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Background: Clindamycin phosphate 1.2%/adapalene 0.15%/benzoyl peroxide 3.1% gel (CAB) is the only fixed-dose triple-combination 
treatment approved for acne. This post hoc analysis assessed the impact of sex on efficacy and safety/tolerability of CAB.
Methods: In two multicenter, double-blind, phase 3 studies (NCT04214639 and NCT04214652), participants aged ≥9 years with 
moderate-to-severe acne were randomized (2:1) to 12 weeks of once-daily treatment with CAB or vehicle gel. Pooled data were 
analyzed by sex. Assessments included treatment success (≥2-grade reduction from baseline in Evaluator’s Global Severity Score 
and a score of 0 [clear] or 1 [almost clear]), inflammatory/noninflammatory lesion counts, Acne-Specific Quality of Life (Acne-QoL) 
questionnaire, treatment-emergent adverse events (TEAEs), and cutaneous safety/tolerability.
Results: At week 12, treatment success rates were significantly greater with CAB versus vehicle irrespective of sex (females: 53.7% 
vs 23.0%; males: 43.1% vs 24.6%; P<0.05, both). CAB-treated female and male participants both experienced greater reductions 
from baseline versus vehicle in inflammatory (females: 77.7% vs 57.9%; males: 77.5% vs 57.1%; P<0.001, both) and noninflammatory 
lesions (females: 72.5% vs 45.6%; males: 72.3% vs 49.6%; P<0.001, both). Acne-QoL improvements from baseline to week 12 
were significantly greater with CAB than vehicle. No significant differences in any efficacy measures between CAB-treated males and 
females were observed. Most TEAEs were of mild-to-moderate severity; no sex-based trends for safety/tolerability were observed. 
Conclusions: CAB demonstrated comparable efficacy, quality-of-life improvements, and safety in female and male participants with 
moderate-to-severe acne. As the first fixed-dose, triple-combination topical formulation, CAB represents an important new treatment 
for acne.
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 ABSTRACT

 INTRODUCTION

Acne is a chronic dermatologic condition affecting up 
to 50 million people in the United States annually.1 
Although acne afflicts both males and females, skin 

physiology and acne presentation vary by sex. Males experience 
higher sebum production, less transepidermal water loss, and 
lower skin pH compared with females.2 Females are more likely 

to experience drier and more sensitive skin with age.3 While 
adolescent acne is more prevalent in males, females are more 
likely to experience persistent adult acne4-6 and acne flare-ups 
associated with monthly hormonal fluctuations.7 Together, 
these sex differences may necessitate distinct acne treatment 
regimens.
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(closed/open comedones), and ≤2 facial nodules. Participants 
were randomized (2:1) to CAB or vehicle gel, applied once daily 
for 12 weeks. CeraVe® hydrating cleanser and moisturizing lotion 
(L’Oreal) were provided as needed for optimal moisturization 
and cleaning of the skin; use of an investigator-approved  
sunscreen was recommended for skin protection. Study pro-
tocols were approved by institutional review boards or ethics 
committees at all investigation sites, and studies were conducted 
in accordance with principles of Good Clinical Practice and the 
Declaration of Helsinki. All participants or their legal guardians 
provided written informed consent.

Efficacy and Safety Assessments
Efficacy evaluations included inflammatory and noninflammatory 
lesion counts and treatment success, defined as the percentage 
of participants achieving ≥2-grade reduction from baseline in 
EGSS and a score of 0 (clear) or 1 (almost clear). Assessments 
were performed at baseline and weeks 2, 4, 8, and 12. At baseline 
and week 12, participants completed the Acne-Specific Quality 
of Life (Acne-QoL) questionnaire, which covers 4 domains: self-
perception, role-emotional, role-social, and acne symptoms.15 
Questions within each domain were scored from 0 (extremely) 
to 6 (not at all); increases from baseline in domain scores 
indicated improved quality of life. Investigator assessments 
of cutaneous safety (scaling, erythema, hypopigmentation, 
hyperpigmentation) and participant assessments of tolerability 
(itching, burning, stinging) were scored using a 4-point scale 
(0=none, 1=mild, 2=moderate, 3=severe). Treatment compliance 
(assessed via product weight measurements and participant 
responses/diaries) was defined as participants missing  
≤5 consecutive days of dosing and applying 80% to 120% of 
expected applications. Adverse events (AEs) were monitored 
throughout the study.

Statistical Analysis 
Post hoc analysis assessed participants grouped by sex (male 
or female). The intent-to-treat (ITT) population included all 
randomized participants who were provided the study drug, and 
the safety population included all randomized participants who 
used the study drug at least once. 

Acne pathophysiology is multifactorial and includes follicular 
proliferation of Cutibacterium acnes, increased inflammation 
and sebum production, and abnormal keratinization.8 
Acne treatments can target multiple pathophysiological 
mechanisms, and single products containing multiple active 
drugs can enhance efficacy and improve adherence to the 
treatment regimen.9,10 Several dual-combination topical 
products containing benzoyl peroxide (BPO) and an antibiotic 
or a retinoid are approved for acne treatment,11 and fixed-dose 
combinations are recommended for the majority of patients with 
acne.8 Clindamycin phosphate 1.2%/adapalene 0.15%/benzoyl 
peroxide (BPO) 3.1% (CAB; Cabtreo®; Ortho Dermatologics) 
gel is the only triple-combination, fixed-dose topical product 
approved by the US Food and Drug Administration for acne 
treatment and is indicated for use in patients aged 12 years and 
older.12 CAB gel targets 3 of 4 acne pathological mechanisms: 
adapalene modulates cellular keratinization, differentiation, 
and proliferation; BPO has antimicrobial, mild comedolytic, 
and keratolytic activity; and clindamycin has antibiotic and anti-
inflammatory activity.8,12 

A 3-pronged combination approach is more effective than 
dual combinations of its active ingredients, as supported by 
analyses comparing dual- and triple-combination topicals,10,11 
and a phase 2 study of CAB versus its dyad components.13 Two 
identical randomized, phase 3, double-blind, vehicle-controlled 
trials confirmed the efficacy, safety, and tolerability of CAB.14 

For this post hoc analysis, data from the phase 3 studies were 
pooled to evaluate efficacy and safety of CAB in participants 
grouped by sex (male/female).

 MATERIALS AND METHODS
Study Design and Participants 
Data were pooled from two identical multicenter, randomized, 
double-blind, vehicle-controlled, parallel-group, phase 3 studies 
(NCT04214639 and NCT04214652), the details of which have 
been published previously.14 Eligible participants were aged  
≥9 years with moderate-to-severe acne (Evaluator’s Global Sever-
ity Score [EGSS] of 3 or 4; Table 1), 30-100 inflammatory lesions 
(papules/pustules/nodules), 35-150 noninflammatory lesions 

TABLE 1.

Evaluator’s Global Severity Score

Score Grade Description

0 Clear Normal, clear skin with no evidence of acne vulgaris

1 Almost Clear
Rare noninflammatory lesions present, with rare noninflamed papules 

 (papules must be resolving and may be hyperpigmented, though not pink-red)

2 Mild
Some noninflammatory lesions are present, with few inflammatory lesions 

(papules/pustules only; no nodulocystic lesions)

3 Moderate
Noninflammatory lesions predominate, with multiple inflammatory lesions evident:  

several to many comedones and papules/pustules, and there may be 1 nodulocystic lesion

4 Severe
Inflammatory lesions are more apparent, many comedones and papules/pustules, 

there may be up to 2 nodulocystic lesions
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ANCOVAs with factor of sex and covariate of baseline lesion 
counts were used. Treatment success was analyzed using a 
logistic regression test (using Firth’s Penalized Likelihood) with 
factors of treatment group or sex. For Acne-QoL questionnaire 
responses, domain scores were transformed from 0-6 to 1-7 
prior to ANCOVA with factor of treatment group and covariate 
of baseline domain score. For differences between CAB-treated 

Percent change in inflammatory and noninflammatory lesions 
at weeks without significant skewness were based on non-rank-
transformed data; when significant skewness was observed, a 
nonparametric method was used to rank transform data prior to 
the analysis of covariance (ANCOVA), with a factor of treatment 
group and covariate of the respective baseline lesion counts. 
For differences between CAB-treated females and males, ranked 

TABLE 2.

Participant Demographics, Baseline Characteristics, and Compliance (ITT Population, Pooled)

Females
(n=212)

Males
(n=151)

CAB Gel
(n=144)

Vehicle 
Gel

(n=68)

CAB Gel
(n=98)

Vehicle 
Gel

(n=53)

Age, mean (SD), y 22.0 (7.9) 22.2 (7.7) 17.4 (5.3) 18.5 (5.1)

Age, median (range), y 21.0 (10–48) 21.5 (11–44) 16.0 (12–44) 17.0 (13–39)

Ethnicity, Hispanic/Latino, n (%) 38 (26.4) 11 (16.2) 19 (19.4) 12 (22.6)

Race, n (%)

 White 97 (67.4) 54 (79.4) 72 (73.5) 44 (83.0)

 Black/African American 28 (19.4) 10 (14.7) 12 (12.2) 4 (7.5)

 Asian 11 (7.6) 2 (2.9) 10 (10.2) 3 (5.7)

 Othera 8 (5.5) 2 (2.9) 4 (4.1) 2 (3.8)

Inflammatory lesion count, mean (SD) 35.8 (6.7) 36.2 (8.5) 38.3 (8.8) 38.9 (10.0)

Noninflammatory lesion count, mean (SD) 49.7 (17.0) 48.2 (15.7) 48.3 (17.0) 46.8 (15.2)

Evaluator’s Global Severity Score, n (%)

 3 – moderate 134 (93.1) 65 (95.6) 82 (83.7) 50 (94.3)

 4 – severe 10 (6.9) 3 (4.4) 16 (16.3) 3 (5.7)

Compliance, % 88.1 93.8 94.7 98.1

aIncludes American Indian or Alaska Native, Native Hawaiian or Other Pacific Islander, and Not Reported/Multiple. 
CAB, clindamycin phosphate 1.2%/ adapalene 0.15%/ benzoyl peroxide 3.1%; ITT, intent to treat; SD, standard deviation.

FIGURE 1. Treatment successa at week 12 (ITT population, pooled). 

Treatment success at week 12 was significantly higher with CAB vs vehicle gel, regardless of sex.
*P<0.05; ***P<0.001 vs vehicle.
aPercentage of participants achieving ≥2-grade reduction from baseline in Evaluator’s Global Severity Score and a score of 0 (clear) or 1 (almost clear).
CAB, clindamycin phosphate 1.2%/adapalene 0.15%/benzoyl peroxide 3.1%; ITT, intent to treat.
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females and males, ANCOVAs with factor of sex and covariate of 
baseline domain score were used. For all efficacy assessments 
except Acne-QoL, multiple imputation was used to impute 
missing values using the Markov Chain Monte Carlo method. 
All statistical analyses were performed using SAS® version 9.4 
or later. Statistical significance was based on 2-tailed tests of the 
null hypothesis resulting in P≤0.05. 

Treatment compliance and cutaneous safety/tolerability 
assessments were summarized using descriptive statistics. 
AEs were recorded and classified using Medical Dictionary for 
Regulatory Activities terminology. Imputations were not made 
for missing safety data. 

 RESULTS
Participant Demographics and Baseline Characteristics
A total of 363 participants were randomized in the two phase 
3 studies,14 comprising 212 females and 151 males in the ITT 
and safety populations (Table 2). Female participants were  
4.3 years older than males on average. More female than male 
participants self-reported being Black or African American 
(17.9% vs 10.6%). While most participants had moderate acne 
at baseline, a lower percentage of females had severe acne 

compared with males (6.1% vs 12.6%). Treatment compliance 
with CAB was high for both male and female participants (95.9% 
and 89.9%, respectively).

Efficacy
The percentage of participants with treatment success at week 
12 was significantly higher with CAB compared with vehicle gel 
in both females (53.7% vs 23.0%; P<0.001) and males (43.1% vs 
24.6%; P<0.05; Figure 1). No difference in treatment success at 
week 12 was observed between CAB-treated males and females 
(P=0.129). Images of CAB-treated participants are shown in 
Figure 2. 

Inflammatory and noninflammatory lesions decreased over 
time among participants of both sexes. At week 12, least-squares 
mean percent reduction from baseline in inflammatory lesions 
was significantly greater with CAB versus vehicle gel in both 
females (77.7% vs 57.9%; P<0.001; Figure 3A) and males (77.5% vs  
57.1%; P<0.001; Figure 3B). For both sexes, inflammatory lesion 
reductions were also greater for CAB than vehicle at weeks 
2, 4, and 8 (P<0.05, all). No statistically significant difference 
between CAB-treated males and females was observed at any 
time (P=0.125-0.801).

FIGURE 2. Acne improvements with CAB gel. 

Participant photos showing acne improvement with CAB gel; individual results may vary. 
CAB, clindamycin phosphate 1.2%/adapalene 0.15%/benzoyl peroxide 3.1%; EGSS, Evaluator’s Global Severity Score; IL, inflammatory lesions; NIL, noninflammatory lesions.
Photographic Images © 2023. Courtesy of Ortho Dermatologics Study Investigators.
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Noninflammatory lesion reductions at week 12 were 
significantly greater with CAB than vehicle in females (72.5% 
vs 45.6%; P<0.001; Figure 4A) and males (72.3% vs 49.6%; 
P<0.001; Figure 4B). Noninflammatory lesion reductions were 
also significantly greater for CAB than vehicle at weeks 4 and 
8 in females (P<0.001, each) and as early as week 2 in males 
(P<0.05). No difference between CAB-treated males and females 
was observed at any time point (P=0.295-0.902). 

Quality of Life
At week 12, least-squares mean increases (improvements) from 
baseline in all 4 Acne-QoL domain scores were significantly 
greater with CAB versus vehicle in both female (range, CAB: 6.5-
11.2; vehicle: 4.0-6.7; P≤0.001, all) and male participants (range, 
CAB: 3.5-6.2; vehicle: 1.9-3.6; P<0.01, all; Figure 5A-D). Increases 
in Acne-QoL domain scores were not different between CAB-
treated males and females (P=0.44-0.81). 

Safety and Tolerability
Adverse events and cutaneous safety/tolerability for the overall 
pooled study population have been previously reported.14

Treatment-emergent adverse event (TEAE) rates, severity, and 
relationship to study drug were similar for females and males 
(Table 3). TEAE rates for CAB-treated females and males (27.1% 
and 27.6%, respectively) were greater than for vehicle-treated 
participants (8.8% and 7.5%).  The majority of  TEAEs were of mild-
to-moderate severity. The most common TEAEs (occurring in 
≥2% of participants in any treatment group) were pain, dryness, 
irritation, and exfoliation at the application site; erythema; and 
xerosis. Pain and dryness at the application site and erythema 
were reported by a greater percentage of CAB-treated males 
than females, whereas irritation and exfoliation at the application 
site and xerosis were reported by a greater percentage of CAB-
treated females than males. Rates of discontinuation due to AEs 
were low among CAB-treated females (2.8%) and males (3.1%). 

FIGURE 3. Inflammatory lesion reductions (ITT population, pooled).

Inflammatory lesion reductions were greater with CAB vs vehicle gel, regardless of sex.
*P<0.05; **P<0.01; ***P<0.001 vs vehicle.
BL, baseline; CAB, clindamycin phosphate 1.2%/adapalene 0.15%/benzoyl peroxide 3.1%; ITT, intent to treat; LS, least squares.

FIGURE 4. Noninflammatory lesion reductions (ITT population, pooled). 

Noninflammatory lesion reductions were greater with CAB vs vehicle gel, regardless of sex.
*P<0.05; ***P<0.001 vs vehicle.
BL, baseline; CAB, clindamycin phosphate 1.2%/adapalene 0.15%/benzoyl peroxide 3.1%; ITT, intent to treat; LS, least squares.
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FIGURE 5. Increases in Acne-QoL scores from baseline to week 12 (ITT population, pooled). 

Acne QoL domain scores were significantly greater with CAB vs vehicle gel, regardless of sex.
**P<0.01; ***P≤0.001 vs vehicle.
Data shown for participants with baseline and week 12 scores. Horizontal black lines indicate domain scores at baseline and arrows indicate changes from baseline.
Females CAB n=126, vehicle n=61; males CAB n=88, vehicle n=50.
Acne-QoL, Acne-Specific Quality of Life questionnaire; CAB, clindamycin phosphate 1.2%/adapalene 0.15%/benzoyl peroxide 3.1%; ITT, intent to treat; LS, least squares.

TABLE 3.

Treatment-Emergent Adverse Events Through Week 12 (Safety Population, Pooled)

Participants, n (%)

Females Males

CAB Gel
(n=144)

Vehicle 
Gel

(n=68)

CAB Gel
(n=98)

Vehicle 
Gel

(n=53)

Reporting any TEAE 39 (27.1) 6 (8.8) 27 (27.6) 4 (7.5)

Serious AEs 0 0 0 0

Discontinued due to a TEAEa 4 (2.8) 0 3 (3.1) 0

Maximum Severity of TEAEs reported

 Mild 26 (18.1) 5 (7.4) 14 (14.3) 3 (5.7)

 Moderate 11 (7.6) 1 (1.5) 12 (12.2) 1 (1.9)

 Severe 2 (1.4) 0 1 (1.0) 0

Relationship to study drug

 Related 28 (19.4) 2 (2.9) 20 (20.4) 0

 Unrelated 11 (7.6) 4 (5.9) 7 (7.1) 4 (7.5)

Most common treatment-related TEAEsb

 Application site pain 16 (11.1) 1 (1.5) 15 (15.3) 0

 Application site dryness 3 (2.1) 0 4 (4.1) 0

 Erythema 2 (1.4) 0 4 (4.1) 0

 Application site irritation 4 (2.8) 0 1 (1.0) 0

 Xerosis 3 (2.1) 1 (1.5) 0 0

 Application site exfoliation 3 (2.1) 0 1 (1.0) 0
aIncludes participants who discontinued study drug or prematurely discontinued from the study.
bReported in ≥2% of participants in any treatment group.
AE, adverse event; CAB, clindamycin phosphate 1.2%/ adapalene 0.15%/ benzoyl peroxide 3.1%;  TEAE, treatment-emergent adverse event.
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There were no discernible differences in rates, severity, or 
changes in cutaneous safety and tolerability assessments for 
CAB gel between the sexes (Figure 6A-D). At baseline and week 
12, a majority (≥61%) of CAB-treated participants of both sexes 
reported ratings of 0 (none) on cutaneous safety and tolerability 
evaluations. Erythema and hyperpigmentation were the most 
reported signs at baseline in both female (38.9%, each) and 
male (35.7% and 26.5%, respectively) participants. By week 
12, both females and males saw improvement in erythema 
and hyperpigmentation with CAB gel (females, 28.0%, each; 
males: 31.5% and 20.2%, respectively), with a larger magnitude 
improvement occurring in females. Transient increases in 
itching, burning, and stinging between weeks 2 and 8 occurred 
with CAB treatment in both sexes, but returned close to baseline 
values by week 12. 

 DISCUSSION
Differences in cutaneous physiology and acne presentation 
between the sexes may necessitate distinct approaches to 
acne treatment. In this pooled post hoc analysis of two phase 
3 trials, fixed-dose, triple-combination CAB gel was efficacious 
and well tolerated in participants with moderate-to-severe acne 
regardless of sex. In both females and males, 12 weeks of once-
daily treatment with CAB was associated with significantly 
greater treatment success and reductions in inflammatory 
and noninflammatory lesions compared with vehicle. Further, 
no statistically significant difference in efficacy outcomes was 
observed between males and females treated with CAB.

Results from this post hoc analysis are consistent with the 
individual phase 314 and phase 2 studies,13 in which CAB was 

FIGURE 6. Cutaneous safety and tolerability (safety population, pooled). 

Participants with mild, moderate, or severe events are shown at baseline (grey shades), pooled weeks 2-8 (blue), and week 12 (green); data for “none” are not shown. 
Females BL: CAB n=144, vehicle n=68; weeks 2-8: CAB n=395ª or 387b, vehicle n=196ª or 194b; week 12: CAB n=126ª or 125b, vehicle n=61ª or 60b. 
Males BL: CAB n=98, vehicle n=53; weeks 2-8: CAB n=275ª or 271b, vehicle n=154ª or 148b; week 12: CAB n=89, vehicle n=50.
aFor itching, burning, and stinging; bFor scaling, erythema, hypopigmentation, and hyperpigmentation.
BL, baseline; CAB, clindamycin phosphate 1.2%/adapalene 0.15%/benzoyl peroxide 3.1% gel; VEH, vehicle. 
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associated with treatment success in around half of participants 
(range: 49.6-52.5%) and with >70% reductions in inflammatory 
and noninflammatory lesions (range: 71.0-80.1%). In the phase 2 
study, treatment efficacy with CAB was also statistically superior 
to each of the component dyads.13 In a meta-analysis, triple-
combination therapies like CAB—which include an antibiotic 
(oral or topical), retinoid (topical), and BPO—were among the 
two most efficacious of all acne treatments assessed for both 
treatment success and total lesion count reductions.10 

While efficacy may be improved by combining 3 active 
ingredients, a  triple-combination product could pose worse 
tolerability than its individual active components; for example, 
the use of both retinoids and BPO can be limited by associated 
dryness, irritation, and erythema.16,17 However, in this analysis, 
CAB gel was generally safe and well tolerated in both male 
and female participants, consistent with findings from the 
phase 2 and phase 3 studies.13,14 Moisturizing agents within the 
CAB gel vehicle, such as propylene glycol, may help reduce 
irritation common with many acne treatments containing 
BPO and retinoids.16,18,19 Additionally, BPO and adapalene in 
this polymeric formulation have been micronized to allow for 
even distribution over the skin. This improves their penetration 
into the pilosebaceous unit, which serves the dual function 
of enhancing tolerability and boosting treatment efficacy.16,20 

Finally, the anti-inflammatory properties of clindamycin may 
provide a moderating effect on cutaneous irritation with BPO 
and adapalene.21 

In addition to efficacy and good tolerability, it is important that 
acne therapy improves patients’ quality of life.   This is particularly 
important for female patients, for whom the negative impact of 
acne on quality of life is typically greater than for males.4,23,24 

In keeping with this, Acne-QoL scores in these studies were 
numerically lower (worse) at baseline among CAB-treated female 
versus male participants across all domains (range: females, 
18.4-19.2; males, 21.7-26.0). CAB-treated females experienced 
numerically larger QoL improvements from baseline than males 
(range: females, 6.5-11.2; males, 3.5-6.2) such that at week 12, 
Acne-QoL domain scores were comparable between groups. 
Notably, the largest QoL improvement in CAB-treated females 
was in the domain of self-perception. 

CAB gel’s fixed-dose formulation combined with its once-daily 
application confers additional advantages to its optimized 
efficacy and good tolerability. Delivering 3 ingredients in a 
simple, fixed-dose treatment regimen may benefit treatment 
adherence, which is improved when patients are prescribed 
only one product versus 2 or 3 acne treatments.9,22 Moreover, 
including 3 active ingredients in a fixed-dose formulation 
precludes the development of substance incompatibilities 
due to application errors that may arise from combining 
monotherapies (eg, oxidation by using incompatible single 
agents).22 

This post hoc analysis is subject to some limitations. First, 
there might be inter-observer bias and variation associated with 
global acne severity assessments such as the EGSS.26 Second, 
the treatment duration (12 weeks) may not reflect real-world 
patient experiences, in which acne resolution may take longer 
than 3 months27; however, the rapid and sustained effects of 
CAB on moderate-to-severe acne within the 12-week timeframe 
suggests further improvements could occur with continued 
treatment.28   Third, patients may be less adherent to treatment in 
the real world than in a clinical trial.29 Finally, these studies were 
not powered for post hoc analyses or to detect treatment-related 
differences between sexes. Therefore, P values from the post hoc 
analyses in this manuscript are for informative purposes only.

 CONCLUSION
In two identical phase 3 studies, treatment with CAB gel 
(clindamycin phosphate 1.2%/adapalene 0.15%/benzoyl peroxide 
3.1%)—the only fixed-dose triple-combination treatment 
approved for acne—was associated with >70% reductions in 
inflammatory and noninflammatory lesions and with treatment 
success in nearly half of both male and female participants. 
Overall TEAE rates were low, with favorable tolerability. CAB gel 
is an efficacious and a well-tolerated treatment for acne in both 
females and males, making CAB an important new treatment 
option for patients with acne.
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