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ABSTRACT

Introduction:  Acne vulgaris, a chronic inflam‑
matory condition, is associated with significant 
physical and psychosocial burden. Since 2019, 
three new topical agents for acne vulgaris have 
been approved in the USA and Canada. We per‑
formed a systematic review and meta-analysis to 
compare the efficacy between twice-daily clasco‑
terone cream 1%, once-daily trifarotene 0.005% 
cream, and once-daily tazarotene 0.045% lotion 
for acne treatment.
Methods:  Randomized controlled trials (RCTs) 
comparing clascoterone, trifarotene, or tazaro‑
tene with vehicle in patients with moderate-to-
severe acne were identified from a systematic 

literature review and included in a meta-analy‑
sis. Primary outcomes were percentage reduction 
in inflammatory and noninflammatory lesion 
count (ILC and NILC, respectively) and treat‑
ment success rate (≥ 2-grade improvement in 
Investigator’s Global Assessment or Evaluator’s 
Global Severity Score and a rating of clear or 
almost clear) at week 12. DerSimonian and Laird 
random-effects models with the inverse variance 
method were used to calculate the mean differ‑
ence (MD) for percentage reduction in ILC and 
NILC, and odds ratios (ORs) for the rate of treat‑
ment success.
Results:  Six Phase 3 RCTs were included 
in the meta-analysis. The analyses showed 
robust differences favoring the interventions 
for ILC (MD: − 11.5; 95% confidence inter‑
val [CI]: − 14.39, − 8.62), NILC (MD: − 12.25; 
95% CI: − 15.21, − 9.29), and treatment suc‑
cess rate (OR: 2.14; 95% CI: 1.81, 2.53). No 
differences were observed between clasco‑
terone, trifarotene, and tazarotene for ILC 
(MD: − 12.8, − 11.2, and − 10.1, respectively), 
NILC (MD: − 11.6, − 13.9, and − 12.8, respec‑
tively), or treatment success rate (OR: 2.9, 1.9, 
and 2.1, respectively (all P > 0.05).
Conclusion:  No significant differences in effi‑
cacy were observed between clascoterone, tri‑
farotene, and tazarotene after 12 weeks of treat‑
ment in patients with moderate-to-severe acne. 
Differences in application frequency and safety 
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profile should also be taken into consideration 
when making treatment decisions.

Keywords:  Acne vulgaris; Clascoterone; 
Efficacy; Meta-analysis; Retinoids; Therapy; 
Topical

Key Summary Points 

Three new topical agents have been approved 
for acne vulgaris treatment in the USA and 
Canada: the retinoids trifarotene 0.005% 
cream and tazarotene 0.045% lotion, and 
the androgen receptor inhibitor clascoterone 
cream 1%.

A meta-analysis comparing the efficacy of 
these agents as compared with vehicle treat‑
ments revealed robust differences for all 
endpoints favoring the intervention versus 
vehicle groups.

No significant differences were found 
between clascoterone, trifarotene, and tazaro‑
tene for reductions in lesion counts or for the 
rate of treatment success following 12 weeks 
of treatment.

The findings of this analysis suggest that clas‑
coterone, trifarotene, and tazarotene exhibit 
similar efficacy in the treatment of patients 
with moderate-to-severe acne.

Differences in application frequency and 
safety profile are important to take into con‑
sideration when making decisions regarding 
the best treatment options for patients.

INTRODUCTION

Acne vulgaris is a prevalent, chronic, inflamma‑
tory condition characterized by the appearance 
of inflammatory (i.e., papules, pustules, and 
nodules) and noninflammatory (i.e., open and 
closed comedones) lesions on the face and/or 
trunk [1]. The disorder most commonly occurs 
in adolescents and young adults, but it can affect 

individuals at any age [2–4]. Globally, acne has 
a prevalence of 9.4% [5] and is ranked second 
highest among all skin conditions in disability-
adjusted life years [6]. Acne causes significant 
physical and psychosocial burden, including 
residual scarring, erythema, postinflamma‑
tory hyperpigmentation, social avoidance, and 
higher prevalence of anxiety and depression [1, 
7–9], and is associated with negative impacts on 
quality of life and decreased school and work 
productivity [7]. Collectively, these underscore 
the significant disease burden experienced by 
individuals with acne and the importance of safe 
and effective treatment to mitigate its long-term 
sequelae.

The pathophysiology of acne vulgaris is multi‑
factorial and involves follicular hyperkeratiniza‑
tion, increased sebum production, colonization 
by Cutibacterium acnes, and inflammation [1]. 
Sex steroid hormones, particularly androgens, 
also play a prominent role in the development 
of acne lesions by inducing the production of 
sebum and proinflammatory cytokines in sebo‑
cytes [10, 11]. As outlined by the American 
Academy of Dermatology, topical therapy is the 
foundation of initial treatment for acne vulgaris, 
and the use of multiple topical agents that affect 
different aspects of acne pathophysiology is rec‑
ommended [1]. Current treatment guidelines 
outline the use of benzoyl peroxide or a topical 
retinoid (e.g., tretinoin, adapalene) as first-line 
agents for cases of mild acne, with combination 
topical therapy recommended for moderate 
or severe cases [1]. However, these agents may 
cause side effects such as irritation, dryness, and 
erythema, which can limit their tolerability and 
use in clinical practice [1].

Since 2019, three new topical agents for acne 
vulgaris have been approved in the USA and 
Canada: the retinoids trifarotene 0.005% cream 
and tazarotene 0.045% lotion (previously avail‑
able as 0.1% cream) [12–16], and the andro‑
gen receptor inhibitor clascoterone cream 
1% [17, 18]. Both trifarotene and tazarotene 
exhibit selective agonistic activity at retinoic 
acid receptors present within keratinocytes, 
thereby modulating cellular differentiation, 
keratinization, and inflammation [12, 13]. In 
contrast, clascoterone is thought to exert its 
effects by competing with dihydrotestosterone 
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for binding to androgen receptors to prevent 
androgen-stimulated sebum production [11, 
17]. Treatment by all three agents elicited sig‑
nificantly greater reductions in inflammatory 
and noninflammatory lesion counts versus 
vehicle in phase 3 clinical trials [19–21].

The objective of this systematic literature 
review and meta-analysis of outcomes from 
phase 3 clinical trials was to compare the effi‑
cacy between clascoterone, trifarotene, and 
tazarotene for the treatment of acne vulgaris 
to guide the clinical management of acne vul‑
garis treatment.

METHODS

Ethics

This article is based on previously conducted 
studies and does not contain any new studies 
with human participants or animals performed 
by any of the authors.

Selection Criteria

Only randomized controlled trials (RCTs) 
evaluating the efficacy of clascoterone cream 
1%, trifarotene 0.005% cream, or tazarotene 
0.045% lotion for the treatment of acne vul‑
garis were included. For inclusion in the meta-
analysis, studies must have reported the fol‑
lowing outcomes: (1) mean percentage change 
in inflammatory lesion count (ILC) at week 12; 
(2) mean percentage change in noninflamma‑
tory lesion count (NILC) at week 12; and (3) 
percentage of patients achieving treatment suc‑
cess, defined as a ≥ 2-grade improvement in the 
Investigator’s Global Assessment (IGA) scale or 
Evaluator’s Global Severity Score (EGSS). Stud‑
ies were excluded if they did not report on all 
the primary outcomes. Only studies published 
in English were included. Retrospective studies, 
systematic reviews, meta-analyses, research let‑
ters, case reports, and abstracts were excluded.

Literature Search

This study was conducted in accordance with 
the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guide‑
lines. Embase and MEDLINE (Ovid) databases 
were searched from inception to October 2023 
using specific keywords (Electronic Supplemen‑
tary Material [ESM] Table S1). Reference lists 
of the included articles were also searched for 
studies not captured by the literature search.

Selection Process and Data Extraction

Two researchers (MS and MUA) independently 
assessed the trials according to the study selec‑
tion criteria. Trial design, trial size, information 
about the intervention (dose, frequency, and 
treatment duration), participant inclusion and 
exclusion criteria, follow-up period, and out‑
come data for each endpoint were extracted.

Key Endpoints

The primary outcomes were mean percentage 
reduction in ILC at week 12, mean percentage 
reduction in NILC at week 12, and percent‑
age of patients achieving treatment success, 
defined as a ≥ 2-grade improvement in IGA or 
EGSS and a rating of clear or almost clear at 
week 12. The IGA is a 5-point scale used to 
assess the severity of acne numbered from 0 
to 4, defined as 0 (clear), 1 (almost clear), 2 
(mild), 3 (moderate), and 4 (severe). Similarly, 
the EGSS is an ordinal scale for evaluating acne 
severity ranging from 0 to 4, defined as clear 
(0), almost clear (1), mild (2), moderate (3), 
and severe (4).

Risk of Bias Assessment

The methodological quality of the included 
studies was assessed using the revised Cochrane 
risk of bias tool for randomized trials. Risk 
of bias was assessed across various domains, 
including the randomization process, devia‑
tions from the intended interventions, missing 
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outcome data, measurement of the outcome, 
and selection of the reported results (ESM 
Table S2).

Statistical Analysis

All data analyses were planned a priori. A meta-
analysis was performed to compare the efficacy 
of the three topical acne therapies (clascoterone, 
trifarotene, and tazarotene) as compared with 
vehicle treatments using the published data 
from included studies. For continuous out‑
comes (i.e., ILC and NILC), the mean ± stand‑
ard deviation (SD) percentage change in lesion 
counts from baseline to the immediate posttreat‑
ment follow-up data at week 12 was utilized for 
both intervention and control groups. In stud‑
ies in which confidence intervals or standard 
errors were reported as a measure of variance, 
Cochrane-recommended methods were used to 
convert to the SD [22]. For dichotomous out‑
comes (i.e., treatment success rate), the number 
of events or proportion data at the immediate 
posttreatment follow-up at week 12 were uti‑
lized for both intervention and control groups. 
DerSimonian and Laird random-effects models 
with the inverse variance method were used to 
calculate the mean difference (MD) for continu‑
ous outcomes and odds ratios (ORs) for dichoto‑
mous outcomes [23]. Cochran’s Q (α = 0.05) was 
employed to detect statistical heterogeneity, and 
the I2 statistic was applied to quantify the mag‑
nitude of statistical heterogeneity between stud‑
ies; I2 > 50% represents moderate and I2 > 75% 
represents substantial heterogeneity across stud‑
ies [24]. Primary subgrouping in each meta-anal‑
ysis was based on the medication type reported 
in each study. All analyses were performed using 
R software (metafor package) [25, 26].

RESULTS

Search Results

The search yielded 277 articles from MEDLINE 
(Ovid). Following the removal of 77 dupli‑
cate articles, the remaining 200 articles were 
screened, among which six were assessed for 

eligibility. Of these six articles, three publica‑
tions [19–21] pertaining to six unique phase 3 
RCTs—two RCTs each for clascoterone, trifaro‑
tene, and tazarotene—were eligible for inclusion 
(Fig. 1). The details of the included studies per‑
taining to treatment dose and duration, inclu‑
sion criteria, and number of enrolled patients 
are shown in Table 1.

Study Characteristics

A total of 5474 patients were enrolled across all 
included trials, of which 2735 were randomized 
to active treatment (clascoterone, n = 722; trifar‑
otene, n = 1214; tazarotene, n = 799), and 2739 
were randomized to vehicle treatment. The 
median age was 18 (range 9–58) years in the 
studies of clascoterone,  19.6 (range 9–58) years 
in the studies of trifarotene, and 20.5 (range 
10–65) years in the studies of tazarotene. The 
mean facial inflammatory and noninflamma‑
tory baseline lesion counts were 42.4 and 61.5 
for clascoterone, 35.7 and 52.2 for trifarotene, 
and 28.1 and 41.1 for tazarotene, respectively. 
At baseline, 83.4% of patients enrolled in the 
clinical trials of clascoterone, 100% of patients 
enrolled in the clinical trials of trifarotene, and 
90.9% of patients enrolled in the clinical tri‑
als of tazarotene had acne of moderate severity 
(defined as an IGA or EGSS score of 3). All trials 
were double blinded and used a 1:1 randomiza‑
tion pattern. Consistent with the post-approval 
product labeling of these three agents [12, 13, 
17], treatment was administered once daily for 
both tazarotene and trifarotene and twice daily 
for clascoterone, for a total duration of 12 weeks.

Comparisons of Efficacy

For comparisons of the mean percentage reduc‑
tion in ILC and NILC at week 12, the MDs of 
clascoterone, trifarotene, and tazarotene as 
compared with vehicle were ranked using for‑
est plots (Fig. 2). The analyses showed robust 
differences favoring interventions for ILC 
(MD: − 11.5; 95% CI: − 14.4, − 8.6; Fig. 2a) and 
NILC (MD: − 12.3; 95% CI: − 15.2, − 9.3; Fig. 2b) at 
week 12. However, tests for subgroup differences 
did not identify significant differences between 
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clascoterone, trifarotene, and tazarotene for 
ILC (MD: − 12.8, − 11.2, and − 10.1, respectively; 
P = 0.82; Fig.  2a) or NILC (MD: − 11.6, − 13.9, 
and − 12.8, respectively; P = 0.81; Fig. 2b).

For comparisons of the rate of treatment suc‑
cess at week 12, the ORs of clascoterone, trifar‑
otene, and tazarotene as compared with vehi‑
cle were ranked using forest plots (Fig. 3). The 
OR for the rate of treatment success similarly 
indicated favorable treatment efficacy for the 
interventions at week 12 (OR: 2.1; 95% CI: 1.8, 
2.5). However, no significant differences were 
observed between clascoterone, trifarotene, and 
tazarotene (OR: 2.9, 1.9, and 2.1, respectively; 
P = 0.16; Fig. 3).

Heterogeneity and Risk of Bias

A low overall heterogeneity of the studies 
existed in the analysis. The I2 statistic was 22.8% 
for the percentage change in ILCs, 0% for the 
percentage change in NILCs, and 28.9% for the 
rate of treatment success. However, for certain 

outcomes, there was moderate-to-high heteroge‑
neity across trials for the same treatment. The I2 
statistic was 78.1% for the percentage change in 
ILC across the two clascoterone trials and 44.2% 
for the percentage change in NILC across the 
two trials for tazarotene. Differences in popu‑
lation, baseline characteristics, and treatment 
setting may have contributed to the observed 
intertrial heterogeneity. No trials were identified 
with a high risk of bias.

DISCUSSION

This meta-analysis provides an indirect evalu‑
ation of the comparative efficacy of three new 
topical agents for the reduction of inflamma‑
tory and noninflammatory lesions and the rate 
of treatment success in patients with acne vul‑
garis. The analyses revealed robust differences 
for all efficacy endpoints favoring the interven‑
tions versus vehicle groups, corroborating the 
established efficacy of these agents in acne. 

Fig. 1   PRISMA flow diagram. PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses
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However, no significant differences were found 
between the three agents for reductions in lesion 
counts or for the rate of treatment success after 
12 weeks of treatment. Based on this analysis, 
clascoterone, trifarotene, and tazarotene exhibit 
similar efficacy in the treatment of patients with 
moderate-to-severe acne.

The efficacy and safety of clascoterone, trifaro‑
tene, and tazarotene were previously established 
in separate 12-week, double-blinded, vehicle-
controlled, phase 3 studies [19–21]. The rate of 
treatment success (evaluated based on IGA or 
EGSS) and the absolute change in inflammatory 

and noninflammatory lesion counts were copri‑
mary endpoints across all studies [19–21], which 
facilitates indirectly comparing these outcomes 
between products. However, there are some 
differentiating factors that could impact their 
relative efficacy, safety, tolerability and, there‑
fore, treatment selection in the clinical setting. 
For example, trifarotene and tazarotene are 
both applied once daily, whereas clascoterone 
is applied twice daily [19–21]. In clinical trials, 
application-site reactions such as pain, dryness, 
and irritation were the most common adverse 
events (AEs) reported in patients who received 

Table 1   Details of the RCTs included in the meta-analysis

All included studies were Phase 3 RCTs
BID twice daily, EGSS Evaluator’s Global Severity Score, IGA Investigator’s Global Assessment, PGA Physician’s Global 
Assessment, RCT​ randomized controlled trial, QD once daily

Agent and trial  
registration

Dose Treatment  
duration

Inclusion criteria Patients, n

Intervention 
(Trial 1, trial 
2)

Vehicle 
(Trial 1, 
trial 2)

Clascoterone [19] 1% cream BID for 12 weeks Patients ≥ 9 years of age 353, 369 355, 363

NCT02608450 Moderate-to-severe facial acne (IGA 
score of 3 or 4, respectively), 30 
to 75 facial inflammatory lesions, 
30 to 100 facial noninflammatory 
lesions

NCT02608476

Trifarotene [20] 50 µg/g cream QD for 12 weeks Patients ≥ 9 years of age 612, 602 596, 610

NCT02566369 Moderate facial acne (IGA score of 
3, ≥20 inflammatory lesions, and 
≥25 noninflammatory lesions)

NCT02556788 Moderate truncal acne (PGA score 
of 3, ≥20 inflammatory lesions, 
and 20–99 noninflammatory 
lesions)

Tazarotene [21] 0.045% lotion QD for 12 weeks Patients ≥ 9 years of age 402, 397 411, 404

NCT03168334 Moderate or severe acne (EGSS of 
3 or 4, respectively), 25–50 facial 
inflammatory lesions, 25–100 
facial noninflammatory lesions, and 
≤ 2 facial nodules

NCT03168321
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treatment with trifarotene or tazarotene [20, 21], 
whereas application-site reactions were not fre‑
quently reported in patients who received clas‑
coterone [19, 27]. Furthermore, the mechanism 
of action of clascoterone, an androgen receptor 

inhibitor, differs from that of the two retinoids, 
and so it targets a different aspect of acne patho‑
physiology. These factors are important and 
must be taken into consideration when making 

Fig. 2   Forest plots of the MDs for (a) percentage change in inflammatory lesion count and (b) percentage change in nonin-
flammatory lesion count at week 12. CI confidence interval, MD mean difference

Fig. 3   Forest plots of the ORs for the rate of treatment success at week 12. CI confidence interval, OR odds ratio
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decisions regarding the best treatment options 
for patients.

A previous meta-analysis of both pharmaco‑
logical and nonpharmacological treatments for 
acne reported that combination treatment con‑
sisting of a topical retinoid and benzoyl perox‑
ide is the most effective for reducing the number 
of inflammatory and noninflammatory lesions 
[28]. However, comparative efficacy was only 
presented for treatments grouped across catego‑
ries (e.g., topical retinoid); therefore, inferences 
cannot be made regarding differences in efficacy 
between specific treatments. A different meta-
analysis similarly reported that combination 
treatment with adapalene and benzoyl peroxide 
ranked the most effective for both reductions 
in total lesion counts and IGA success, but this 
analysis did not include newer agents approved 
for acne treatment such as clascoterone and tri‑
farotene [29].

A more recent network meta-analysis of the 
comparative efficacy of pharmacological treat‑
ments for acne included 221 RCTs evaluating 37 
interventions, making it the largest study to date 
[30]. Following oral isotretinoin, combination 
therapies consisting of an oral or topical antibi‑
otic, topical retinoid, and benzoyl peroxide were 
found to be the most effective. Among topical 
retinoids, tazarotene was ranked the second 
most effective therapy following topical isotreti‑
noin for reductions in total lesions and was the 
most effective for reductions in noninflamma‑
tory lesions. For IGA treatment success, clasco‑
terone was ranked the most effective among 
topical monotherapies, followed by tazarotene. 
Trifarotene was generally ranked lower across 
outcomes compared with tazarotene and clasco‑
terone. The results of this analysis are consistent 
with those of the current three-treatment com‑
parison. A primary distinction is that the previ‑
ous analysis focused on comparisons between 
single-agent and combination therapies (both 
topical and oral) to oral isotretinoin, whereas 
the current analysis focused on a comparison 
of three topical monotherapies. Topical thera‑
pies are preferred as initial first-line therapies 
for acne, and comparisons between these may 
have wider applicability than comparisons to 

oral isotretinoin, which is typically reserved for 
severe, recalcitrant, nodular acne [1].

In the current analysis, the primary focus was 
on efficacy outcomes, and differences in safety 
between treatments were not assessed, which is 
a limitation of the study. It is notably more diffi‑
cult to compare safety directly due to differences 
in the outcome measures used across studies. In 
the meta-analysis by Huang et al. [30], trifaro‑
tene and tazarotene had the highest ORs for dis‑
continuation due to AEs, whereas clascoterone 
had the lowest OR for discontinuation. However, 
discontinuation rates were generally low across 
all three treatments; in clinical trials, AEs lead‑
ing to discontinuation only occurred in 1.2% to 
1.9% of patients who received trifarotene [20] 
and in 0.5% to 0.8% of patients who received 
clascoterone [19]. Additional, more detailed 
comparisons of safety outcomes between these 
agents will be necessary to determine whether 
significant differences exist.

CONCLUSION

There were no significant differences in efficacy 
between clascoterone, trifarotene, and tazaro‑
tene for either reductions in lesion counts or 
treatment success in the current study. Differ‑
ences in dosing schedule, mechanism of action, 
and safety profile should also be taken into con‑
sideration when making treatment decisions in 
the clinical setting.
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