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ABSTRACT

Adapalene 0.1% (ADA) with clindamycin phosphate 1.2% (CLNP; ADA + CLNP) and the fixed-dose combination

containing CLNP and benzoyl peroxide 3% (CLNP/BPO 3%) are strongly recommended for the early treatment of

acne vulgaris in Japan. Here, we compare the early efficacy and safety of CLNP/BPO 3% with Japanese standard

topical use of ADA + CLNP in the treatment of acne vulgaris. In this phase IV, multicenter study, 351 patients were

randomized to receive CLNP/BPO 3% or ADA + CLNP for 12 weeks. The primary end-point was percentage

change from baseline in total lesion (TL) counts at week 2. Secondary end-points included the percentage change

from baseline in TL, inflammatory and non-inflammatory lesion (IL and non-IL) counts, Investigator’s Static Global

Assessment (ISGA), quality of life (QoL [Skindex-16]) and patient preference. Local tolerability scores and adverse

events were also recorded. CLNP/BPO 3% provided a significantly greater percentage reduction from baseline in

TL compared with ADA + CLNP at week 2, and week 4. Compared with ADA + CLNP, CLNP/BPO 3% was superior

at reducing IL (but not non-IL) over weeks 2–12, was more effective at improving patient QoL and ISGA, and

scored higher in patient-preference assessments. Both treatments were well tolerated; adverse drug reactions

occurred more frequently in patients receiving ADA + CLNP (37%) than in those receiving CLNP/BPO 3% (17%).

In conclusion, CLNP/BPO 3% showed greater efficacy for the early treatment of acne vulgaris in Japan, with a

more favorable safety profile compared with ADA + CLNP.
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INTRODUCTION

Acne vulgaris is a common skin condition that affects males

and females of various ages worldwide, with a global preva-

lence of 9.4%.1 Acne vulgaris occurs when excess sebum (an-

drogen-dependent) and keratinocytes combine to form a

microcomedo, which blocks excretion of sebum from the hair

follicle within the pilosebaceous unit.2 Proliferation of Propioni-
bacterium acnes in the microcomedo leads to local inflamma-

tion. These events cause both non-inflammatory open and

closed comedones to become inflammatory papules, pustules

and nodules.2 Acne vulgaris is generally accepted as a chronic

and relapsing inflammatory condition of varying degrees of

severity, which may require long-term treatment.2 Acne thera-

pies can be classified as either intervention treatments, which

target the characteristic inflammatory and non-inflammatory

lesions (IL and non-IL); maintenance treatments to help prevent

disease relapse and adjunctive therapies for disease sequelae,

such as scars and post-inflammatory hyperpigmentation.2

The first edition of the Japanese acne treatment guidelines

was published in 2008 after the introduction of the topical reti-

noid adapalene (ADA) 0.1% in Japan for the treatment of acne

vulgaris.3 As treatment options in 2008 were limited to ADA

and antibacterial drugs, the use of ADA with a topical antibac-

terial drug was recommended as the standard treatment regi-

men (note: benzoyl peroxide [BPO] has not been approved at
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this time). However, the use of ADA with clindamycin phos-

phate (CLNP) 1.2% requires patients apply two separate topi-

cal products, which may result in lower adherence to therapy

compared with a single-application product.

In 2015, topical BPO as monotherapy and a combination

gel containing CLNP and BPO 3% (CLNP/BPO 3%) were

approved in Japan. With the increasing availability of acne

treatment options, particularly BPO-containing products, treat-

ment guidelines were revised in 2016. These guidelines pro-

vided treatment recommendations for the “acute inflammatory

phase” (up to 3 months, in principle) for decreasing acne

lesions (particularly IL) and the “maintenance phase” for pre-

vention of new lesions and emergence of antibiotic-resistant

P. acnes.4

The current standard regimen for first-line treatment of mild

to moderate acne in Japan is the use of topical ADA with a

topical antibacterial drug (excluding BPO) (recommendation

level A in the Japanese acne treatment guidelines).4 CLNP/

BPO 3% fixed-dose combination gel also has recommendation

level A and both are strongly recommended in these guide-

lines.4 As CLNP/BPO 3% has shown to be efficacious at

reducing total lesions (TL), IL and non-IL compared with twice-

daily CLNP monotherapy (evaluated an investigational dosing

regimen as an application over the entire face),5 it may address

the unmet medical need of achieving fast resolution of lesions

due to the slow onset of action of topical acne therapies,

which is often disappointing for patients and may lead to

decreased adherence, in turn diminishing the likelihood of

achieving optimal outcomes. To date, there have been no

studies comparing CLNP/BPO 3% with the standard treatment,

namely the use of ADA with a topical antibacterial drug.

This study aims to evaluate the early efficacy (at week 2)

and the safety (throughout the study) of CLNP/BPO 3% in

comparison with ADA + CLNP for the treatment of acne vul-

garis in Japanese patients.

METHODS

Study design
This study was an interventional phase IV, multicenter (15 cen-

ters in Japan), randomized, investigator-blinded, active-con-

trolled, parallel-group study in Japanese patients with facial

acne vulgaris. Patients who provided written informed consent

were randomized (using validated internal software) in a 1:1

ratio to receive either CLNP/BPO 3% or ADA + CLNP for

12 weeks. Patients were assessed at screening (baseline) and

at weeks 1, 2, 4, 8 and 12 of treatment.

This study (ClinicalTrials.gov identifier NCT02557399, GSK

study no. 201884) was conducted from October 2015 to

February 2016 in accordance with the Ministerial Ordinance on

the Standards for the Conduct of Clinical Trials of Medicinal

Products (MHW notification no. 18, dated 27 March 1997) and

Articles 14-3 and 80-2 of the Pharmaceutical Affairs Law as

well as the guidelines laid out in the International Conference

on Harmonisation of Technical Requirements for Registration

of Pharmaceuticals for Human Use Good Clinical Practice and

the Declaration of Helsinki of 2008.

Patients
Eligible participants were male or female, were 12–45 years old

and had facial acne vulgaris (defined as 17–60 IL [papules and

pustules] and 20–150 non-IL [open/closed comedones] on the

face, including nasal lesions), with an Investigator’s Static Global

Assessment (ISGA) score of 2 or more (mild to severe) at base-

line. Women of child-bearing age and less than 2 years from their

last menstruation had to agree to avoid becoming pregnant.

Key exclusion criteria included nodulocystic lesions at base-

line, a medical history suggestive of an immunocompromised

status and receipt of certain medications within 2 weeks before

baseline (e.g. topical facial antibiotics and systemic antibiotics,

topical anti-acne medications, non-mild facial cleansers or

products containing glycolic or other acids). Patients were also

excluded if they had used topical corticosteroids or had a

facial procedure, used systemic retinoids or received treatment

with estrogens, androgens or anti-androgenic agents (all within

specified periods before baseline). Pregnant or breast-feeding

patients were also excluded.

Treatments
Patients received instructions on topical application of: (i)

CLNP/BPO 3% gel (Duac� Combination Gel; Stiefel Laborato-

ries, a GlaxoSmithKline company); or (ii) ADA (DifferinTM Gel

0.1%; Galderma, Tokyo, Japan) with CLNP (clindamycin phos-

phate gel 1% Sawai; Sawai Pharmaceutical, Osaka, Japan).

CLNP/BPO 3% or ADA gel was applied once daily in the eve-

ning before bedtime, in a quantity sufficient to cover the entire

face. CLNP was only applied to IL in the morning and after

applying ADA in the evening. Study products were applied

according to package insert instructions. Investigators respon-

sible for end-point assessments did not have access to or

administrate the study products and were prohibited from col-

lecting information regarding the investigational products or

compliance records.

End-points and assessments
The primary end-point was percentage change from baseline

in TL at week 2. This time point was chosen to assess the

early efficacy of the treatments, corresponding to the usual first

treatment review visit for patients with acne in Japan. Key sec-

ondary efficacy end-points included the percentage changes in

TL at subsequent visits, change in IL and non-IL counts from

baseline and disease severity. Additional end-points included

safety, local tolerability, treatment compliance and quality of

life (QoL) and patient preference assessments.

All facial IL (erythematous papules, pustules and cystic/

nodular lesions) and non-IL (open and closed comedones; con-

firmed by palpation) were counted by investigators at baseline

and at each visit on weeks 1, 2, 4, 8 and 12 or study end.

Disease severity was assessed at weeks 1, 2, 4, 8 and 12 by

investigators using the ISGA, a 6-point scale to assess the

severity of acne vulgaris, from clear (0) to very severe.5 The ISGA

scale includes one additional value (score 5, very severe) to the

IGA scale recommended in the US Food and Drug Administra-

tion guidelines (refer to footnote in Table 1)6 and its use is con-

sistent with previous studies.5,7 The facial area was used to
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evaluate lesion counts and ISGA scores throughout the study.

Patient QoL was assessed at baseline and at weeks 2, 4, 8 and

12 using the Skindex-16 questionnaire, a dermatological-speci-

fic questionnaire that evaluates a patient’s symptoms, emotions

and functioning over the previous week of treatment that has

been validated for use in Japanese subjects.8,9

Patient preference was assessed at weeks 1, 2, 4, 8 and 12

using a questionnaire that evaluated ease of application, com-

fort, satisfaction in comparison with prior therapies and willing-

ness to continue using the product. Each index was scored on a

5-point scale where 1 indicated “not at all” and 5 “very much”.

Treatment compliance was assessed at weeks 1, 2, 4, 8

and 12. Patients were asked to record their compliance in the

study log at each visit. Compliance was calculated as the per-

centage of treatment applications of CLNP/BPO 3% and ADA

(but not CLNP) logged by each patient against the planned

number of applications as specified per protocol.

Local tolerability was assessed using a local tolerability

assessment scale, from absent (0) to severe (4). At each visit,

patients assessed their itching and burning/stinging symptoms,

and skin dryness, peeling and erythema were assessed by the

investigators.

The safety of both treatments was assessed by recording all

adverse events (AE) that occurred during the study, which were

classified using the current Medical Dictionary for Regulatory

Activities. As moisturizers are often used to help prevent local

adverse skin reactions and improve treatment adherence,

patients were asked to confirm their use of moisturizer

throughout the study. Non-comedogenic, powder-based (liquid

or solid) cosmetics or make-up were allowed, if removed at

least 30 min before each study visit. Cosmetic lotions were not

considered to be moisturizers in subgroup analyses, as the

moisturizing effect of these products is negligible.

Statistical analysis and patient populations
A total of 350 patients were randomized with a 1:1 ratio to

achieve more than 90% power to detect a treatment difference

of 10% in the percentage change from baseline in TL at week

2 (estimated at 45% vs 35% for CLNP/BPO 3% and

ADA + CLNP groups, respectively, with a common standard

deviation of 28%) using a Student’s t-test (two-sided signifi-

cance level of 5%).

All efficacy and safety analyses were performed on the

intent-to-treat (ITT) population, which comprised all randomized

patients who received at least one application of study prod-

uct. Subgroup analyses (age, sex, baseline TL, baseline ISGA,

use of moisturizing agent during study period) were performed

for change from baseline in TL and safety end-points; “use of

moisturizing agent at baseline” subgroup was considered for

safety end-points only. The primary end-point, the percentage

change from baseline in TL counts at week 2, was analyzed

using a mixed model for repeated measures (MMRM). The fit-

ted model included treatment, center, visit and treatment-by-

visit interaction as fixed categorical effects and baseline TL

counts and baseline-by-visit interaction as fixed continuous

effects. An unstructured variance structure was used to model

the within-subject errors. The treatment difference was tested

based on the fitted model at the two-sided significance level of

5%. The least squares means difference and the correspond-

ing 95% confidence interval (CI) were estimated.

Continuous variables in the secondary end-points were also

analyzed using MMRM and an unadjusted analysis (post-hoc)

that was performed to determine the unadjusted mean treat-

ment difference in percentage change in TL count, and abso-

lute change in TL, IL and non-IL counts. The treatment

difference by visit and the corresponding 95% CI were esti-

mated based on the fitted model for each variable using the

MMRM. For the unadjusted analysis, the mean treatment dif-

ference and corresponding 95% CI were calculated using

observed data. For dichotomized variables in secondary end-

points, the treatment difference in proportion at each visit was

tested using the Cochran–Mantel–Haenszel test stratified by

center. The treatment difference in patient preference at each

visit was tested using the Wilcoxon rank sum test. The multi-

plicity for secondary end-points was not adjusted. The local

tolerability score was summarized by treatment group. The sta-

tistical software package SAS� (SAS Institute, Cary, NC, USA;

release 9.3 for UNIX/Linux platform) was used for all analyses

in this study.

Table 1. Patient demographics and disease characteristics at
baseline (ITT)

CLNP/BPO

3% (n = 172)

ADA + CLNP

(n = 177)

Age, mean (SD) 20.3 (5.9) 19.8 (4.9)
<16 years, n (%) 41 (23.8) 36 (20.3)

16–20 years, n (%) 61 (35.5) 68 (38.4)

>20 years, n (%) 70 (40.7) 73 (41.2)

Sex, n (%)
Female 97 (56.4) 110 (62.1)

Male 75 (43.6) 67 (37.9)

Weight (kg), mean (SD) 57.0 (9.6) 54.8 (9.0)

Lesion counts at baseline, mean (SD)
TL 102.7 (35.7) 101.9 (36.6)

IL 32.4 (11.8) 31.8 (12.5)

Non-IL 70.4 (31.0) 70.1 (31.8)

Total lesion count at baseline, n (%)
<71 37 (21.5) 41 (23.2)

71–140 111 (64.5) 107 (60.4)

<140 24 (14.0) 29 (16.4)
ISGA at baseline,† n (%)

2 (mild) 31 (18.0) 43 (24.3)

3 (moderate) 114 (66.3) 113 (63.8)

4 (severe) 27 (15.7) 21 (11.9)

†ISGA is a 6-point scale ranging from 0 (clear) to 5 (very severe), defined
as follows: 0 (clear), clear skin with no IL or non-IL; 1 (almost clear), rare
non-IL with no more than rare papules; 2 (mild), greater than grade 1,
some non-IL with no more than a few IL (papules/pustules only, no
nodular lesions); 3 (moderate), greater than grade 2, up to many non-IL
and may have some IL, but no more than one small nodular lesion; 4
(severe), greater than grade 3, up to many non-IL and IL, but no more
than a few nodular lesions; and 5 (very severe), many non-IL and IL, and
more than a few nodular lesions. May have cystic lesions. ADA, ada-
palene; BPO, benzoyl peroxide; CLNP, clindamycin phosphate; IL,
inflammatory lesion; ISGA, Investigator’s Static Global Assessments;
ITT, intent-to-treat; SD, standard deviation; TL, total lesion.
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RESULTS

Study population and patient disposition
Of the 351 patients enrolled, 174 were randomized to the

CLNP/BPO 3% group and 177 were randomized to the

ADA + CLNP group; 349 patients were included in the ITT pop-

ulation (Fig. 1). Overall, six (3%) and five (3%) patients

withdrew from the CLNP/BPO 3% and ADA + CLNP groups,

respectively, owing to AE. A total of 165 (96%) and 169 (95%)

patients in the CLNP/BPO 3% and ADA + CLNP groups,

respectively, completed this study. Patient demographics and

baseline characteristics were similar between the groups; the

majority of patients were female and approximately 40% were

more than 20 years old (Table 1).

Assessed for eligibility 
(n = 360)

Randomised 1:1
(n = 351)

Excluded:
   Investigator discretion (n = 3)
   Withdrew consent (n = 6)

Allocated to CLMP/BPO 3·0%
(n = 174)

Allocated to ADA+CLMP
(n = 177)

Excluded:
   Withdrew consent (n = 2)

Analysed:
   ITT population (n = 172)
   Safety (ITT) population (n = 172)

Analysed:
   ITT population (n = 177)
   Safety (ITT) population (n = 177)

Prematurely withdrawn:
   Adverse event (n = 6)
   Withdrew consent (n = 1)

Prematurely withdrawn:
   Adverse event (n = 5)
   Protocol deviation (n = 1)
   Patient reached protocol-defined 
   stopping criteria (n = 1)
   Withdrew consent (n = 1)

Completed
(n = 169)

Completed
(n = 165)

Figure 1. Disposition of patients and study population. ADA, adapalene; BPO, benzoyl peroxide; CLNP, clindamycin phosphate;

ITT, intent-to-treat.
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Efficacy

Percentage change in total lesion count at week 2
(primary end-point)
After 2 weeks of treatment, there was evidence of greater effi-

cacy in the CLNP/BPO 3% group compared with the

ADA + CLNP group in reducing TL. Both treatments reduced

TL from baseline, but there was a statistically significant differ-

ence in the adjusted mean percentage changes from baseline

at week 2 in TL between the CLNP/BPO 3% (�42.2%) and

ADA + CLNP (�35.3%) groups, in favor of CLNP/BPO 3%

(treatment difference: �6.83% [95% CI, �11.88 to �1.78];

P = 0.008) (Fig. 2a, Table 2). A post-hoc analysis of unadjusted

mean treatment difference revealed that the difference in per-

centage change in TL between CLNP/BPO 3% and

ADA + CLNP was �6.92 (95% CI, �12.64 to �1.20) at week 2.

Inflammatory, non-inflammatory and calculated TL
(secondary end-points)
Treatment with CLNP/BPO 3% and ADA + CLNP resulted in a

progressive decrease in TL, IL and non-IL across the study

(Fig. 2). For TL, there was a statistically significant difference in

percentage change from baseline between treatment groups at

weeks 2 and 4 in favor of CLNP/BPO 3% treatment (P = 0.008

and 0.01, respectively; Fig. 2a). Absolute lesion count change

from baseline is shown in Table 3. There was a statistically sig-

nificant greater reduction in absolute TL count with CLNP/BPO

3% treatment at week 2 (treatment difference �6.2 [95% CI,

�11.2 to �1.21; P = 0.015]) and week 4 (treatment difference

�4.7 [95% CI, �9.2 to �0.1; P = 0.044]). The analysis using

MMRM also demonstrated a significant treatment–visit interac-

tion, indicating that both percentage reduction and absolute

reduction in TL in the two treatment arms was different over

time (P = 0.016 and 0.015, respectively).

Clindamycin phosphate/BPO 3% also reduced IL (percent-

age change) to a statistically significant greater extent com-

pared with ADA + CLNP treatment at week 2 through week 12

(P < 0.05; Fig. 2b). There was a significant treatment difference

in absolute reduction in IL in favor of CLNP/BPO 3% at weeks

2, 4 and 8 (P = 0.002, 0.002 and 0.012, respectively).

No statistically significant difference was observed between

treatment groups for reduction in non-IL at any time point in
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Figure 2. The adjusted mean percentage reduction from baseline over 12 weeks in (a) total lesion (TL), (b) inflammatory lesion (IL)
and (c) non-IL counts. Error bar represents standard error of the mean. Statistical analysis used a mixed model for repeated mea-

sures (MMRM) with treatment, center, visit and treatment-by-visit interaction as fixed categorical effects and baseline lesion counts

and baseline-by-visit interaction as fixed continuous effects. The adjusted means and P-values for treatment difference at each visit

were calculated based on the fitted MMRM model. ADA, adapalene; BPO, benzoyl peroxide; CLNP, clindamycin phosphate.
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terms of percentage change from baseline or absolute change

from baseline (Fig. 2c, Table 3).

Post-hoc analyses of the unadjusted mean lesion count at

week 2 were performed for TL, IL and non-IL. Mean unad-

justed treatment difference between groups in absolute change

in TL between CLNP/BPO 3% and ADA + CLNP was �6.6

(95% CI, �12.9 to �0.4). For IL, the mean unadjusted treat-

ment difference in absolute change was �8.2 (95% CI, �14.9

to �1.5). For non-IL, mean unadjusted treatment difference in

absolute change was �3.4 (95% CI, �8.5 to 1.7).

There was no clear trend for the differences in percentage

change from baseline to week 12 in TL across subgroups (age,

sex, baseline TL, baseline ISGA, use of moisturizing agent dur-

ing study period) compared with the overall population.

ISGA
The proportion of patients who showed a 2 or more grade

improvement in ISGA score increased at each time point for

both therapies throughout the study (Fig. 3a). The proportion of

patients who achieved a 2 or more grade improvement in ISGA

score from baseline was significantly higher with CLNP/BPO

3% compared with ADA + CLNP at weeks 8 (22% vs 12%,

respectively [P = 0.006]) and 12 (37% vs 27%, respectively

[P = 0.022]). Both treatments increased the proportion of

patients with an ISGA score of 0 (clear) or 1 (almost clear) from

week 1 to week 12 (Fig. 3b). At weeks 4, 8 and 12, CLNP/BPO

3% was associated with a significantly greater improvement in

ISGA scores compared with ADA + CLNP (P = 0.016, 0.034

and 0.018, respectively).

QoL and patient preference
Treatment with CLNP/BPO 3% resulted in improved total Skin-

dex-16 scores (symptom, emotion and functioning scores)

across the study compared with ADA + CLNP (Fig. 4), owing

mainly to patients in the CLNP/BPO 3% group scoring more

favorably than the ADA + CLNP group on their symptoms

(Fig. 4b). The mean change from baseline in Skindex-16 total

scores was statistically significantly greater in the CLNP/BPO

3% group compared with the ADA + CLNP group at weeks 2

(P = 0.017), 4 (P = 0.017) and 8 (P = 0.024), and was numerically

greater at week 12 (P = 0.080). There was no significant differ-

ence between treatment groups for emotion and functioning

scores.

Table 2. Mean % reduction from baseline to week 2 in total
lesion counts (primary end-point) for clindamycin phosphate

1.2% (CLNP)/benzoyl peroxide (BPO) 3% fixed-dose

combination gel versus combination therapy of adapalene
0.1% (ADA) + CLNP (MMRM analysis [ITT population])

CLNP/BPO
3% (n = 172)

ADA + CLNP
(n = 177)

n 169 176

Mean (SD) �46.3 (24.4) �39.3 (29.3)
Adjusted mean (SE) �42.2 (1.9) �35.3 (1.9)

Difference vs ADA +
CLNP (MMRM)

�6.83

Difference vs ADA + CLNP
(unadjusted; post-hoc)

�6.92

95% CI for treatment

difference (MMRM)

�11.88 to �1.78

95% CI for treatment difference
(unadjusted; post-hoc)

�12.64 to �1.20

P-value (MMRM) 0.008

P-value (unadjusted; post-hoc) 0.018

ADA, adapalene; BPO, benzoyl peroxide; CI, confidence interval; CLNP,
clindamycin phosphate; ITT, intent-to-treat; MMRM, mixed model for
repeated measures SD, standard deviation; SE, standard error.

Table 3. Mean change from baseline from week 1 to week 12 in total lesion counts, inflammatory lesion counts, and non-
inflammatory lesion counts after CLNP/BPO 3% or ADA + CLNP treatment (ITT population)

Total lesion count Inflammatory lesion count Non-inflammatory lesion count

CLNP/BPO

3% (n = 172)

ADA + CLNP

(n = 177)

CLNP/BPO

3% (n = 172)

ADA + CLNP

(n = 177)

CLNP/BPO

3% (n = 172)

ADA + CLNP

(n = 177)

Week 1
n 172 176 172 176 172 176

Mean (SD) �28.5 (25.64) �28.0 (23.30) �14.4 (11.12) �12.4 (10.31) �14.1 (20.35) �15.5 (19.73)

Week 2

n 169 176 169 176 169 176
Mean (SD) �45.9 (27.08) �39.3 (31.61) �20.5 (11.20) �17.3 (11.27) �25.4 (22.18) �22.0 (22.86)

Week 4

n 169 174 169 174 169 174

Mean (SD) �60.4 (31.52) �54.7 (33.25) �23.7 (10.85) �20.5 (11.90) �36.8 (26.99) �34.2 (26.91)
Week 8

n 167 172 167 172 167 172

Mean (SD) �70.7 (33.88) �68.8 (34.87) �25.5 (11.11) �23.1 (12.08) �45.2 (28.43) �45.7 (29.19)
Week 12

n 164 169 164 169 164 169

Mean (SD) �80.7 (34.03) �78.1 (36.33) �27.2 (11.02) �25.6 (11.71) �53.5 (28.40) �52.5 (31.46)

ADA, adapalene; BPO, benzoyl peroxide; CLNP, clindamycin phosphate; ITT, intent-to-treat; SD, standard deviation.
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The proportion of patients recording a higher score for the

various categories in the patient preference assessment was

significantly greater in the CLNP/BPO 3% group than the

ADA + CLNP group throughout the study (Fig. 5).

Tolerability and safety
Compliance for both treatments was similar, with a mean (stan-

dard deviation) of 95.04% (7.71%) and 94.11% (9.20%) for

CLNP/BPO 3% and ADA + CLNP, respectively. In both groups,

local tolerability scores for erythema, dryness, peeling, itching

and burning/stinging were generally low at each study visit,

except at week 1 in the ADA + CLNP group when the highest

incidences of intolerability (except itching) were reported (Fig. 6).

Overall incidence of AE in the CLNP/BPO 3% group

(n = 53, 31%) was lower than the ADA + CLNP group

(n = 100, 56%) and most were mild or moderate in severity.

The most frequently reported AE was application-site dryness

across both treatment groups (n = 16, 9% in CLNP/BPO 3%

group; n = 44, 25% in ADA + CLNP group). Only one serious

AE, duodenal ulcers unrelated to the study treatment, occurred

in the CLNP/BPO 3% group.

There was a higher incidence of facial adverse drug reac-

tions (ADR) in the ADA + CLNP group (n = 65, 37%) compared

with the CLNP/BPO 3% group (n = 29, 17%) (Table 4). The

most commonly reported ADR were application-site dryness

(n = 42, 24%), pain (n = 16, 9%) and erythema (n = 11, 6%) in

the ADA + CLNP group compared with application-site dryness

(n = 16, 9%) and pruritus (n = 5, 3%) in the CLNP/BPO 3%

group. The majority of ADR were mild/moderate in severity.

The proportion of ADR leading to permanent study discontinu-

ation/withdrawal was similar in both groups (2%); all were due

to application-site events.

A subgroup analysis showed that there was no significant

difference in the incidence of ADR in patients who did versus

those who did not use moisturizers at baseline in the CLNP/

BPO 3% group (Table 4). However, in the ADA + CLNP group,

the proportion of ADR was greater in the subgroup without

moisturizers compared with the subgroup with moisturizers at

baseline.

DISCUSSION

This study was designed to assess early treatment efficacy

and demonstrated that once-daily application of the CLNP/

BPO 3% gel was more efficacious than topical combination

uses of ADA + CLNP at reducing TL at week 2 and also IL

from week 2 onward (but not non-IL) in Japanese patients with

acne vulgaris. Interestingly, it showed that there was no signifi-

cant difference in TL at week 8 and 12 between the treatment

groups. This may reflect the different onset of action with

respect to IL between BPO (earlier efficacy onset of action)

and ADA (slower efficacy onset of action), consistent with pre-

vious reports.10,11 The primary end-point of this study was to

assess the early efficacy of CLNP/BPO 3% gel versus

ADA + CLNP at week 2. High levels of compliance with

ADA + CLNP resulted in patients continuing treatment to the

end of the 12-week period; a reduction in the treatment

difference between the two groups was observed between

weeks 2 and 12 due to the later onset treatment effect of

ADA + CLNP compared with CLNP/BPO. Also, a key differ-

ence between the study treatments was the presence or

absence of BPO or ADA. CLNP/BPO 3% combination gel con-

tains two active ingredients that have antibacterial effects, and

Burkhart et al. have previously reported synergistic activity of

BPO and tertiary amines such as CLNP.12 Therefore, we

expected that CLNP/BPO 3% would be more effective com-

pared with ADA + CLNP, especially in the treatment of IL dur-

ing the early stage. Patients receiving CLNP/BPO 3%

experienced a significantly greater percentage reduction in

acne lesions and improvement in acne severity within the 12-

week treatment period, compared with ADA + CLNP, with a

difference between therapies being apparent from week 2 of

treatment. The efficacy of CLNP/BPO 3%, particularly in terms

of IL reduction, is consistent with a previous Japanese study

showing a similar percentage reduction of IL from baseline at

week 2 (~60%) in Japanese patients with mild to moderate

acne vulgaris.5 This earlier-efficacy onset of action of CLNP/

BPO 3% may lead to a higher proportion of patients “clear” or

“almost clear” in terms of acne severity in Japanese patients at

weeks 4, 8 and 12, consistent with studies comparing CLNP/

BPO 3% with CLNP or azelaic acid monotherapy.5,13 A statisti-

cally significant greater proportion of patients receiving CLNP/

BPO 3% therapy reported favorable scores in terms of ease of

application, comfort, satisfaction, comparison with prior thera-

pies and willingness to continue using the product compared

with treatment with ADA + CLNP. Skindex-16 assessments

also demonstrated that treatment with CLNP/BPO 3%

improved patient QoL to a greater extent than did

ADA + CLNP. Although there is a conflicting result at week 2

between the decrease in acne lesions and increase in Skindex-

16 symptom scores in the ADA + CLNP group, this may be

explained by the fact that the latter reflects the high score in

some categories of local tolerability and/or the occurrence of

application site-related AE.

In this study, localized application-site reactions such as dry-

ness, peeling and burning/stinging were the most frequently

reported ADR in both groups. Both treatments had comparable

tolerability but CLNP/BPO 3% was associated with fewer total

ADR: 17% compared with 37% for ADA + CLNP. As topical

acne treatments are known to cause drug-related skin reac-

tions,14–18 dermatologists should consider appropriate mea-

sures to improve patient tolerability, such as the co-

administration of non-comedogenic moisturizers. In the

ADA + CLNP group, the proportion of ADR was lower in the

subgroup of participants who used moisturizers at baseline

compared with those who had not. However, a similar differ-

ence in incidence of ADR in the two subgroups was not

observed in the CLNP/BPO 3% group; this lack of difference is

likely due to the presence of emollient (dimethylpolysiloxane)

and humectant (glycerol) excipients in the CLNP/BPO 3% com-

bination gel, which may provide beneficial moisturizing effects

thereby promoting preservation of skin barrier integrity.19,20

Our study showed that adherence was high and similar

between the two groups, suggesting that CLNP/BPO 3% gel
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did not improve compliance compared with the use of

ADA + CLNP over a 12-week period in the clinical trial setting.

Miyachi et al.21 reported that one of the factors associated

with poor adherence was lack of satisfaction with treatment

(odds ratio, 3.59). Therefore, one possible reason why CLNP/

BPO combination gel did not improve compliance in this study,

compared with topical combination use of ADA + CLNP, could

be that there was high compliance (>90%) and high patient

satisfaction in both groups. However, in a real-world setting, it

is likely that a once-daily combination gel would be more con-

venient to apply than two separate treatments, and the earlier

onset of action (as demonstrated by greater efficacy of the

combination gel at week 2), would encourage patients to con-

tinue using the treatment, resulting in improved compliance,

clinical outcomes and QoL.

A limiting factor of this study was the inability to blind partic-

ipants to the study treatments as each therapy was adminis-

trated differently. However, this was not likely to have had a

meaningful impact on the study results as the efficacy assess-

ments were carried out by the investigators in a blinded fash-

ion. Future studies could be designed to evaluate the mid- or

long-term outcomes beyond 12 weeks of treatment. The

impact of non-judicious and long-term use of antibiotics on the

development of antibiotic resistance is of growing interest to

clinicians. Prudent use of antibiotics is of great importance and

we acknowledge that microbiological assessments were not

performed in this study because the 12-week use of CLNP/

BPO combination and CLNP monotherapy has already been

investigated in a previous phase III study.5 On the other hand,

several other studies have assessed the impact of CLNP/BPO

on the skin of patients with acne through microbiological sam-

pling.22–24 In two 16-week studies, CLNP/BPO 5% combination

gel suppressed the emergence of CLNP-resistant P. acnes rel-

ative to CLNP monotherapy22 or CLNP with retinoids.23 Also, it

has been demonstrated that BPO may have the potential to

prevent bacterial resistance in other studies.24–26 CLNP should

be combined with BPO to reduce the potential development of

bacterial resistance. However, it is unclear whether CLNP/BPO

combination therapy leads to the development of bacterial

resistance when used for longer periods of time. We therefore

recommend that CLNP/BPO should be used in line with current

prescribing information, Japanese and international guidelines,

and that dermatologists should avoid treating with CLNP/BPO

for over 12 weeks.

In conclusion, CLNP/BPO 3% gel was shown to be more effi-

cacious at week 2 for treating TL than ADA + CLNP, one of the

current standard topical regimens in the treatment of acne vul-

garis in Japan. CLNP/BPO 3% was well tolerated, and patients

reported better QoL and patient-preference scores compared

with those using ADA + CLNP. These results support the strong

recommendation of CLNP/BPO 3% as a first-line treatment of

patients with acne vulgaris in the current Japanese guidelines.4
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