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"VEHICLES ALWAYS MATTER"

ver the past several years, the field of acne treatments, which had been relatively

unchanged, has welcomed a variety of innovations. From new molecules and

mechanisms of action to previously implausible fixed combination products,
prescribers have more topical treatment options than ever before. Compared to predecessor
treatments, new drugs may offer enhanced efficacy and tolerability, fewer side effects,
reduced risk for problems like antibiotic resistance, and more patient convenience. We as
clinicians must recognize these advantages that some of the newest drugs confer.

However, while medicinal chemists and formulators had been toiling in labs, the FDA was
at work modifying the requirements for demonstrating acne treatment efficacy!!! They set
such a high bar that requires drugs to demonstrate both that a proportion of patients achieve
clear or almost clear skin and that patients also have at least a 2-grade improvement in
Leon Kircik MD acne severity (both as measured by Evaluator’s Global Severity Score or Investigator Global
Assessment or Physician Global Assessment ) from baseline. Previously, treatment success was demonstrated by either clear or
almost clear skin or at least a 2-grade improvement from baseline but NOT both.

This dual assessment of treatment success helps to reduce reliance on inflammatory and non-inflammatory acne lesion counts as
the only primary endpoint. While these counts are important and meaningful, there are well-identified challenges associated with
the objective measure and classification of lesions.! (Recall, too, that overwhelming evidence shows that all acne is inflammatory. 2
Thus, binary classification of acne lesions is misleading.) In reality, most of us do not count acne lesions in a clinical practice setting;
rather, we often assess the severity of the disease based on a gestalt impression.

With this understanding of acne treatment trials in mind, one can assess the significance of a relatively new triple combination,
fixed-dose topical gel for acne treatment. As always, vehicles matter. In the case of a combination of clindamycin phosphate 1.2%/
benzoyl peroxide (BPO) 3.1%/adapalene 0.15% gel, the first triple combination for acne, adapalene, and benzoyl peroxide are
micronized and distributed in a polymeric gel to facilitate even distribution and delivery into the pilosebaceous unit.3#

What is particularly striking about this formulation, as discussed in the pages ahead, is the proportion of subjects who achieved
treatment success and the implications for patient management. The phase |l trial assessed the triple combination, as well as
marketed dyad gel combinations, and vehicle gel with only about 150 subjects in each arm of the five-arm study, making it very
challenging to reach statistical significance for the triple combination. Despite that, the proportion of patients who achieved
treatment success with the triple combination was significantly greater than any of the dyad gels. In phase 3 clinical trials, just over
half of the participants achieved treatment success (at least a 2-grade improvement in EGSS and rated clear or almost clear) at week
12 with triple combination gel. This treatment success rate was higher than for any other topical treatment assessed to date in a
phase 3 clinical trial although we don’t scientifically compare separate clinical trials.®

With more treatment options than ever, dermatology providers can create customized treatments for their patients with the
potential for better outcomes and patient experiences. The unique, first-of-its-kind, topical triple combination of clindamycin,
benzoyl peroxide, and adapalene fixed dose gel represents a once-daily convenient therapy with demonstrated enhanced clinical
trial efficacy and a favorable tolerability profile, thanks to its novel vehicle.

Therefore, “VEHICLES ALWAYS MATTER"
Leon Kircik MID
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ABSTRACT

What is the ideal topical acne therapeutic? Topical therapeutics for acne vulgaris have advanced considerably over the last decade.
Novel vehicular technologies have increased transdermal penetration of active molecules, enhanced their distribution across the skin
surface, improved tolerability, and allowed for the incorporation of previously incompatible active compounds. Thus, fixed-combination
topical therapeutics were successfully developed and are able to target multiple aspects of acne pathogenesis leading to synergism and
increased efficacy. These advancements have paved the way to optimizing acne treatment while incorporating antibiotic stewardship

which has become an urgent necessity.

J Drugs Dermatol. 2024;23:11(Suppl 1):54-10.

INTRODUCTION

cne is one of the most prevalent dermatological

conditions, affecting millions worldwide. It not only

has a significant physical impact, but also contributes
to psychological distress, including low self-esteem and
depression.” The necessity for optimal topical acne treatment
stems from the need to manage and mitigate these impacts
effectively. Optimal topical acne treatments should ideally target
multiple pathways involved in acne development.? Traditional
treatments, though often effective, may come with limitations
such as skin irritation, dryness, or other adverse effects. Thus,
the pursuit of optimal topical acne treatments is critical to
enhancing efficacy, minimizing side effects, and improving
patient adherence and satisfaction.

Lack of drug efficacy, low tolerability, and regimen complexity
historically lead to poor treatment adherence and suboptimal
outcomes.® Innovation in vehicle composition and drug
delivery technologies have helped improve all metrics
resulting in increased patient satisfaction and reduced overall
costs.* For instance, benzoyl peroxide and retinoids remain
cornerstone treatments, but their formulations have evolved
to enhance tolerability. Micronized formulations, encapsulation

This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD).

technologies, and combination therapies are examples of
innovations aimed at optimizing these agents’ efficacy and
reducing their irritating potential.®

Antibiotic stewardship in acne management is crucial to
combating the rising threat of antibiotic resistance.® The
widespread use of antibiotics, particularly topical clindamycin
and erythromycin, has led to increased resistance among
Cutibacterium acnes(C. acnes) and other bacteria.This resistance
diminishes the efficacy of treatments and can complicate acne
management. Effective stewardship involves using antibiotics
judiciously, primarily reserving them for moderate to severe
cases where other treatments have failed. Combination
therapies, such as pairing antibiotics with benzoyl peroxide
(BPO), are recommended to reduce resistance risk by leveraging
its bactericidal properties. Limiting antibiotic use duration
and transitioning to maintenance therapies with retinoids or
BPO alone further helps mitigate resistance. Additionally, the
development and use of non-antibiotic therapies play a vital role
in reducing antibiotic reliance. By adhering to these principles,
practitioners can help preserve antibiotic efficacy.
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Here we discuss what traits an optimal theoretical topical acne
monotherapy should possess and examine the current topical
acne treatment landscape within that context.

The Four Pillars of Acne Treatment

The pathophysiology of acne is well established. It is widely
accepted that acne is due to the following abnormalities in
the pilosebaceous unit: (1) epidermal proliferation leading to
follicular plugging (keratinization), (2) overproduction of sebum,
(3) inflammation, and (4) proliferation of bacteria (C. acnes).”
The development of topical acne treatments has focused on
targeting one or more of these components (Table 1).

Antibiotics such as tetracyclines and clindamycin target the
pathogenic bacteria C. acnes while also lending an anti-
inflammatory effect.® Benzoyl peroxide (BPO) is a wide-acting
bactericidal antimicrobial that also exhibits a keratolytic effect
which helps with follicular plugging and keratinization.® BPO
also is recommended in combination therapeutics due to
its reduction in antibiotic resistance. Dapsone is a unique
antimicrobial that also exhibits anti-neutrophil activity that helps
to reduce inflammation as acne exhibits a strong neutrophilic
component.” Clascoterone (cortexolone 17a-propionate) directly
interacts with the androgen receptor and blocks its downstream
signaling thereby attenuating the hormonal contribution to
excess sebum production.” Azelaic acid, a fungus-derived
dicarboxylic acid, exerts pleiotropic effects as an antimicrobial
(without reported C. acnes resistance) and anti-inflammatory.'
Lastly, retinoids (ie, adapalene, tretinoin, tazarotene, trifarotene)
are a class of vitamin A derivatives that have simultaneous
effects of reducing sebum production and pro-differentiating
epidermal cells and increasing epidermal turnover.” Consensus
guidelines for acne treatment recommend topical retinoids as
first-line for any disease severity.

TABLE 1.

Acne Therapies and Resistance. Mechanisms of action of monad and fixed-combination topical acne therapies with respect to the four pillars

N.T. Issa, A. Shahbaz, L. Kircik MD

Fixed-combination topical acne treatments offer significant
advantages over monotherapies by providing a synergistic
approach that targets multiple pathogenic factors of acne
simultaneously. These treatments, which combine two or more
active ingredients into a single formulation, enhance efficacy
by addressing various aspects of acne pathogenesis, such as
reducing bacterial proliferation, decreasing inflammation,
and normalizing keratinization. For example, a combination
of BPO and clindamycin effectively reduces C. acnes and
inflammation, while a retinoid combined with BPO targets both
comedogenesis and bacterial growth. This multifaceted attack
not only improves treatment outcomes but also simplifies
the patient's skincare regimen, leading to better adherence,
satisfaction, and improved quality of life.” Furthermore, fixed-
combination treatments can reduce the likelihood of developing
bacterial resistance compared to antibiotic monotherapy. By
integrating multiple therapeutic actions into one product, fixed-
combination topical treatments represent a superior approach
to managing acne, offering enhanced efficacy, improved patient
compliance, and potentially fewer side effects.

Conceptualizing the Ideal Monotherapy Topical Treatment for
Acne

The recent American Academy of Dermatology (AAD) 2024
guidelines of care for the management of acne recommend
multimodal topical therapy for mild, moderate, and severe
acne vulgaris.?2 The global burden of acne and the increasing
desire of patients for effective and tolerable treatments have
led to innovative developments in topical acne therapeutics.®
Topical acne treatments must therefore not only exhibit efficacy
but also meet other criteria that increase patient compliance.
It can therefore be deduced that the ideal topical treatment as
monotherapy exhibits the following properties:

of acne pathophysiology and antibiotic resistance.

Triad BPO/Antibiotic/Retinoid X
Dyad BPO/Retinoid X
Dyad BPO/Antibiotic X
Monad Azelaic Acid X
Monad Clascoterone -
Monad BPO X
Monad Retinoids X
Monad Antibiotics =
Monad Dapsone -
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Efficacy in reducing acne lesions — this hinges upon
maximizing the treatment’s ability to simultaneously target
the four pillars of acne pathophysiology. Combination
treatments have traditionally shown synergistic effects due
to multiple components being targeted. This is particularly
highlighted by the current dyad monotherapy topicals such
as BPO/clindamycin, BPO/adapalene, and clindamycin/
tretinoin where the dyads were superior to their monad
components in head-to-head clinical studies.'"®

Low irritation and side effect profile — topicals that exhibit
low irritation and side effects such as erythema, burning,
itching, and scaling result in greater adherence to therapy.
This logic has been affirmed in numerous studies and
was noted to be the most common risk factor for non-
adherence.™

Minimal frequency of application - topicals that require
once daily application are generally preferred to those
that require twice daily application.?® In a study by Snyder
et al, forgetfulness was noted to be the second most cited
rationale for treatment non-adherence.” Being too busy was
also reported as a significant reason for non-adherence.™
This can be mitigated by using topical treatments requiring
only once daily application.

Minimal risk of antibiotic resistance — Antibiotics have been
utilized for decades for their benefit against C. acnes, the key
microbial pathogen in acne vulgaris.?' Dermatologists alone
account for over 8 million antibiotic prescriptions annually.?

N.T. Issa, A. Shahbaz, L. Kircik MD

The global utilization of antibiotics over many years has
led to the development of antibiotic-resistant C. acnes.”
Antibiotic resistance is present in over 50% of C. acnes
strains across many countries.?* Resistance patterns also
differ across regions due to various prescribing patterns.?
In the United States, the greatest resistance rates were seen
for erythromycin, clindamycin, and tetracycline.?? Antibiotic
stewardship is therefore of tantamount importance in daily
acne treatment considerations.?

National and international acne treatment consensus
guidelines recommend concomitant use of BPO with
antibiotics or in fixed-dose combination topicals to reduce
and prevent the development of antibiotic resistance.???"-%
BPO is successful against a wide variety of bacteria despite
their resistance patterns due to its ability to oxidize bacterial
cell wall proteins rather than targeting particular bacterial
machinery such as ribosomal RNA.5%'To date, no resistance
patterns to BPO have been reported.?*°

Vehicular Technology Advancements

Advancements in topical vehicular technology have resulted in
acne treatment formulations that are more elegant, tolerable,
and efficacious. Furthermore, previously incompatible active
molecules that required separate applications, such as BPO and
tretinoin, are now able to be co-administered.*® These vehicular
technologies include: (1) microsphere-containing polymers
that contain the active drug in microsphere cores which
degrade upon skin contact to allow for increased transdermal

FIGURE 1. Biplot of global assessment treatment success (%) and mean/median percent reduction in inflammatory lesion counts of fixed-
combination and select topical monad acne vulgaris therapeutics. Endpoint data were obtained from the double-blinded, randomized, vehicle-
controlled phase 3 pivotal trials.37%526!
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penetration, low irritation, and controlled drug release®-=3;
(2) liposomal delivery systems for enhanced transcutaneous
delivery of active drug®; (3) microencapsulation for isolating
particles from the surrounding environment via entrapping
micrometer-sized particles in an inert shell (thus allowing for
the combination of BPO and retinoids)®; (4) polymer mesh
technology utilizing cross-linked aqueous polymers that allow
homogenous distribution of drug microparticles®; and (5)
micronization which allows for the consistent manufacturing
of uniformly small particles of active drug that allows for
enhanced cutaneous and follicular penetration.® The evolution
of topical acne therapeutics have been intimately linked to that
of vehicular technology, which has now allowed for effective
stable combination formulations.

2024 Landscape of Topical Acne Treatments

Astopical acne treatments have evolved, their efficacy rates have
also improved compared to years prior. Of note, it is difficult to
truly compare success rates of topical acne treatments, even
within the context of network meta-analyses, as there has been
variability in definitions of success and Investigator Global
Assessments (IGA). This lack of standardization confounds the
comparison of trial results for acne treatments.*” Nonetheless,
it is still possible to get a general comparative sense of efficacy.

Figure 1 displays the success rates of currently available
fixed-combination therapies and select topical acne monad
treatments from pivotal phase 3 trials for moderate-to-severe
facial acne with respect to improvement in global assessment
and reduction in inflammatory lesions count (ILC). Traditionally,
global assessment success rates for topical acne treatments
have generally been around 30% with only one of two phase
3 trials typically exceeding that. It is only the fixed-dose triple-
combination clindamycin phosphate 1.2% / adapalene 0.15%
/ benzoyl peroxide 3.1% (CAB) gel that surpasses that (~50%
IGA success rate in each phase 3 trial), which has not been
seen in clinical studies of other acne products.*®**With respect
to the percent reduction of ILC, fixed-dose triple-combination
CAB also exhibited the greatest percent reduction (-75.7% and
-80.1%; Figure 1).

Recent network metanalyses have also attempted to provide
comprehensive comparisons across common topical and oral
pharmacological treatments for moderate-to-severe acne.
Despite the endpoints integrated for analysis differing across
the studies — mean percent reduction in total, inflammatory,
and noninflammatory lesions for Huang et al,* and percent
of patients achieving success for global severity score and
absolute change in inflammatory and noninflammatory lesion
counts for Harper et al*’ — the outcomes were similar. The
most efficacious topical acne treatment was the fixed triple-
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combination CAB gel. Additionally, Huang et al found it to be the
second-most effective acne treatment (oral isotretinoin being
the most effective) when considering oral treatments as well
in the metanalysis.®° This is notable as the triple-combination
CAB gel is potentially equivalent to gold standard systemic
medications but avoids potential systemic adverse events while
reducing healthcare costs due to laboratory testing needs.

It is worth noting that once-daily fixed-combination therapies
have proved superior to their respective monads across
numerous trials. Clindamycin phosphate 1% / BPO 5%
combination therapy outperformed clindamycin, BPO and
vehicle monotherapies in patients with facial acne.'®'®
Adapalene 0.1% / BPO 2.5% gel also demonstrated superiority
to adapalene, BPO and vehicle gel monotherapies.*?* Fixed-
combination clindamycin phosphate 1.2% / tretinoin 0.025% gel
exhibited superiority to its component monads as well.”® Lastly,
the efficacy of triple-combination CAB gel was superior to
numerous dyad permutations (BPO/adapalene gel, Clindamycin/
BPO gel, Clindamycin/adapalene gel) over 12 weeks across all
co-primary endpoints (treatment success and absolute change
from baseline in inflammatory and non-inflammatory lesions).*
To date, there have been no comparisons between fixed-
combination dyads and clascoterone.

While combining multiple topical medications results in
synergism, they may also increase skin irritation and reduce
tolerability. This is inherent to not only the vehicle but
also the type of active molecules incorporated. BPO and
retinoids typically cause scaling, burning and itching, and the
combination of the two in dyads has resulted in heightened
adverse effect profiles. On the other hand, clindamycin
incorporated into dyads containing either BPO or a retinoid has
conversely helped with tolerance and adherence likely due to its
anti-inflammatory properties.*® A metanalysis by Stuart et al*
supports this rationale wherein clindamycin combined with
BPO had lower odds of patient discontinuation due to adverse
events than BPO alone or BPO/adapalene combinations. A more
recent network analysis performed by Huang et al assessed the
odds ratios of discontinuation due to adverse events and found
discontinuation rates to be generally low across all treatments
(which included clascoterone, all monad retinoids, clindamycin
and BPO, as well as all fixed-combination products).** However,
the top three topicals with greatest odds ratio of discontinuation
were trifarotene, tazarotene, and the combination of retinoid
with BPO whereas clascoterone had the lowest odds ratio
of discontinuation. Later-generation topical retinoid monads
had greater rates of discontinuation than fixed-combination
therapeutics, possibly due to their unique targeting of different
isoforms of the retinoic acid receptor (RAR). Moreover, the
topical adapalene with BPO combination group exhibited
side effects more commonly than other fixed-combination
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treatments, which is in line with the metanalysis by Stuart et al.*¢
Notably, the fixed-dose triple-combination CAB gel appears to
have a better safety and tolerability profile than BPO/adapalene
with fewer severe cases of burning and stinging in a phase 2
study.** This may be attributed to both the anti-inflammatory
effect of clindamycin and the gel vehicle formulation with
polymeric mesh and microionized actives allowing for a more
uniform distribution. Furthermore, CAB gel was well tolerated
under exaggerated conditions in a phase 1 repeat insult
patch test (RIPT) and cumulative insult patch test (CIPT).#

DISCUSSION

Unmet needs in acne treatment have generally been the need
for topicals with greater efficacy and tolerability across all
skin types with the least frequency of application to maximize
treatment adherence. Furthermore, antibiotic stewardship
in acne treatment has become tantamount given the global
rise in antibiotic-resistant C. acnes.?*?* With respect to topical
therapeutics, fixed-combination therapies or concerted stepwise
use of monad therapies have helped in optimizing efficacy. The
strong recommendation for inclusion of BPO in acne treatment
guidelines from numerous national and international working
groups has also reduced C. acnes antibiotic resistance.?3048

The landscape of topical acne therapeutics has advanced
remarkably over the last decade to help meet the aforementioned
needs. Newer vehicles increase efficacy of monad therapies due
to enhanced transcutaneous drug delivery. Moreover, novel
vehicular technologies such as micronization now allow for
the unprecedented combination of previously incompatible
active drugs such as BPO and retinoids. This is exemplified
by the formulation of the first-in-class fixed triple-combination
CAB gel.

One may argue that it is difficult to properly compare all the
fixed-combination topicals given the lack of rigorous phase 3
head-to-head trials and that there is variability in definitions
of treatment success (ie, EGSS, IGA, and Investigator’s Static
Global Assessment (ISGA)).**® Network metanalysis also falls
somewhat short despite their statistical rigor given the above.
However, comparisons may be made through using the number
needed to treat (NNT).° The NNT is a simple way to indirectly
compare drug efficacy across clinical trials when head-to-head
studies are not available as it is a descriptor that represents the
number of patients needed to be on treatment to achieve one
additional success versus vehicle. The lower the NNT, the better
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the outcome. An NNT of 1 would be considered the best outcome
where every treated person achieves treatment success while
no one on vehicle responds. Feldman et al calculated the for
various fixed-combination topical acne treatments and found
the triple-combination CAB gel to have the lowest NNT (4 and
5) across the two pivotal trials followed by adapalene 0.3%/BPO
2.5% gel (NNT of 5).%'

CONCLUSION

The ideal topical acne therapeutic is efficacious and tolerable
with once-daily application to allow for treatment adherence.
Furthermore, it must reduce the risk of antibiotic resistance.
Advancements in vehicular technologies have allowed for the
development of tolerable fixed-combination products that
elegantly combine previously incompatible active drugs to fit
these criteria. Using differentindirect comparison methodologies
(ie, network metanalysis, NNT), the fixed-combination triple
combination CAB gel appears to be the most efficacious once-
daily topical therapeutic with acceptable tolerability profile and
ability to minimize antibiotic resistance to date.
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