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Abstract

Background Very few clinical trials have investigated the

effect of topical acne treatment on scarring.

Objectives Our objective was to evaluate the efficacy of

adapalene 0.3%/benzoyl peroxide 2.5% gel (A0.3/BPO2.5)

in atrophic acne scar formation in patients with acne.

Methods In this multicenter, randomized, investigator-

blinded, vehicle-controlled study, subjects with moderate

or severe facial acne (Investigator’s Global Assessment

[IGA] score 3 or 4; C 25 inflammatory lesions; ten or more

atrophic acne scars) applied A0.3/BPO2.5 or vehicle daily

per half face for 24 weeks. Subjects with acne requiring

systemic treatment were excluded. Assessments included

investigator atrophic acne scar count, Scar Global Assess-

ment (SGA), acne lesion count, IGA, skin roughness and

skin texture, subject self-assessment of clinical acne-re-

lated scars and satisfaction questionnaire, tolerability, and

safety.

Results Included subjects (n = 67) had mainly moderate

acne (92.5% IGA 3); mean scores at baseline were

approximately 40 acne lesions and 12 scars per half face.

By week 24, the change from baseline in total scar count

was - 15.5% for A0.3/BPO2.5 versus ? 14.4% for

vehicle (approximately 30% difference), with a mean of

9.5 scars versus 13.3 per half face, respectively

(p\ 0.0001). For SGA at week 24, a total of 32.9% with

A0.3/BPO2.5 versus 16.4% with vehicle (p\ 0.01) were

clear/almost clear. Inflammatory acne lesions decreased by

86.7% for A0.3/BPO2.5 versus 57.9% for vehicle

(p\ 0.0001), and 64.2 versus 19.4% of subjects, respec-

tively, were IGA clear/almost clear (p\ 0.0001) at week

24. Treatment-related AEs were reported by 20.9% for

A0.3/BPO2.5 versus 9% for vehicle side, most commonly

skin irritation (14.9 vs. 6%, respectively).

Conclusions Topical A0.3/BPO2.5 prevented and reduced

atrophic scar formation. Scar count increased with vehicle

(? 14.4%) but decreased with A0.3/BPO2.5 (- 15.5%)

over 24 weeks.

Trial registry ClinicalTrials.gov identifier NCT02735421.
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Key Points

Very few clinical trials have investigated the effect

of topical acne treatment on atrophic acne scars.

Adapalene 0.3%/benzoyl peroxide 2.5% gel (A0.3/

BPO2.5) is effective in the treatment of moderate to

severe acne vulgaris and, by treating acne lesions,

prevents the formation of scars.

A0.3/BPO2.5 prevented the formation of scars and

reduced the number of existing scars after 24 weeks

of treatment.

Further studies are now warranted, especially in

subjects with severe acne, to confirm these promising

results and evaluate the best treatment regimen to

further reduce atrophic acne scars.

1 Introduction

Facial scarring is frequent in patients with acne, especially

if acne is not treated early and effectively [1, 2]. Atrophic

scars, involving loss of tissue, are the most frequently

occurring scars. In a recent study of 1942 subjects with

acne, 43% had acne scarring and, although the prevalence

of acne scars increases with acne severity, even those with

mild acne were at risk of scarring [3]. Almost all scars

(99%) originate from papules and pustules (inflammatory

lesions) and post-inflammatory lesions [4]. As acne scars

generally arise from inflammatory acne lesions that are not

effectively treated [2], effective treatment can prevent the

risk of future scars.

A variety of topical therapies exist for the treatment of

mild to moderate acne vulgaris [5, 6]. Topical retinoids

target multiple aspects of acne pathophysiology (e.g.,

normalizing infundibular hyperkeratinization and reducing

inflammation) and have a unique class action in reducing

the formation of acne precursor lesions (microcomedones)

and limiting the development of new lesions [5, 7]. Ada-

palene is a synthetic retinoid that has anticomedogenic,

keratolytic, anti-inflammatory, and immunoregulatory

effects. Multiple randomized controlled trials [8–11] have

demonstrated the efficacy and safety of adapalene (0.1 and

0.3% gel).

Given the multi-factorial pathogenesis of acne, combi-

nation therapy with agents with complementary mecha-

nisms can simplify therapy [12]. Adapalene 0.1%/benzoyl

peroxide 2.5% fixed-dose combination gel (A0.1/BPO2.5

gel; Epiduo� Gel; Galderma Laboratories, TX, USA)

combines a retinoid with BPO, which exhibits potent and

rapid bactericidal effect on Cutibacterium (formerly Pro-

pionibacterium [13]) acnes [14]. A0.1/BPO2.5 gel is rec-

ommended as first-line therapy in all but the most severe

cases of inflammatory and/or comedonal acne vulgaris

[12]. Adapalene 0.3%/BPO 2.5% gel (A0.3/BPO2.5;

Epiduo� Forte Gel; Galderma Laboratories) was developed

to address greater acne severity levels [15, 16]. Further-

more, the fixed-combination A/BPO gels provide optimal

percutaneous absorption of the active compounds com-

pared with free combinations, and in vitro assays have

indicated the higher concentration of adapalene (0.3%) in

A0.3/BPO2.5 results in the highest absorption [17].

Atrophic scar treatment strategies can be categorized

into two broad groups: prevention and correction. A wide

range of interventions (e.g., laser resurfacing, dermabra-

sion) for the latter are available, but they may not be

suitable or affordable for all patients [18]. Furthermore, a

recent Cochrane review concluded that quality evidence to

support the first-line use of any invasive procedure in the

treatment of acne scars was lacking, and whether any short-

term benefit would translate to long-term effects is unclear

[19].

Despite the well-documented efficacy of topical retinoid

treatments for primary lesions of acne, information on the

efficacy of these treatments in mitigating acne scars is

sparse. An exploratory study demonstrated that adapalene

0.3% gel improved skin texture and the appearance of

atrophic acne scars according to investigator and subject

global assessment over 24 weeks, which may have been

related to enhanced collagen production [20]. Additionally,

in a previous split-face randomized controlled trial over a

24-week period, A0.1/BPO2.5 gel (containing 0.1% ada-

palene) was shown to reduce the risk of atrophic scar

formation in moderate facial acne and improve the overall

appearance of global scarring grade [21].

The objective of this study was to evaluate whether

using a higher concentration of retinoid in A0.3/BPO2.5

would also demonstrate efficacy in atrophic acne scars,

specifically in subjects with moderate and severe acne.

2 Methods

2.1 Study Design

This was a 24-week randomized, investigator-blinded,

vehicle-controlled, intra-individual comparison (right half

face vs. left half face) study (ClinicalTrials.gov identifier

NCT02735421) conducted at five centers in Canada and

one in France. Following a screening visit, study visits
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were planned at baseline and weeks 1, 4, 8, 12, 16, 20, and

24.

At the end of the study, based on satisfactory investi-

gator-assessed efficacy (on scars and acne lesions), subjects

could be treated with once-daily A0.3/BPO2.5 on the

whole face for up to 24 additional weeks with two addi-

tional visits at weeks 36 and 48 (results not shown).

2.2 Subjects

Male or female subjects aged 16–35 years with Fitzpatrick

skin phototype I–IV and a clinical diagnosis of moderate or

severe acne vulgaris on the face were enrolled. Eligible

subjects had an Investigator Global Assessment (IGA)

score of 3 or 4 on both sides; C 25 inflammatory lesions

(papules and pustules) with ten or more on each side (ex-

cluding the nose); up to two acne nodules C 1 cm for

whole face; ten or more atrophic acne scars[ 2 mm (for

whole face excluding the nose); with an approximately

symmetric number of inflammatory and non-inflammatory

lesions, and atrophic acne scars on the whole face. Subjects

with acne conglobata, acne fulminans, secondary acne,

nodulocystic acne, or acne requiring systemic treatment

were excluded. Wash-out periods for topical treatments

were 2 weeks for corticosteroids, antibiotics, benzoyl per-

oxide, azelaic acid, hydroxy acids, and other anti-inflam-

matory drugs and 4 weeks for topical retinoids. The wash-

out periods for systemic treatments were 1 month for

corticosteroids or antibiotics, 3 months for spironolac-

tone/drospirenone or immunomodulators, and 6 months for

oral retinoids or cyproterone acetate/chlormadinone

acetate.

2.3 Study Treatment

Subjects were randomized to apply A0.3/BPO2.5 on half

their face and vehicle gel on the other half in the evening

for 24 weeks. Subjects were instructed to apply two pea-

sized amounts per half face and record the applications on a

tablet to ensure compliance with the protocol. Subjects

were also provided with skin care products to be used on

both sides of the face daily: foam wash (Cetaphil� Der-

maControlTM Oil Control Foam Wash [Galderma Labora-

tories], morning and evening) and moisturizer (Cetaphil�

DermaControlTM Oil Control Moisturizer SPF 30 [Gal-

derma Laboratories], every morning).

2.4 Efficacy Endpoints

The primary efficacy endpoint was atrophic acne scar count

per half face at week 24.

Secondary efficacy endpoints included atrophic acne

scar count per half face at each visit (baseline and weeks 1,

4, 8, 12, 16, 20, and 24). Scar Global Assessment (SGA) by

investigator on a scale from 0 (clear; no visible scars from

acne) to 4 (severe; more than 75% of the half face affected)

was performed at each visit. Acne lesion count (non-in-

flammatory lesions, inflammatory lesions) and IGA of acne

severity from 0 (clear; clear skin with no lesions) to 4

(severe; entire face covered with comedones and numerous

papules and pustules) were performed per half face at each

visit. At baseline and weeks 12 and 24, the investigator

assessed skin roughness on a 5-point scale from 0 (none;

very smooth) to 4 (severe; very rough) and skin texture

change on a 7-point scale from 0 (worse) to 6 (91–100%

complete improvement).

2.5 Patient-Reported Outcomes

Subjects completed a Self-assessment of Clinical Acne-

Related Scars (SCARS) questionnaire (on a scale from 0 to

10) at baseline and weeks 12 and 24 and a subject satis-

faction questionnaire at week 24.

2.6 Safety Endpoints

Adverse events (AEs) were recorded at each study visit.

Local tolerability (signs and symptoms of erythema, scal-

ing, dryness, and/or stinging/burning) was assessed on a

scale from 0 (none) to 3 (severe).

2.7 Sample Size Calculation

Based on results from a previous intra-individual trial

designed as a right–left comparison of A0.1/BPO2.5 gel

versus vehicle, a sample size of 50 evaluable subjects was

necessary to ensure 80% power to detect superiority of

A0.3/BPO2.5 over vehicle. Assuming 20% of subjects

would be excluded from the analysis at week 24, a total of

60 enrolled subjects were required.

2.8 Randomization and Blinding

Prior to the start of the study, a randomization list was

generated by the statistician, and unique kit numbers were

allocated to eligible subjects. The RANUNI routine of the

Statistical Analysis System (SAS Institute Inc., Cary, NC,

USA) was utilized for kit number generation to randomly

assign the active treatment or vehicle to the right or left

side of the subject’s face. The study design was considered

investigator-blind since the topical trial products were

packaged in identical tubes and dispensed by a third party

and neither the product dispenser nor the investigator had

access to the unblinded randomization list.
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2.9 Statistical Methods

For the primary efficacy endpoint, the mean difference

between each half face (randomly allocated to vehicle or

A0.3/BPO2.5) for total atrophic acne scar count at week 24

was analyzed with the Wilcoxon rank signed test to address

the hypothesis of equality on the intent-to-treat population

(ITT; all randomized subjects). Per protocol (PP) analysis

(all ITT subjects who met all major protocol criteria) was

also performed to assess the robustness of the results

obtained. Similarly, secondary efficacy endpoints were

analyzed on these populations. Safety and local tolerance

were recorded on the all patients treated (APT) population.

The Statistical Analysis System version 9.3 was used for all

analyses, and all tests were two-sided with significance at

the 0.05 level.

3 Results

3.1 Demographic and Clinical Characteristics

In total, 54 (80.6%) of the 67 subjects randomized com-

pleted the study between May 2016 and November 2017.

Reasons for premature discontinuation were subject request

(9%), lost to follow-up (4.5%), AE (3%), pregnancy

(1.5%), and other (1.5%). The PP population comprised 51

subjects.

Two-thirds of subjects were female (65.7%), mean age

was 21.5 years, and mean duration of acne was 6.8 years

(Table 1). Most subjects were phototype II (47.8%) or III

(34.3%). Most subjects had mild (62.7%) or moderate

(29.9%) scars, and subjects had an average of 12 scars per

side. The majority had moderate acne (92.5%) and a mean

of 40 acne lesions (18 inflammatory lesions, 22 non-in-

flammatory lesions) per side. Most subjects (79.1%) had a

skin roughness assessment of somewhat smooth or slightly

rough.

3.2 Efficacy

At 24 weeks, a difference of 3.8 scars per half face was

observed for A0.3/BPO2.5 comparedwith vehicle (mean 9.5

[range 0–27] vs. 13.3 [0–36] total scar count, ITT population;

p\ 0.0001) (Fig. 1a). These efficacy results were confirmed

by PP analysis with a difference of 4.3 scars at week 24

(mean total scar count 9.6 [range 0–27] A0.3/BPO2.5 vs.

13.9 [0–36] vehicle; p\ 0.0001). Scar reduction (percent-

age change from baseline in total atrophic scar count) with

A0.3/BPO2.5 was observed over time, with statistical sig-

nificance comparedwith vehicle atweek 1 and all study visits

(Fig. 1b). The percentage change in total atrophic scar count

at 24 weeks was a decrease of 15.5% for A0.3/BPO2.5

compared with an increase of 14.4% for vehicle, i.e., a dif-

ference of approximately 30% (Fig. 1b). A 16.5% difference

in SGA clear/almost clear was observed between the A0.3/

BPO2.5 and vehicle at 24 weeks (32.9 vs. 16.4%; p\ 0.01)

(Fig. 1c).

Reductions in acne lesions were observed in both

groups, with significant superiority for A0.3/BPO2.5 by

week 1 and all subsequent study visits (all p\ 0.005)

(Fig. 2). Between baseline and week 24, the percentage

reduction in acne lesion counts was greater for the A0.3/

BPO2.5 side than for the vehicle side, with differences of

22.4% (- 73.3 vs. - 50.9% vehicle), 28.8% (- 86.7 vs.

- 57.9% vehicle), and 18.1% (- 59.5 vs. - 41.4% vehi-

cle) for total, inflammatory, and non-inflammatory lesions,

respectively (Fig. 2).

Global improvement of acne was observed in both

groups, but significantly more subjects were IGA clear/

almost clear with A0.3/BPO2.5 than with vehicle at all

study visits and as early as week 1 (all p\ 0.0001)

(Fig. 3). After 24 weeks, 45% more subjects were clear/

almost clear with A0.3/BPO2.5 than with vehicle (64.2 vs.

19.4%, respectively).

At the week 24 visit, 46.0% A0.3/BPO2.5 versus 28.6%

vehicle side had no or minimal roughness. Improvement in

skin texture was observed for 81.0% of subjects with A0.3/

BPO2.5 versus 36.6% with vehicle; a marked or better

improvement in skin texture was reported for 31.8 versus

14.3%, respectively.

Representative photographs illustrating two subjects at

baseline, week 12 and week 24 are shown in Fig. 4.

3.3 Patient-Reported Outcomes

According to the subject SCAR questionnaire, the median

severity (0–10 scale) of indents or holes was 4.0 for A0.3/

BPO2.5 and 3.6 for the vehicle side at baseline compared

with 1.6 versus 2.9, respectively, after 24 weeks

(p\ 0.0001). Regarding the number of visible indents or

holes, the percentage reporting at least some (i.e., some/

quite a lot/many) at baseline was 62.5% for A0.3/BPO2.5

versus 66.7% for vehicle compared with 34.5 versus

60.4%, respectively, at week 24 (p\ 0.0001) (Fig. 5a). At

week 24, the percentage reporting that the indent or holes

were moderately visible or very visible was 24.1% for

A0.3/BPO2.5 versus 51.8% for vehicle (p = 0.0013)

(Fig. 5b).

According to the subject satisfaction questionnaire at

week 24, a total of 90.1% indicated they were satisfied to

very satisfied with A0.3/BPO2.5 versus 59.0% for vehicle,

and 59.0 versus 32.8% were very satisfied, respectively

(p\ 0.0001). Similarly, 86.8% of subjects were satisfied to

very satisfied with the time that A0.3/BPO2.5 took to work

versus 50.9% for vehicle (p\ 0.0001).
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3.4 Safety

No serious or severe AEs were reported. Treatment-related

AEs were reported for 25.4% of subjects, with 20.9%

specifically on the A0.3/BPO2.5 side compared with 9.0%

on the vehicle side (Table 2). The most common treatment-

related AEs were skin irritation (14.9% A0.3/BPO2.5 vs.

6.0% vehicle) and pain of skin (3.0% A0.3/BPO2.5 vs.

1.5% vehicle). Two subjects had treatment-related AEs on

the A0.3/BPO2.5 side that led to study discontinuation, one

subject with moderate pain of skin on both sides of the face

and one subject with mild skin irritation.

Concerning local tolerance, slightly more stinging/

burning was observed with A0.3/BPO2.5 than vehicle,

especially during the first week of treatment, with a mean

score of 0.9 A0.3/BPO2.5 versus 0.3 vehicle; the mean

scores had decreased to 0.5 versus 0.2, respectively, by

week 4 (Fig. 6). Similarly, mild scaling, dryness, and

Table 1 Baseline and demographic and clinical characteristics

Characteristics Total N=67 A0.3/BPO2.5 side (N=67) Vehicle side (N=67) A0.3/BPO2.5 minus vehicle (N=67)

Sex

Male 23 (34.3)

Female 44 (65.7)

Age (years) 21.5 ± 4.2

Phototype

I 3 (4.5)

II 32 (47.8)

III 23 (34.3)

IV 9 (13.4)

Acne duration (years)

\ 1 0 (0)

1–5 31 (46.3)

[ 5 36 (53.7)

Mean ± SD 6.8 ± 4.2

Median (minimum, maximum) 5.7 (1, 19)

Total acne scar count 12.0 ± 6.5 12.5 ± 7.5 - 0.5 ± 3.1

Scar Global Assessment

1 Almost clear (%) 4.5 4.5

2 Mild (%) 62.7 62.7

3 Moderate (%) 29.9 29.9

4 Severe (%) 3.0 3.0

Mean ± SD 2.3 ± 0.6 2.3 ± 0.6

Total acne lesion count 39.8 ± 13.7 40.0 ± 13.8 - 0.3 ± 6.0

Inflammatory lesion count 17.8 ± 4.5 18.0 ± 5.1 - 0.2 ± 3.7

Non-inflammatory lesion count 22.0 ± 12.1 22.0 ± 12.7 - 0.0 ± 4.6

Investigator Global Assessment

3 Moderate (%) 92.5 92.5

4 Severe (%) 7.5 7.5

Mean ± SD 3.1 ± 0.3 3.1 ± 0.3

Skin roughness score (%)

0 Very smooth 6.0 6.0

1 Smooth 11.9 11.9

2 Somewhat smooth 38.8 37.3

3 Slightly rough 40.3 41.8

4 Very rough 3.0 3.0

Data are presented as n (%) or mean ± standard deviation unless otherwise indicated

A0.3/BPO2.5 adapalene 0.3%/benzoyl peroxide 2.5% gel, SD standard deviation
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erythema were observed with A0.3/BPO2.5 at week 1, with

mean scores of 1.2, 1.0, and 0.9, respectively, compared

with 0.5, 0.4, and 0.6, respectively, for vehicle.

At week 24, a total of 44.3% of subjects indicated they

were not bothered at all by side effects: A0.3/BPO2.5

versus 77.0% with vehicle (p\ 0.0001).

4 Discussion

In these subjects with mainly moderate acne and an aver-

age of 12 scars per half face at baseline, the decrease in

scar count with A0.3/BPO2.5 was significantly superior to

vehicle at all study visits. By week 24, the mean decrease

was approximately two acne scars per half face for A0.3/

BPO2.5 compared with an increase with vehicle

(a)

(b)

(c)

Fig. 1 Effect on scars

demonstrated by a total atrophic

scar count at week 24, b mean

percentage change from

baseline of total atrophic scar

count by visit (ITT; N = 67),

and c percentage of subjects

with Scar Global Assessment

clear/almost clear by visit (ITT;

N = 67). A0.3/BPO2.5

adapalene 0.3%/benzoyl

peroxide 2.5% gel, ITT intention

to treat, LOCF last observation

carried forward, PP per protocol
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(approximately two acne scars), i.e., there would be a

difference of around eight scars if the whole face were to

be treated. The difference in percentage change from

baseline to week 24 in total atrophic scar count was

approximately 30% (- 15.5% A0.3/BPO2.5 vs. ? 14.4%

vehicle). In a previous study with a lower concentration of

retinoid, scar counts remained stable after 6 months of

treatment with A0.1/BPO2.5 but increased by approxi-

mately 25% with vehicle (mean scar count 11.58 vs. 13.55,

respectively, per half face at 24 weeks; p = 0.036) [21].

With the higher adapalene concentration of 0.3% in this

study with A0.3/BPO2.5, the scar count was reduced over

24 weeks of treatment rather than remaining stable with the

lower concentration of adapalene. Interestingly, the

increase in scar count with vehicle over this 24-week study

(? 14.4%) was lower than the increase with vehicle in that

previous study (? 25%) [21], which may have been due to

providing a skin care regimen (foam wash and moisturizer)

to improve the skin barrier; the vehicle combined with the

skin care regimen may have had an effect on inflammatory

lesions and contributed to an improvement in skin texture

and roughness. A vehicle effect may occur in dermato-

logical studies because there is no strict placebo.

(a)

(b)

(c)

Fig. 2 Effect on lesions

expressed as median percentage

change from baseline in a total,

b inflammatory, and c non-

inflammatory lesion count (each

result is for half a face)

(intention-to-treat population;

N =67). A0.3/BPO2.5 adapalene

0.3%/benzoyl peroxide 2.5%

gel
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Fig. 3 Percentage of subjects

clear/almost clear of acne

lesions on Investigator Global

Assessment (intention-to-treat

population; N =67)

Fig. 4 Representative photographs of two subjects who applied

adapalene 0.3%/benzoyl peroxide 2.5% gel on the right side of their

face and vehicle on the left side. a An 18-year-old subject with Scar

Global Assessment (SGA) scores of mild on both sides at baseline

(scar count: eight scars A0.3/BPO2.5 vs. five vehicle) and, at week 24,

mild SGA on the A0.3/BPO2.5 side (11 scars) and moderate SGA on

the vehicle side (16 scars). b A 16-year-old subject with moderate

SGA on both sides at baseline (scar count: 32 scars on each side) and

moderate SGA on both sides at week 24 (27 scars A0.3/BPO2.5 side

vs. 29 scars vehicle side)
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Global scar improvement, as measured by SGA, was

also superior with A0.3/BPO2.5 compared with vehicle,

with 32.9% A0.3/BPO2.5 versus 16.4% vehicle clear/al-

most clear at week 24. The patient-reported outcome

(PRO) results very closely resembled the SGA (investiga-

tor) results since, at week 24, the percentage of patients

indicating they saw very few indents or holes was 31.0%

on the A0.3/BPO2.5 side versus 15.5% on the vehicle side.

Admittedly, improvement in skin roughness and skin

texture are not validated scales, but the results after 24

weeks of treatment further corroborate the SGA results.

Atrophic acne scars form continuously and can be per-

manent or transient [4]. A hypothesis for the higher

reduction in scars with the higher concentration of retinoid

(A0.3/BPO2.5 vs. A0.1/BPO2.5 in the previous study) may

be an increase in the speed of regression of transient scars

and/or treatment (or improvement) of pre-existing perma-

nent scars, by remodeling of the dermal matrix with a

(a)

(b)

Fig. 5 Subject questionnaire.

When looking at the left/right

hand side of your face in the

mirror right now, a ‘‘How many

indents or holes do you see?’’

(b) ‘‘How visible are the indents

or holes to you?’’ (intention-to-

treat population). A03/BPO2.5

adapalene 0.3%/benzoyl

peroxide 2.5% gel

Table 2 Summary of adverse

events
AEs A0.3/BPO2.5 side Vehicle side Not side specific Total

n Subject n Subject n Subject n Subject

All AEs 20 14 (20.9) 11 6 (9.0) 125 42 (62.7) 156 47 (70.1)

Treatment-related AEs 16 14 (20.9) 6 6 (9.0) 9 5 (7.5) 31 17 (25.4)

AEs leading to discontinuation 2 2 (3.0) 1 1 (1.5) 0 0 3 2 (3.0)

Data are presented as n and N (%)

AE adverse event, A0.3/BPO2.5 adapalene 0.3%/benzoyl peroxide 2.5% gel

Prevention and Reduction of Atrophic Acne Scars with Adapalene 0.3%/Benzoyl Peroxide 2.5% Gel 283



higher concentration of retinoid. Loss of dermal matrix via

degradation of collagen, induced by inflammation, is a

contributing factor in atrophic acne scars [22]. Gene array

expression profiling comparing lesional and non-lesional

skin in patients with acne indicated a prominent role of

inflammation and matrix remodeling, including matrix

metalloproteinases, inflammatory cytokines, and antimi-

crobial peptides in acne lesions [23, 24]. Furthermore,

treatment with topical tretinoin has been shown to stimu-

late the production of procollagen in photodamaged skin

[25, 26]. As both photodamaged skin and atrophic acne

scars are associated with loss of dermal matrix, A0.3/

BPO2.5 may exert a beneficial effect on pre-existing

atrophic scars. A phase II pilot study in 20 subjects with a

history of acne and moderate to severe acne scars receiving

adapalene 0.3% for 24 weeks (once daily for 4 weeks then

twice daily for 20 weeks) provided evidence for the

improvement of atrophic scars with adapalene 0.3% [20].

Immunohistochemical analysis showed increased staining

for procollagen-1 and collagen-3, supporting a remodeling

effect of adapalene 0.3% gel, which was shown to improve

skin texture and the appearance of atrophic acne scars, with

a significant improvement in global scar grades [20].

The effect on occurrence of new scars probably reflected

the high efficacy of A0.3/BPO2.5 compared with vehicle

on the reduction of inflammatory acne lesions, with

improvement as early as week 1 and continuing to week

24. The median percentage reduction in inflammatory

lesion counts by week 12 (73.3% A0.3/BPO2.5 vs. 41.2%

vehicle) was very similar to the mean percentage change at

week 12 (68.7% A0.3/BPO2.5 vs. 39.2% vehicle) observed

in the pivotal phase III study [15]. Similarly, the percentage

IGA clear/almost clear at week 12 (31.4% A0.3/BPO2.5 vs.

11.9% vehicle; p\ 0.0001) was very similar to the results

of the pivotal phase III study (33.7 vs. 11.0% vehicle,

respectively; p\ 0.001) [15]. By continuing up to 24

weeks in our study, the percentage of subjects with clear/

almost clear skin continued to increase and doubled

between week 12 and week 24 on the A0.3/BPO2.5 side

(64.2 vs. 19.4% vehicle side at week 24).

The phase III study was 12 weeks long (as is the case for

most randomized controlled trials with acne medication

designed to be approved by regulatory authorities). How-

ever, in our study, the progressive incremental increase in

efficacy and effect on scars observed with A0.3/BPO2.5

over 24 weeks highlights the importance of a longer

duration of treatment. In fact, 3 months may be sufficient to

observe resolution of the primary acne lesions, but the

remodeling processes occur slowly, and 6 months may be

required to induce significant stimulation of the dermal

fibroblasts and collagen and clinically observe an effect on

scars [20].

Mild irritation of facial skin is expected with topical

retinoids, but most side effects resolve within 2–3 weeks of

continued use of retinoids; moisturizers and pH-balanced,

non-soap cleansers can be used to improve both efficacy

and tolerability [12, 27]. It is also important to educate

patients about irritation, manage expectations, and improve

adherence to treatment [28]. Modulating treatment regi-

mens during the first 4 weeks has been shown to improve

local tolerability without impacting the overall efficacy

outcome of A/BPO after 12 weeks and may improve

treatment adherence during the first weeks of therapy [29].

In our study, subjects reported more treatment-related AEs

on the A0.3/BPO2.5 side than on the vehicle side, and the

rates observed in this 24-week study were higher than in

the 12-week phase III study [15]. However, most of the

AEs were mild in severity, and it is possible that, as the

subjects were carefully comparing both sides of their face

in this split-face study, they may have been more aware of

any AEs. As expected, during the first month (especially

the first week), irritation was reported on the A0.3/BPO2.5

Fig. 6 Local tolerance stinging/

burning score between baseline

(N = 66) and week 24 (N =54)

(all patients treated population).

A03/BPO2.5 adapalene 0.3%/

benzoyl peroxide 2.5% gel
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side. However, at week 24, a total of 44.3% of subjects

with A0.3/BPO2.5 (77.0% with vehicle) indicated they

were not bothered at all by side effects, and only two

subjects discontinued because of related AEs. Finally, most

subjects (90.1%) were overall satisfied to very satisfied

with the A0.3/BPO2.5 treatment versus 59.0% for vehicle,

including 59.0 versus 32.8% very satisfied, respectively.

Limitations of this study are the split-face design and the

inability to completely rule out some systemic contami-

nation of A0.3/BPO2.5 from one side of the face to the

other after 24 weeks of treatment, or from subjects inad-

vertently transferring gel by rubbing their face during the

day. Despite this possibility, differences between the active

and vehicle sides were consistently observed, with inves-

tigator assessments and PROs demonstrating a continuous

reduction in both acne lesions and acne scars over the

24-week study.

Further studies are now warranted, especially in subjects

with severe acne, to confirm these promising results and

evaluate the best treatment regimen to further reduce

atrophic acne scars.

5 Conclusions

Topical A0.3/BPO2.5 is efficacious in reducing acne over

24 weeks, with consequential mitigation of acne scarring,

by preventing and reducing the number of acne scars.
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