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Introduction

lenges in managing acne patients are encountered on a daily basis. The articles in this supple-

ment help to address some of those challenges, namely, choice of appropriate topical formula-
tions, management of acne in patients with skin of color and appropriate use of oral antibiotics in an age
of emerging antibiotic-resistant bacteria.

D espite the fact that acne is among the most common conditions treated by dermatologists, chal-

As dermatologists, we are familiar with the importance of a topical formulation in terms of performance,
patient preference and adherence to therapy. Dr. Leon H. Kircik discusses key formulation ingredients that
impart desirable characteristics to a variety of topical medications, like humectants and solubilizers, such
as those that permit topical dosing of dapsone. A review of the benefits of microsphere technology in dos-
ing of retinoids and benzoyl peroxide is presented. Other unique polymers afford the opportunity to com-
bine previously chemically incompatible agents such as adapalene and benzoyl peroxide in a fixed-dose

i Dr. Kircik di the fixed-dose bination products available for acne that allow once
daily dosing which can improve treatment adherence and therapeutic outcomes.

Acne vulgaris is a leading dermatologic concern in patients with skin of color. In his article, Dr. Andrew F.
Alexis points out differences in clinical pr ion, potential sequelae and contributing cultural factors in
the treatment of patients with Fitzpatrick skin types IV-VI. Avoidance of postinflammatory hyperpigmenta-
tion is the most notable challenge in treating acne in patients with skin of color. Dr. Alexis discusses the
factors involved in choosing appropriate treatment regimens that reduce the likelihood of exacerbating
postir y hyperpign ion as well as strategies for managing this condition. In retinoid naive
patients, Dr. Alexis suggests starting topical retinoids at every-other-night dosing for the first one or two
weeks and then increased to every night as tolerated. He points out that starting topical retinoids at lower
concentrations and if needed, titrating upward over time as tolerated is a useful strategy for patients with
sensitive skin. He addresses potential factors that may aggravate acne, such as the use of pomades or
over-the-counter bleaching creams that contain steroids and offers helpful i onr

alternative hair care product ingredients.

One of the major public health concerns over the past few years has been the emergence of antibiotic
resistance among bacteria, particularly with serious pathogens such as Staph aureus. Topical and oral
antibiotics are widely used in the treatment of acne and resistance of P acnes bacteria to antibiotics is
increasing. Since acne can persist throughout the teenage years and sometimes beyond, one of the major
questions in acne therapy concerns the length of time for which treatment with oral antibiotics is needed.
The article on “Rethinking Traalmant of Acne in the Severe Patient” reviews studies aimed at addressing
the question as to wheth with a topical retinoid can sustain the improvement in
acne seen with a previous 12 week regimen that contained an oral antibiotic. The study with doxycycline
and adapalene and the study of minocycline and tazarotene indicate that improvement can be maintained
with the retinoid in the majority of patients for months after the antibiotic is stopped. Data are avanlable
from the first part of a recent trial using oral doxycycline and the fixed bination of adapal /b
peroxide which demonstrate significant improvement in acne, and we are looking forward to learnmg
how patients do in the maintenance phase of the study. Although patients may differ in their therapeutic
response, these studies provide a rationale for a treatment approach using oral antibiotics plus a topical
retinoid to achieve a remission, then di inuing the antibiotic and maintaining the topical, similar to the
approach advocated in the European guidelines for the treatment of acne.

Diane Thiboutot, MD
The P ylvania State University College of
Hershey, PA
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R ethinking Treatment of Acne
in the Severe Patient

Diane Thiboutot, MD
The Pennsylvania State University College of Medicine, Hershey, PA

INTRODUCTION
ntibiotics are a standard of care in the treatment of
acne. Acne treatment algorithms often recommend
use of topical antibiotics in mild-to-moderate acne
and oral antibiotics in the more moderate-to-severe acne pa-

herence. Patients may be reluctant to stop use of antibiotics
for fear that their acne will flare and this mindset makes it chal-
lenging for physicians to r d alternative regi that
don't involve oral antibiotics. Until recently, little clinical data
was ilable that support the use of combination regimens

tient.! With increasing concerns regarding the d pment of
antibiotic-resistant strains of P acnes and other bacteria, cur-
rent recommendations advocate the inclusion of benzoyl per-
oxide in combination therapies that involve antibiotics in or-
der to the dev of resi b 2 One
question often not addressed, however, is the length of time
that patients should be treated with antibiotics for their acne.
In many cases, acne can persist throughout adolescence and
even into early adulthood or beyond. Some acne patients are
treated consistently for years with antibiotics. Due to concerns

g g the devel 1t of antibiotic-re 1t bacteria and
based on review of studies where oral antibiotics were used in
combination with a topical retinoid for six months, experts in
Europe advocate the use of antibiotics for a three-month period
in most acne patients.

What are some of the reasons that acne is managed with long-
term use of antibiotics? The major reason would be efficacy
as oral such as tetracycline, doxycycline and mino-
cycline are effective in treating acne. The side effect profiles
of oral antibiotics are known and physicians feel comfortable
educating their patients with regard to potential adverse reac-
tions. Oral antibiotics are easy to administer and many patients
prefer their use over topical agents in terms of treatment ad-

FIGURE 1. Acne severity before and after 12 or 15 weeks of treatment
with a retinoid.

that limit the duration of treatment with oral antibiotics.

Efficacy of Topical Therapy in | y Acne
Other reasons for the potential long-term use of oral antibiotics
in acne include the perception that patients with inflammatory
acne cannot be adequately managed with topical therapies.
Many physicians are reluctant to initiate use of topical retinoids
in acne associated with moderate-to-severe inflammation
for fear of exacerbation of the inflammation. There is a body
of both in vitro and in vivo evidence that demonstrates the
anti-inflammatory effects of topical retinoids. In vitro studies
indicate that retinoids inhibit leukocyte migration, activity of
transcription factors that induce cytokine release and inhibition
of the toll-like receptor 2 that mediates the proinflammatory ef-
fects of P. acnes.* Numerous clinical trials of topical retinoids,
benzoyl peroxide, the retinoid/BP combination and topical
d d ate statistically signifi reductions in the
numbers of inflammatory acne lesions in addition to reduction
in noninflammatory lesions.*"" In addition to lesion count data,
photographic analysis of the response of patients with moder-
ate and even more severe acne treated with a topical retinoid
alone supports the ability of these agents to improve inflam-
matory acne’ (Figure 1).

Combination Regimens That Limit Antibiotic Use Are
Effective in Moderate and Severe Acne

Since 2005, there have been three studies examining the ef-
ficacy of ion regi for d or severe acne
that limit the use of oral antibiotics.'*"® In general, these stud-
ies examine the efficacy of an oral antibiotic (doxycycline or
minocycline) combined with a topical retinoid (tazarotene, ada-
palene or the fixed combination of adapalene/BP) or vehicle for
approximately three months and then examine the ability of
the topical retinoid or adapalene/BP combination to maintain
the improvement noted in the first phase of the study.

Leyden et al. studied 189 p withmoderate-t eacne
that received minocycline 100 mg twice daily plus tazarotene
gel 0.1% daily for 12 weeks."? Subjects that attained 75 percent
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improvement in their acne after 12 weeks were then random-
ized to one of three arms: minocycline 100 mg twice daily + ve-
hicle gel; minocycline 100 mg twice daily + tazarotene gel 0.1%
or to tazarotene gel 0.1% + placebo capsules. After the first 12
weeks, 114 patients had greater than 75 percent improvement
in their acne. In the second (maintenance) phase of the study,
more than 80 percent of the patients in each group maintained
50 percent of the improvement achieved in the first phase of
the study and more than 50 percent of subjects maintained 75
percent of the improvement achieved in the first phase. There
were no statistically different results in lesion counts between
the three arms in the maintenance phase of the study, although
there was a trend for greater of the impr

in inflammatory lesions in the arms containing minocycline.

Thiboutot et al. studied 467 patients with severe acne that
were rand d to receive doxycycline 100 mg daily plus ada-
palene 0.1% gel daily or doxycycline 100 mg daily plus vehicle
for 12 weeks.'*"s At week 12, the combination of doxycycline
and adapalene was statistically significantly superior to the
doxycycline alone for all lesion types. Reductions in inflamma-
tory lesion count were on the order of 60 percent in the combi-
nation arm. Subjects that achieved 50 percent improvement in
their acne after 12 weeks in the first phase were then eligible to
enter the 16 week maintenance phase. Two hundred and fifty
three subjects were randomized to receive either adapalene gel
0.1% or vehicle gel once daily for 16 weeks. Successful main-
tenance was defined as the ability to maintain 50 percent of
the improvement in acne noted at the end of the first phase of
the study. Subjects treated with adaplene in the maintenance
phase had higher rates of success compared to those receiv-
ing vehicle (75% success vs. 54% success, P<.001), as well as
significantly lower lesion counts.

More recently, a two-phase study was conducted in patients
with severe acne with the goal of determining the ability of the
fixed combination of adapalene 0.1%/BP 2.5% gel to maintain
the improvement in severe acne following an initial regimen
containing oral doxycycline with or without the topical ada-
palene/BP. The results of the maintenance phase of this study
are pending. Stein Gold et al. reported on the first phase of the
study, in which 459 patients with severe acne were randomized
to receive either doxycycline hyclate 100 mg daily in combi-
nation with either the fixed combination of adapalene 0.1%/BP
2.5% gel or vehicle gel for 12 weeks." Acne severity was evalu-
ated on a 5-point scale and patients with a grade of 4: (“Se-
vere”) were enrolled. Lesion counts and global severity were
assessed at weeks 2, 4, 8 and 12. Statistically significant re-
duction in all lesion counts was noted as early as week 2 in the
group receiving the adapalene/BP with the doxycycline com-
pared to the group receiving vehicle plus doxycycline (Figure
2). Atthe end of 12 weeks, 31.5 percent of patients in the doxy-
cycline + adapalene/BP group were “Clear” or “Almost Clear”

s9
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FIGURE 2. a) y Lesion Reduction. b) Non-i Yy
Lesion Reduction. c) Total Lesion Reduction.
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FIGURE 3. Treatment Success (Clear/Almost Clear).
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compared to 8.4 percent in the doxycycline + vehicle group
(P< 0.001) (Figure 3). Reductions in lesion counts in the com-
blnancn group were 61 percent, 72 percent and 66 percent for

y. infl y and total lesions, respectively,
compared to 40 percent, 48 percent and 43 percent inthe doxy-

FIGURE 4. a) A participant with severe acne vulgaris at baseline.
b) After 12 weeks of adapalene 0.1%-benzoyl peroxide 2. 5% gel with
doxycycline therapy.

this severity. Until recently, there was little data regardmg the
efficacy of regimens oral antibioti

and topical retinoids in moderate-to-severe acne. The studies
discussed in this paper begin to address the question of how
long patients need to be on an oral antibiotic to achieve signifi-
cant improvement and what happens to the course of acne in

cycline + vehicle group for ymatory, i y and
total lesions, respectively. An example ofa Ily treated
patient is seen in Figure 4.

Despite the fact that acne is one of the most skin

these once the icis d with
of a topical retinoid. These studies demonstrate that efficacy
is increased when topical retinoids or adapalene/BP are added

affecting and young adults, manage-
ment of acne can be challenging, particularly with regard to
its chronic nature and sometimes sporadic treatment adher-
ence by patients.®¥” Over the past few decades, there have
been increasing efforts to limit the use of oral antibiotics to
situations in whlch they are needed due to concerns with the

of strains of bacteria.>'® Numer-
ousstudies reportthe emergence of antibiotic-resistant strains
of P. acnes?®? Initially, resistance developed to erythromy-

to a regi containing ycline or doxycycline. In these
studies after 12 weeks, reductions in inflammatory lesions are
onthe order of BG percent 65 percent and 72 percent for tazaro-
tene + y + ycy and adapal

BP + doxycycline, pectively inr

tory lesions were 64 percent, 60 percent and 61 percent for the
oral antibiotic combined with tazarotene, adapalene and ada-
palene/BP, respectively.

Furthermore, these studies indicate that a significant majority
of pati will at least 50 percent of the improvement

cin, which was once widely used in the sy tr of
acne.?® Thls was followed by increasing reports of resistance
to ycycline and then line. Lab Yy
evaluauon of P. acnes resistance is not part of routine clinical

but evid of r exists in the clinical obser-

Y

seen with the combination of oral antibiotic + retinoid for up to
12 or 16 weeks after the antibiotic is discontinued. It will be in-
teresting to learn about the efficacy of the fixed combination of
adapalene/BP in maintaining acne improvement following dis-
of doxycycline once these data become available.

vation that patients respond initially to certain but
efficacy may wane over time. Strategies are needed to limit
the use of oral in acne to where they are
clearly needed. Such strategies will help to preserve the effi-
cacy of in the acne th ic ari ium.

In clinical practice, with a few exceptions (such as severe nod-
ular acne with scarring treated with isotretinoin), it is rare to
treat moderate-to-severe acne with a single agent. Combina-
tion therapy is the standard of care in most cases of acne of

s10

Taken together, the studies discussed in this paper support the
rationale for limiting the duration of oral antibiotic treatment in
patients with moderate or severe acne by demonstrating the
efficacy of topical retinoids in maintenance therapy of acne. It
is important to keep in mind that clinical trial data is presented
as mean or median values and individual patients may differ
in their response in terms of the duration of antibiotic therapy
needed to achieve meaningful improvement, so adjustments
may be needed for individual patients.
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Interms of relating these data to clinical practice, it would make
sense to initiate treatment of with moderate-t e

D. Thiboutot
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Acne in Patients With Skin of Color

Andrew E Alexis MD MPH
Skin of Color Center, St. Luke’s Roosevelt Hospital, Columbia University College of Physicians and Surgeons, New York, NY

cne vulgaris is among the most common diagnoses for
Awhich patients in industrialized nations visit a derma-

tologist. When acne presents in patients with darkly
pigmented skin or “skin of color” (i.e., Fitzpatrick skin types IV~
VI), differences in clinical pr potential lae and
contributing cultural factors are observed. These differences
contribute to nuances in patient education, selection of treat-

ment regimens and therapeutic goals for the acne patient with
skin of color.

Epidemiology of Acne Vulgaris in Skin of Color
Published practice and community-based survey studies have
reported that acne is the most frequent skin condition in nu-
merous populations with skin of color, including blacks (in New
York, NY'; Washington, DC?% and London, UK3), Latinos (in New
York, NY*) and Arab-Americans (in Southeast Michigan®). In
a recent study by Perkins et al. where unilateral facial photo-
graphs of 2,835 females (10 to 70 year of age) from four cities
(Los Angeles, USA; London, UK; Akita, Japan; and Rome, Italy)
were examined, the prevalence of acne was found to be 37 per-
cent, 32 percent, 30 percent, 24 percent and 23 percent in Afri-
can Americans, H Asians, C: and Conti |
Indians, respectively.

Potential Sequelae and Excacerbating Factors
The most notable clinical difference observed in acne vulgaris
among patlems with skin of color is the frequent development
of p ory hypel (PIH). PIH is the most
common sequela of acne in darker skin types and is charac-
terized by small hyperpigmented macules at sites of previous
acne lesions that typically persist for several weeks to several
months.” In many instances, PIH is the presenting complaint
among patients with skin of color and is therefore of equal or
greater concernto the patient than the acne itself.” In extensive
cases PIH can be considerably disfiguring and contribute to the
hol | distress d with acne. Patients often re-
fer to the PIH as “scars” and may have a limited understanding
of the cause or the d prog In the af d
community-based photographic assessment study by Perkins
et al.,® hyperpigmentation was observed in 65 percent, 48 per-
cent and 18 percent of African American, Hispanic and Asian
women with acne, respectively. In a survey of 313 acne patients
(239 Black, 55 Hispanic, 19 Asian and other) by Taylor etal.,’ PIH
was observed in 65 percent of blacks, 52 percent of Hispanics,

s13
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and 47 percent of Asians. The average duration of PIH was re-

ported to be four months or longer.®

Keloids (as well as hypertrophic scars) are another potential
long-term sequela of acne that occurs more frequently in pa-
tients with skin of color.»”®* Although they are far less com-
mon an association with acne than PIH, keloids result in greater
morbidity given their more chronic course and symptomatol-
ogy. The risk of acne-associated keloids is generally limited to
patients with moderate or severe trunkal acne and a genetic
predisposition toward keloid scarring (which may be identified

by a personal or family history of keloids).

A number of culturally related skin and hair care practices can
contribute to acne vulgaris in some populations with skin of
color. Pomade acne, which is characterized by a predominance
of comedones on the upper forehead and temples, is associ-
ated with the use of comedogenic hair care products," which
traditionally have been used by blacks to add manageability
and sheen to the hair. Thicker, more greasy hair care products
that contain petrolatum, lanolin and mineral oil are the com-
has
recently been questioned'). However, this variant of acne has
become considerably less prevalent in the U.S., where the use
of thicker hair pomades has lessened in popularity compared
to several decades ago and has been largely replaced by light-
acne
is observed, the patient should not only be advised to discon-
tinue the offending hair product, but should also be given arec-
ommendation for an effective altemanve In this author s expe-

the

mon culprits ity of p

er, less ic products. H

, when p

rience, hair serums conlalmng or

are useful alternatives to thicker hair products and are unlikely

to exacerbate acne.

creams is

The use of cocoa butter

camouflage the dyschromia and in so doing may use increased
amounts of p i g
plete coverage of the hyperigmented macules.

y corr
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ly ob-
served among African American patients with acne and PIH
due to the widely held belief in their ability to “even the skin
tone” and improve imperfections. This practice, in turn, may
exacerbate acne due to the comedogenicity of cocoa butter.
Similarly, patients with PIH frequently turn to make-ups to

to ensure com-
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Far less common but equally important to note is the presen-
tation of steroid acne due to the use of bleaching creams that
contain potent or superpotent topical corticosteroids. This
may be seen in a specific subset of acne patients with skin of
color—most commonly female patients from parts of Africa,
Asia, or the Middle East—who use various topical bleaching
creams that contain potent corticosteroids on the face and
other anatomic areas in an effort to lighten their complexion.®
Such patients present with characteristic clinical features of
steroid acne (e.g., monomorphic papules and pustules on the
face and/or trunk) along with other hallmarks of prolonged use
of topical steroids and hydoquinone.? In the U.S. these bleach-
ing products are often purchased illegally without a prescrip-
tion in “ethnic” neighborhood beauty supply stores and via the
internet. The patient is typically not aware of the ingredients
of these products and as such, it is up to the physician to have
an index of suspicion when features of steroid acne are identi-
fied. In such instances, the patient should be asked to bring in
all skin products they have used in the past six months so that
the ingredients can be reviewed in the office and the offending
products are discontinued.

Histopathologic Features
A study by Halder et al.,* which examined biopsies from the
face of 30 black female sub;ects with acne vulgaris, identified
1 hologically around lesions that were
not clinically inflamed (i.e., comedones). Papules and pustules
demonstrated marked inflammation with many neutrophils
and mo cells that ded ably beyond the
borders of the individual lesions. It is proposed that this sub-
clinical inflammation may contribute to the propensity toward
inflammatory hyperpi in acne patients with
skln of color. However, subclinical inflammation is likely a fea-
ture of acne vulgaris in general and not specific to skin of color,

A.F Alexis

Ensuring tolerability requires careful selection of topical treat-
ment regimens, taking into consideration the active ingre-
dients, concentration, vehicle and dosing regimen. In addi-
tion, discontinuation of any potentially irritating concomitant
skin care products is paramount.” These may include toners,
scrubs, or astringents that if used together with topical pre-
scription products may contribute varying degrees of irrita-
tion and dryness. In retinoid naive patients, topical retinoids
are best started at every-other-night dosing for the first one
or two weeks and then increased to every night as tolerated.
Starting topical retinoids at lower concentrations and if need-
ed, titrating upward over time as tolerated is a useful strategy
for patients with sensitive skin.® Benzoyl peroxide formulations
applied to the face in the 5% and lower range are generally well
tolerated and preferred over higher concentrations for toler-
ability reasons (although microsphere formulations may al-
low for higher concentrations to be used without a significant
increase in irritation"). To combat treatment associated dry-
ness, stinging, or burning, a non-comedogenic moisturizer can
be applied subsequent to the prescription topical medication.
With respect to vehicle considerations, aqueous gels, lotions,
or creams are preferred over ethanolic gels given their lower
irritation potential.

CONCLUSION

While there are comparative differences and individual varia-
tions in tolerability, all of the topical acne medications currently
available in the U.S. are safe and appropriate options for the
patient with skin of color. In the current author’s opinion, most
topical formulations approved by the Food and Drug Admin-
istration (FDA) in the past five years have included satisfac-
tory numbers of subjects with skin of color based on review
of demographic information in Phase 3 clinical trials (where an
adequate proportion of the study populations belongs to vari-

as studies in other populations have identified ir %
responses in clinically non-inflamed skin using immunohisto-
chemistry and the devel of clinically ir ory le-
sions de novo (arising from normal appearing skin) using serial
digital photography.’®

Nuances to Treatment

The potential for PIH and keloid scarring in skin of color has im-
portant treatment implications for the acne patient. Early and
effi tr to help prevent or minimize
the risk and severity of pigmentary abnormalities and scar-
ring. Given that PIH can occur as a sequela of acne itself, or
asa li of tr tri r must not
only be aggressive gh to reduce infl. ion and other
pathogenic factors, but also well tolerated so that irritation is
avoided.

is par
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ous racial/ethnic groups).’*' In addition, a number of
Phase 4 studies have helped to establish the safety of numer-
ous agents in hite patient 2:28

Retinoids are a particularly important component of the topical
treatment regimen in patients with skin of color. First, topical
retinoids have been shown to reduce acne-associated hyper-
pigmentation.2*#2’ Proposed mechanisms for this effect in-
clude: Inhibition of tyrosinase induction; increased dequama-
tion; inhibition of melanosome transfer from melanocytes to
keratinocytes; and redistribution or dispersion of epidermal
melanin.?62® Second, anti-inflammatory effects of retinoids
have been demonstrated in vitro.2* Theoretically, this may
help to reduce inflammation that may lead to PIH. Third, given
the topical ids’ efficacy as a mair therapy,*¥itis
plausible that fewer acne lesions over time would be associat-
ed with less PIH over time (when retinoid therapy is continued
long-term). The latter two h h warrant
well-designed research study.
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All currently available topical retinoids may be safely used
on darker skin types, but variations in tolerability may be ob-
served based on the specific retinoid, the concentration and
the vehicle. Studies of topical retinoids specifically in acne sub-
jects with skin of color include: Tretinoin 0.1% cream in African
Americans?; tazorotene 0.1% cream in Fitzpatrick skin types
I1I-VI (94% of active treatment arm was African American);
and adapalene 0.1% gel in South African blacks? and Japa-
nese subj 2 Met: ly of ac 0.1% gel* and the
fixed combination adapalene 0.1% gel-benzoyl peroxide 2.5%
gel** have der d con tolerability b dark

kinned subj and white In both of the above meta-
analyses, erythema was less frequent in dark skinned subjects
than in white subjects, however, this may be confounded by the
difficulty in visualizing erythema in very darkly pigmented skin
(i.e., Fitzpatrick skin type VI).

Given the high freq y of d PIH, adjunctive
therapies are recommended to prevent and treat this potential
sequela of acne in skin of color. First, sun protection is advised
to prevent exacerbation of PIH secondary to ultraviolet radia-
tion i A non- d ic moisturizer
containing a broad-spectrum sunscreen with an SPF of 30 or
higher is therefore a useful adjunct to the topical acne regimen
for patients with skin of color. Second, topical bleaching agents,
including hydroquinone, kojic acid or azelaic acid, may be con-
sidered for application to persistent hyperpigmented mac-
ules.™ When hydroquinone 4% cream formulations are used,
patients should be warned about the potential for a temporary
“halo” of hypopigmentation on perilesional skin. With this ad-
verse event in mind, the current author reserves hydroquinone
for larger, p d hyperpi d mac-
ules that do not resolve after several months of topical retinoid
therapy; patients are instructed to apply the hydroquinone with
a cotton tip applicator to help target the lesions with precision
and minimi; ication to sur ding normal skin. Third, su-
perficial ch | peels can be ed to help improve PIH.
While strong evidence to support the use of chemical peels in
the treatment of PIH is lacking,® salicylic acid**’ and glycolic
acid peels?® were found to be useful in small open label stud-
ies and the adjunctive use of superficial chemical peels in the
treatment of acne in skin of color has been advanced by several
authors 782541

The use of laser and light based therapies for acne in skin of
color has not been well studied. However, several small stud-
ies (primarily in East Asian subjects) have demonstrated safety
and efficacy in higher Fitzpatrick skin phototypes.‘**
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Importance of Vehicles in Acne Therapy
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ABSTRAC
! =

| Topical drug therapy is an intuitively sound approach to the 1t of skin d Depositing medication at the site of dis-
ease involvement is potentially efflmem and reduces systemic exposure. Topical drugs are absorbed usually by passive diffusion. In
|
|

clinical practice, the choice of an optimized formulation that will be effective and well tolerated is essential. Data confirm that patient
adherence with therapy leads to better outcomes and lower long-term treatment costs, while poor adherence is directly linked to
poor treatment outcomes and patient dissatisfaction. Local cutaneous irritation, which may be linked to components of the formula-
tion and/or to the active drug itself, is a common cause of non-adherence. Well-designed drugs are important in the management
of acne vulgaris and acne rosacea. Formulators have sought to improve treatment efficacy and tolerabllny by several different tech-

niques, such as delayed release of the active drug, fixed combinations of two different or i porating ingredi into
the formulation vehicle that improve epidermal barrier function and offset the irritating effects of the active drugs.

RODUCTION

opical application is probably the most ly used id ch Is between corneocytes and alter partitioning of the

I method of drug delivery for cutaneous diseases. Intui- drug into the cutaneous structures, thus enhancing penetration
tively, applying a drug at the site of the disease process of the drug. Detergents, emulsifiers and solubilizing agents can

would be expected to be efficient and associated with minimal be used as excipi For deterg and emulsifiers
systemic risk. These observations, though generally true, belie disrupt the barrier. Another example of a powerful penetration
the complexities of topical drug formulation. enhancer used in sprays is ispopropyl myristate, which helps to
reduce the evaporation of moisture from the stratum corneum

Topical drugs are absorbed mostly by passive diffusion. Trans- and helps hydrate the skin to facilitate percutaneous absorp-
appendegeal and epidermal transport are the two major ways tion. It also helps by fluidizing and partially dissolving stratum
of getting molecules across the corneum. Tr pp corneum lipids. Propylene glycol is probably the most com-
degeal delivery may be preferred for di of the piloseba- mon excipient in topical vehicles. It is multif ional and may
ceous unit, such as acne, folliculitis and some fungal diseases, play different roles at different concentrations. It has solvent,
because it can be used to create a reservoir effect."? H i1 ht and antimicrobial characteristics, as well as being a
this route accounts for less than one percent of all cutane- penetration enh At high ions, it pr des-

ous transport. Epidermal pathways include both intr:
and tr llul

qu ion and thus widening of the cellular pathways but also
routes, depending on the active molecule’s disrupts the epidermal barrier, so it ends up being an irritating

characteristics. The transcellular route is the most common agent. On the other hand, at low concentrations, it can act as a

path, where drugs pass through corneocytes by partitioning in humectant and help hydrate the stratum corneum.
and out of the lipid bilayer. On the other hand, drugs can pass

around the corneocytes via the lipid rich extracellular domains The topical dosage form or “delivery system” is an important
in the intercellular pathway. consideration, as it must accommodate the drug being formu-

lated and be suitable for application to the body site requiring
There are several challenges to formulating topical drugs, in- treatment. FDA recognizes eight topical dosage forms: Solu-
cluding the fact that biotransformation of the active molecules tion, Suspension, Lotion, Paste, Gel, Ointment, Cream, or “Oth-
takes place as they pass through the epidermis. This is in addi- er,” which includes aerosols, powders, patches, etc.? Ironically,
tion to the physical changes occurring to the vehicle itself as it the “other” category includes most of the novel formulations,
is applied to the skin. For example, one way of increasing the such as spray, foam and hydrogel. All these new vehicles have
concentration of the active drug on the skin surface is to use become increasingly available in recent years and offer cos-
evaporating volatile components in the vehicle. Vehicles usu- metic acceptability, ease of use and therefore better adherence.

ally include ingredients that disrupt skin barrier, fluidize the lip-
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In clinical practice, the prescriber’s selection of an optimized
formulation that will be effective and well tolerated is essen-
tial.* Data confirm that patient adherence with therapy leads to
better outcomes and lower long-term treatment costs,*® while
poor adherence is directly linked to poor treatment outcomes
and patient isf: Local cu irritation, which
may be linked to components of the formulation and/or to the
active drug itself, is a common cause of non-adherence.®

Vehicles and Acne Treatment

Recognizing that vehicle formulation is a complex and multi-
faceted process with direct clinical consequences, we will now
review the role of the vehicles developed for acne therapies.
Well-designed drugs are important in the management of acne
vulgaris, a 1, orial di prevalent among
adolescents but common in many adults, as well.”® Since acne
is a multifactorial di: it requires combination tr in
order to address different pathophysiologic etiologies. Novel
fixed combination formulations have simplified acne treatment
with once-a-day application and thus increased adherence.
Novel formulations and delivery techniques also help decrease
irritation, which also increases adherence.

Iti

Acne is chronic and has a negative impact on an individual’s
appearance as well as on psychosocial function, and can be

d with p I phy 1.2 As in other skin
conditions with significant impact and possible long-term con-
sequences, initiation of effective therapy as early as possible
within the disease course is advocated to provide better thera-
peutic outcomes.*"?

Common Therapies and Historical Challenges

Topical retinoids and benzoyl peroxide (BPO), which are inher-
ently irritating and historically associated with poor tolerability
and diminished patient adherence,'*'* remain among the most
prescribed treatment options for mild-to-moderate acne vul-
garis.'® Current guideli for acne tr empbhasize the
use of topical retinoids and benzoyl peroxide as maintenance

treatment for acne vulgaris.” In light of increasing concern
about the lop of bacterial r depend on
topical benzoyl p ide (BPO) has i d. P. acnes has not

developed resistance to BPO, a bactericidal agent.” Therefore,
its use in conjunction with topical and/or systemic antibiotics is
advocated to reduce the development of P. acnes resistance.'
BPO is also shown to confer some degree of comedolytic and
anti-inflammatory effects.’® Topical retinoids, on the other
hand, are anti-comedolytic; they regulate keratinization and
target the microcomedone to reduce the formation of new acne
lesions and can significantly interrupt disease progression.'”
Topical clindamycin has been used for more than 30 years in
the management of acne vulgaris. The agent is bacteriostatic
against P. acnes and confers anti-inflammatory effects.?®
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In recognition of the importance of combination treatment with
topical antimicrobials, BPO and retinoids in the management
of acne vulgaris, novel formulations of these agents have been
developed in recent years. The aim of formulators has been
reducing irritation, enh therapeutic and pro-
moting patient adherence. This has been achieved by reducing
the concentration of active drug, providing for delayed release
of the active drug, or incorporating ingredients into the formu-
lation vehicle that repair the impaired epidermal barrier and
offset the irritating effects of drugs.

Topical Retinoid and BPO Microspheres

Topical microspheres—biologically inert polymer particles that
absorb, trap or bind drugs or other chemical compounds—are
associated with improved therapeutic outcomes and minimal
irritation.? The macroporous beads typically measure 10-25
nm in diameter and release active ingredient over time or in
response to certain stimuli, such as change in pH, temperature,
or physical manipulation when rubbed into the skin.?* When
drugs that are not soluble in water are entrapped in micro-
sphere pores, the drug functions as microscopic particles, pro-
ducing a greater surface area and increasing the rate of solubi-
lization.2 However, it is the delayed and controlled release that
mostly contributes to the decrease in irritation.

Aninvestigator-blind, evaluator-blind, split-face trial in subjects
with healthy skin showed no significant difference in tolerabil-
ity (measured by erythema, skin dryness, itching and stinging)
between tretinoin microsphere gel 0.04% and tretinoin 0.025%
cream, despite the fact that the microsphere formulation had
the higher tretinoin concentration.?

Microsphere formulations improve drug stability.?*?* Standard
tretinoin has been shown to degrade significantly upon expo-
sure to UV radiation as well as when combined with benzoyl
peroxide, but microsphere-encapsulated tretinoin did not de-
grade upon exposure to UV and benzoyl peroxide.?* After six
hours of exposure to UV light, 84 percent of tretinoin in mi-
crosphere gel remained versus only 10 percent in standard
tretinoin 0.025% gel. Furthermore, after six hours of exposure
to UV light, a strong oxidizing agent such as benzoyl peroxide
and an antibiotic such as erythromycin, 81 percent of tretinoin
in microsphere gel 0.1% remained, compared to no tretinoin
in the standard 0.025% gel. In a recent study, patients who
cleansed the face with a benzoy| peroxide 5% wash each morn-
ing then applied topical tretinoin microsphere gel 0.04% had
a therapeutic response similar to that seen in individuals who
used the same wash each morning but tretinoin microsphere
gel each evening.?® The once-daily regimen, which was well
tolerated, may be associated with better adherence than the
two-times-a-day regimen.
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It appears that microsphere vehicles confer additional clinical-
ly-appreciable benefits. Use of tretinoin microsphere formu-
lations reduces facial shine, a common concern among acne
patients. In a single-center, double-blind, split-face study, 35
subjects (ages 12 to 24 years) with moderate acne vulgaris and
moderate facial oiliness applied tretinoin microsphere on one
side and standard gel medications on the other for four consec-
utive days. At three hours after the final

L.H. Kircik

pears to have an affinity for the lipid-rich follicle. A relatively
large particle, conventional BPO tends to reside on the surface
of the skin or the follicular opening, where its benefit is limited.
Even micronized BPO, as found in many topical formulations,
is a relatively large particle, ranging in size from five to 100 pm.
These physically manufactured particles are poorly soluble
and may form clusters, producing an uneven distribution in the

rated the reduction in facial “shine” as significantly grsatar on
sides treated with tretinoin gel microsphere 0.1% versus treti-
noin cream 0.05%. Similarly, ir ficantl!

noted signi y
reduced facial shine at three and six hours post-treatment as-
sociated with tretinoin gel microsphere use.?”

The use of microsphere delivery of benzoyl peroxide has been
associated with improved tolerability and good efficacy, even
with lower BPO concentrations.?® Compared to plain BPO, BPO
microspheres provide a low and consistent drug delivery that
may be associated with reduced irritation.??

In aseries of cases recently published, benzoyl peroxide micro-
sphere gel was associated with favorable efficacy and a very
low potential for irritation.®® An investigator-blinded, random-
ized, multicenter, 12-week study involving 48 subjects aged 12
and older with mild-to-moderate facial acne vulgaris compared
BPO microsphere cream 5.5% twice daily to BPO gel 6% twice
daily.® | s observed or marked
improvement of acne in a greater proportion (33 percent) of
subjects treated with BPO microsphere cream 5.5% than in
those subjects (16 percent) treated with BPO gel 6%. Tolerabil-
ity scores were significantly better for BPO microsphere gel (37
percent incidence of tolerability reactions) than for standard
BPO cream (79 percent incidence of tolerability reactions).

Microsphere delivery has also been incorporated into a 5.5%
BPO wash formulation that, when compared to a gentle skin
cleanser, was found by investigators and subjects to have good
tolerability. BPO wash tended to be associated with lower but
not statistically significant ratings for erythema, dryness and
scaling as rated by investigators at day 14 and day 21, com-
pared to the gentle cleanser.3 Basically, 5.5% BPO was as toler-
able as the over-the-counter gentle cleanser.

Like tretinoin microspheres, benzoyl peroxide microspheres
appear to reduce surface sebum accumulation and associat-
ed facial shine. Treatment with benzoyl peroxide microsphere
cream 5.5% following skin cleansing was associated with
greater surface sebum reductions at 30 minutes, two, four and
six hours, compared to skin cleansing alone in split-face trials.*

An alternative approach to optimizing benzoyl peroxide deliv-

ery while minimizing Irritation is through solubilization. BPO
is naturally hydrophobic with poor solubility in water and ap-
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for 1 and possnbly Ieadmg to inconsistent clinical effi-
cacy. Electron micr p lysis of skin fa applica-
tion of standard BPO formulations shows the molecules on the

skin surface.

Chemically solubilized BPO in solution is a small molecule,
measuring 10~ pm. BPO is solubilized through a chemical pro-
cess prior to being incorporated into the final manufactured
product. The formulation is both lipophilic and hydrophilic,
which allows penetration into the follicle and dissolution of se-
baceous secretions.

The unique features of this formulation permit BPO alone to
confer efficacy similar to ion BPO/clindamycin. At
three hours after application, solubilized BPO reduced P. acnes
counts by about 1.5 log units, compared to less than one log
unit for BPO/clindamycin. At eight hours, P. acnes counts were
reduced by about 2.5 log units by solubilized BPO, compared to
about 1.5 log units by BPO/clindamycin. Results from one study
(n=65) showed that solubilized BPO gel resulted in significant-
ly greater r 1s in y lesion counts than
BPO/clindamycin at weeks 1,2, 3, 4 and 12, with comparable re-
ductions in inflammatory lesion counts at all time points.* In all
published studies, treatment was well tolerated with scores for
local irritation (erythema, dryness, etc.) rated less than mild.*

An Old Molecule in a New For

Topical dapsone gel 5% is a recent addition to our armamentar-
ium for treatment of acne vulgaris. Systemic dapsone has been
used for inflammatory conditions of the skin for many years.
However, stabilization of topical d: has been a chal

until recently. The dapsone gel vehicle contains diethylene gly-
col monoethyl esther (DGME), which facilitates permeation of
the active drug into the skin and then enables the undissolved
dapsone to remain in the pilosebacious unit. DGME is a hydro-
scopic liquid wnth excellent solubilizing properties and cutane-
ous bil patibility. It facili of

the active molecule without increasing systemic absorption.?

Topical Antimicrobial Formulations

Fixed combination clindamycin/benzoyl peroxide formulations
are well blished for the of mild-to-moder-
ate inflammatory acne vulgaris. The aqueous gel vehicle of
clindamycin/BPO 5% contains two different and complemen-
tary moisturizers: glycerin 4% and dimethicone 1% intended to
off-set the potential irritation associated with benzoyl perox-
ide.”’ Glycerin is a humectant; these are hydroscopic substanc-
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es that draw water from the epidermis/dermis to the stratum
corneum. However, humectants can increase transepidermal
water loss (TEWL)—a sign of barrier dysfunction seen in most
inflammatory skin conditions—if they are used without an oc-
clusive. Dir is an occlusive that diti the skin
and forms a barrier to prevent transepidermal water loss.*

Compared to non-t the application of the bii

of dimethicone and glycerin is shown to reduce transepidermal
water loss.® In fact, TEWL, as measured by tewameter from a
small forearm biopsy before and after two weeks of daily appli-
cation of a gel containing 10% glycerin, 2.5% dimethicone and

L.H. Kircik
showed that lene/BPO has synergi Contribu-
tion of synergy to efficacy of adapalene/BPO in IGA

was 128.6 percent, 13.2 percent, 41.7 percent and 22.2 percent,
respectively, at weeks 1, 2, 4 and 8.*° Synergy is defined as two
agents in combination having more than cumulative effect; the
efficacy of the combination is greater than the sum of the ef-
ficacy of each agent used alone.

The precise basis for synergy of adapalene/BPO combination
gel is not clear. BPO reduces P. acnes counts and provides a
keratolytic effect to enhance penetration of adapalene, which
downregulatas toll-like receptor 2, used by P. acnes to induce
is also

35% silicone, was reduced by 13 percent compared to
The moisturizing, TEWL-reducing effects of the vehicle may be
particularly important, given that acne itself is associated with
impaired barrier function.”

The excellent tolerability of this clindamycin/BPO iormulatlon

| pr of' ycy ki 4548 AH p 1
shown to alter the expression of CD1d and IL-10.*s Furthermore,
by altering the follicular mi li dapal p ially

enhances penetration of BPO.*445

It seems likely that characteristics of the vehicle contribute to

was demonstrated in a trial in which its use in comb

with tazarotene cream was compared to tazarotene monother-
apy.* Combination tr was more for the first
four weeks compared to tazarotene monotherapy. Emollient
features of the clindamycin/BPO formulation are credited with
contributing to enhanced tolerability.

Fixed Combinations
Second-g i inoid:
ative adapal are now is
and not degraded in the presence of benzoyl peroxide.!! The
molecule has selective affinity for RAR-y and RAR-. Impor-
tantly, adapal gel has d better tolerability than
tretinoin and similar or greater reductions in inflammatory,
non-inflammatory and total lesion counts.*'

hthai

id deriv-

such as the

ilable.*! Adapal

The fixed bil 1 gel for of 0.1% and
benzoyl peroxide 2.5% is relatively new to the market. The ef-
ficacy, safety and tolerability of the fixed combination formula-
tion has been established in multiple lled trials in which
the combination provided more significant reductions in in-
I y, non-infl y and total lesion counts than its
constituents alone or vehicle.*>* The tolerability profile for the
fixed combination gel was similar to that for adapalene alone.*?
Of note, a pooled analysis of trial data for 3,855 patients from
three double-blind, randomized, and controlled studies of simi-
lar design demonstrated synergy for adapalene/BPO gel.** For

ple, at week 1, reduction in total lesion counts relative to
vehicle for adapalene/BPO was 7.4 percent, compared to 1.4
percent for adapalene alone and 2.4 percent for BPO alone. At
week 1, synergy of adapalene/BPO contributed 48.7 percent of
the efficacy in reducing total lesion counts. The contribution
of synergy to total mean percent lesion count reductions was
44.4 percent, 20 percent and 9.5 percent, respectively, at weeks
2, 4 and 8. Investigator's Global Assessment (IGA) ratings also

s20

h d efficacy of 0.1%/benzoyl peroxide 2.5%
gel. Of note, in Tan et al.'s analysis, vehicle treatment alone
provided a median 33 percent reduction in total lesions and
median 38 percent reduction in inflammatory lesions at 12
weeks (their data lysis on synergy d for vehicle
effect).*s The vehicle contains a proprietary gelling agent that
does not to interfere with the pharmacokinetic properties of
adapalene. This copolymer facilitates a homogenous disper-
sion of adapalene and benzoyl peroxide in the water-based gel.
The vehicle also contains humectants glycerol and propylene
glycol. Additional stabilizing include disodium ede-
tate, docusate sodium and poloxamer. It is suspected but not
proven that the formulation’s stability, that is, its non-suscepti-
bility to fluctuations in pH, may protect the active constituents
from degradation and preserve their efficacy.

Anoth

fixed comb for f topical treti-
noin with clindamycin—is intended to provide both the anti-
comedonal effects of the retinoid and the bacteriostatic and
anti-inflammatory effects of the topical antibiotic. A novel,
alcohol-free, aqueous gel formulation of tretinoin 0.025% and
clindamycin phosphate 1.2% has been shown to be effective in
mild-to-moderate acne vulgaris.

While clindamycin and tretinoin provide complementary meth-
ods of action, they are not readily combined into a single for-

lation. One of the ial of the gel vehicle is
Laureth 4 (polyoxyether of lauryl alcohol) aclear, colorless lig-
uid that functions as both a surfactant and an emulsifier to help
solubilize and disperse otherwise non-mixable substances.‘**

In clinical trials, the combination formulation was associated
with excellent tolerability. Observed local treatment-related
adverse reactions (21%) were application site reactions, in-
cluding dryness, irritation, exfoliation, erythema, pruritus and
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dermatitis. Sunburn was also reported. The incidence of skin
reactions peaked at week 2 and gradually decreased through
the treatment period.

Tretinoin 0.025%/clindamycin phosphate 1.2% gel provided a
statistically significantly better improvement in acne than did
its components alone or vehicle. At 12 weeks, 36.3 percent of
combination-treated patients had a 2-grade improvement in
IGA, compared to 26.6 percent, 26.1 percent and 20.2 percent
for clindamycin alone, tretinoin alone and vehicle, respectively.
The mean percent reduction in total lesions was 55 percent
for combination therapy, compared to 49 percent, 50.5 per-
cent and 39.1 percent for clindamycin alone, tretinoin alone
and vehicle, respectively. Reduction in inflammatory lesions
was statistically significant for combination gel (60.4%) versus
tretinoin gel (54.5%) and vehicle gel (43.3%), but not compared
to clindamycin gel (56.5%). Red in non-infl Yy
lesions was statistically significant for combination gel (51%)
versus clindamycin gel (42.9%) and vehicle gel (36%), but not
compared to tretinoin gel (47.3%).

Q

pecial C ations for Acne R

Another example of the importance of vehicle is the newest
topical for of metronidazole, a standard therapy for
rosacea.*® Metronidazole 1% topical gel is a potent once-daily
formulation for treatment of rosacea. Well-controlled studies
have shown that it is effective in the treatment of moderate-
to-severe rosacea and well tolerated by all patient types.*® The
gel formulation was found not to be irritating under occlusive
application with a low potential for causing sensitization reac-
tions, and there was no evidence of phototoxic or photoallergic
reactions.*®

The formulation’s tolerability may be due to the elegant gel ve-
hicle, which consists primarily of purified water (92%). The nov-
el, stable, aqueous gel vehicle is capable of solubilizing greater

rations of metronidazole with a novel combination of
hydrosolubilizing agents (HSA-3™).5!

The primary components of HAS-3 are niacinamide, which has
been shown to improve the appearance of facial skin texture by
enhancing skin barrier fi dex (beta cyclod
a humectant moisturizer?; and propylene glycol, a solvent and
humectant.®

2. b in)
5 in),

As a cor agent, betadex ir the aqueous solu-
bility of highly water-insoluble and lipophilic drugs, such as
metronidazole, and increases their bioavailability and stabil-
ity. Betadex creates a core that enables the solubilization of
metronidazole gel 1%. The metronidazole 1% gel formulation,
therefore, has an exterior hydrophillic surface that generates
lubility and moisturization, and an interior

hydrophobic cavity than | the metronidazole mole-
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cules and increases drug solubility. Propylene glycol increases
drug partitioning into the tissue and provides a lubricating ef-
fect.

CONCLUSION

Optimized vehicle formulations contribute to enhanced thera-
peutic efficacy and improved tolerability, which translates to
more rapid clearance of disease and increased rates of patient
satisfaction. Selection of the right drug in the proper vehicle to
meet the patient’s needs is especially important in common
cutaneous diseases like acne vulgaris and acne rosacea. De-
spite decades of use and proven efficacy of topical antimicro-

bials and retinoids, their use by historically has been
marred by local ct irritation, inco dosing and
b sently poor p

Novel formulations often require less-frequent application
(once-a-day versus twice-a-day) and enable co-application of
drugs previously id ible. By red irrita-
tion and i ing patient cor these new formula-
tions can be expected to improve patient adherence, which will
lead to better therapeutic outcomes.
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