.® Acne is
also a clinical manifestation of hyperandrogenism caused by
polycystic ovary syndrome, congenital adrenal hyperplasia,
and androgen-secreting tumors.®>'®? Acne without evidence
of hyperandrogenism may be attributable to hypersensitivity
of the androgen receptor?; in a prospective clinical study
conducted between 2016 and 2017 in patients with severe and
very severe acne (n = 199), there was a significant association
between a CAG repeat polymorphism in the androgen
receptor and nodulocystic ache in women without hormonal
imbalance and hirsutism.?" In support of the hypothesis that
adequate control of androgen-stimulated sebum production
can contribute to the success of acne treatment, oral
contraceptives including combinations of ethinyl estradiol/
drospirenone, ethinyl estradiol/desogestrel, ethinyl estradiol/
chlormadinone, or ethinyl estradiol/cyproterone acetate can
significantly reduce sebum excretion while improving several
skin parameters (numbers of acne lesions, epidermal barrier
function, pore size, and sebum production) in patients with
acne.???5 Spironolactone (50-200 mg daily) also reduces sebum
production in patients with severe acne.? Furthermore, acne
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remission was accompanied by reduced sebum excretion rates
in a prospective study of patients with moderate to severe acne
(n = 30) receiving isotretinoin treatment.?”

The traditional anti-androgen therapies for acne include 4
combined oral contraceptive pills approved by the FDA for
acne treatment in adult women who desire contraception.
Spironolactone and flutamide are also used off-label for acne
treatment due to their anti-androgenic properties. None of
these are suitable for male or pregnant patients due to systemic
anti-androgenic effects.” Acne therapies targeting this pathway
may take time to result in improvement. Spironolactone
efficacy has generally been evaluated only after 12 weeks,?® and
improvements in acne with oral contraceptives also take time,
with significant effects usually observed after at least 3 cycles
(28-day cycle, in a 24/4-day regimen).!2%

Current Acne Guidelines and Their Limitations

The AAD guidelines recommend a combination of multiple
agents to target different aspects of acne pathogenesis as the
first line of treatment.” Topical agents are recommended as
the foundational treatment across all degrees of acne severity
and may be used as monotherapy or in combination with other
topical or oral treatments to address the different components
of acne pathogenesis.” Based on the degree of acne severity,
topical medications recommended for patients with mild and
moderate acne include benzoyl peroxide, antibiotics, retinoids,
and dapsone;topical azelaicacid is considered a useful adjunctive
therapy, especially for the treatment of postinflammatory
dyspigmentation.’ For patients with moderate to severe acne, a
combination of topical therapy plus oral medications, including
oral contraceptives or spironolactone in female patients is
recommended, with oral isotretinoin reserved for the most
severe or refractory cases.’

Unfortunately, although topical medications are the mainstay of
acne treatment, none of those currently recommended by the
guidelines address all 4 key factors of acne pathogenesis®; in
fact, no topical medications target excess sebum production.®
Among oral medications, hormonal therapy can successfully
moderate sebum production and related inflammation but has
no direct effect on hyperkeratinization and C. acnes colonization;
isotretinoin is the only treatment that can act on all 4 contributors
to acne pathogenesis.®? Although these systemic treatment
options can be effective, they are not suitable for all patients.
Isotretinoin is teratogenic and is contraindicated in patients
who are pregnant and those who can become pregnant and
are not willing to take contraceptives.'*?Hormonal therapies are
not recommended for men, pregnant or lactating patients, and
women >35 years old who are heavy smokers, and they are not
advisable in patients receiving testosterone.'23*Spironolactone
is associated with adverse effects including, diuresis, menstrual
irregularities, breast tenderness, and gynecomastia, and may
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block the masculinizing effects of testosterone therapy.”*
Considering the clinical and management gap in acne treatment,
the authors recognize an unmet need for FDA-approved
treatments that can safely address all key components of acne
in a wide variety of patients (Table 1).

Guideline Limitations

Despite being developed based on the best available evidence,
the current guidelines rely on studies that used different study
designs, definitions of acne, and acne severity grading systems."
Most acne clinical trials did not specifically include vulnerable
patient groups requiring additional considerations with regard to
the benefits and risks of acne medications, and therefore, these
special populations, including patients who are menopausal,
lactating, pregnant, or receiving androgen therapy, are not
adequately represented in the current guidelines. Truncal acne
is not specifically discussed in the guidelines despite 30% to
60% of patients with facial acne having truncal involvement as
well.3+% The skin on the trunk has different characteristics from
facial skin, and different treatment recommendations could be
more appropriate.’’ The guidelines also lack a dedicated section
discussing novel therapies' and are therefore behind clinical
practice and the present state of knowledge. Although many
of these therapies are in various stages of development and
lack high-quality evidence, the publication of a special issue
of interim guidelines entirely dedicated to the introduction of
new treatment options could be highly beneficial to increase
practitioners’ awareness.

Considerations for Healthcare Providers

The panel members noted that treatment of acne is challenging
and that many factors influence treatment choices in addition
to treatment guidelines and practitioners’ clinical experience.
These include sex (as systemic oral hormonal therapies cannot
be used in male and transmasculine patients), skin sensitivity,
skin type (ie, dry, oily vs nonoily, and phototype), anatomic
sites affected, sebum production, presence of scarring, family
history, underlying pathophysiology, patients’ quality-of-life
impact, patients’ prior treatments, and special populations (ie,
people who are menopausal, lactating, or pregnant; people
with menstruation-associated acne; adolescents younger than
11 years of age; children below 8 years of age; and patients
receiving testosterone). The panel has the following additional
recommendations for healthcare providers:

Awareness That All Acne Is Fundamentally Hormone-Driven

A common misperception among practitioners is the belief that
“hormonal” acne is limited to women, despite all acne having a
hormonal basis. Healthcare practitioners should be aware that
acne is often hormone-driven in male patients and in patients
receiving exogenous androgen therapy, regardless of their
gender.®®
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Ongoing Education on New Treatment Options

The authors note that education regarding acne therapy about
medications starts early in residency and is dependent on the
knowledge base of the attending physicians and exposure
to new pharmaceutical options. In the authors’ experience,
education is important to ensure that practitioners learn about
new therapeutic options. Healthcare providers should continue
to learn how to optimize their patients’ skin, mental health, and
quality-of-life outcomes.

Attention to Patient Perceptions

In addition to physical effects, acne profoundly affects patients’
quality of life.® Healthcare providers should be mindful of
patients’ emotional well being and also consider patients’ goals
and expectations. This comprehensive approach is crucial to
the identification of an individualized and more successful
treatment strategy.®

Clascoterone: Evaluating Clinical Success

Clascoterone 1% topical cream is an androgen receptor inhibitor
designed for topical use. Although the exact mechanism of
clascoterone for the treatment of acne is not known, preclinical
evidence indicates clascoterone binds to and blocks the androgen
receptorto decrease androgen-driven sebum production, making
it the first approved topical anti-androgen acne therapy (Figure
1).% In vitro studies have shown that clascoterone competes
with DHT for binding to the androgen receptor, reducing
production of inflammatory cytokines and sebum components
with efficacy comparable to that of spironolactone within the
same donor.?®% Notably, clascoterone is rapidly metabolized in
the skin into cortexolone, an endogenous bioproduct, which has
no androgen activity and only weak glucocorticoid activity.>*#
In the Phase 2 trials of clascoterone, cortexolone plasma levels
were generally below or near the lower limit of quantitation,
confirming a localized effect of clascoterone at the site of topical
application with consequent minimal systemic anti-androgenic
effects.”? The Phase 3 clinical trials for clascoterone further
demonstrated efficacy and safety in moderate to severe facial
acne in both male and female patients through week 12.% In
the 2 identical studies, clascoterone significantly reduced both
inflammatory lesion counts and noninflammatory lesion counts
as well as Investigator’'s Global Assessment score.*®* Moreover,
the tolerability and safety profile of clascoterone was consistent
with those of vehicle cream in both male and female patients,
supporting the therapeutic value of clascoterone as a new
treatment option for acne in potentially more diverse patient
populations.® Evidence from the subsequent 9-month extension
study (CB-03-01/27) enrolling clascoterone- and vehicle-treated
patients from the two Phase 3 trials confirmed the potential of
clascoterone for long-term use and suggested that this topical
androgen receptor inhibitor could also be used safely to treat
truncal acne.* The significant systemic effects seen with oral
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FIGURE 1. Clascoterone mechanism of action.

Clascoterone
1

receptor

DHT, dihydrotestosterone

anti-androgen agents, including reduced libido and feminization
in male patients, were not observed with topical clascoterone
treatment.** The most frequently observed new or worsening
local skin reactions were erythema and scaling/dryness, but
no systemic adverse reactions were reported.***The long-term
safety profile of clascoterone applied to the face and/or trunk
was favorable and consistent with previous trials, with no sex-
related differences reported; most treatment-related adverse
events were mild or moderate.*

Based on these data, clascoterone cream 1% was approved by
the FDA in 2020 for the topical treatment of acne vulgaris in
patients 12 years of age and older.*
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Identification of the Place of Clascoterone in Acne Therapy:
Expert Perspectives and Considerations

Clascoterone has potential as a foundational drug for the
treatment of moderate to severe comedonal and inflammatory
acne in patients >12 years of age of any sex at any level of acne
severity.

Clascoterone is the first topical hormonal medication that
specifically addresses sebum production in acne* and has
a favorable safety profile in adult and adolescent patients,
including males.*® Because of its rapid hydrolysis to cortexolone,
clascoterone can target androgen-stimulated sebaceous gland
activity and improve acne with limited systemic anti-androgenic

Topical and Oral Acne Medications and Their Impact on Different Factors of Acne Pathogenesis

Topical Medications
Retinoids

BP

Antibiotics

Oral Medications

Antibiotics -
Hormonal therapy X
Isotretinoin X

BP, benzoyl peroxide
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activity.’®** For these reasons, based on the authors’ clinical
experience, clascoterone could be suitable in the following
specific populations: patients with moderate to severe acne
who do not wish to take antibiotics, transmasculine patients
for whom medications such as spironolactone could interfere
with their gender-affirming care, gender minority patients,
other patients receiving androgen therapy, mature patients of
any gender with acne (ages 29-40 years), patients for whom
isotretinoin is not indicated, and patients who do not wish to
use oral medications.

The authors agree that clascoterone may represent a new
category of acne medication that should be included in a
multimodal approach to acne therapy.

CONCLUSION

Treatment of acne is challenging, and there is an unmet need
for FDA-approved medications targeting sebum production
that can be used safely in a variety of patients. New acne
treatments continue to be developed, and treatment guidelines
often fall behind clinical practice. Clascoterone, with its unique
mechanism of action, fills an important role in acne treatment.
Clinical trials of clascoterone support its efficacy and safety
in both male and female patients. However, more studies are
needed to achieve a better understanding of the mechanism of
action of clascoterone in the treatment of acne vulgaris.
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