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Background: Acne vulgaris and inflammation-associated sequelae are highly prevalent in black and Hispanic populations. In a phase 2 
study, a novel polymeric emulsion formulation of tazarotene 0.045% lotion had relatively fewer adverse events than tazarotene 0.1% 
cream, but with comparable efficacy. The objective was to evaluate tazarotene 0.045% lotion by race and ethnicity in the pivotal trials. 
Methods: In two phase 3, double-blind, 12-week studies (NCT03168334; NCT03168321), participants with moderate-to-severe acne 
were randomized 1:1 to tazarotene 0.045% lotion or vehicle lotion (N=1,614). This pooled, post hoc analysis included subsets of par-
ticipants that self-identified as white (n=1191) or black (n=262) and Hispanic (n=352) or non-Hispanic (n=1262). Coprimary endpoints 
were inflammatory/noninflammatory lesion counts and treatment success (defined as at least a 2-grade reduction from baseline in 
Evaluator’s Global Severity Score and a score of ‘clear’ or ‘almost clear’). Treatment-emergent adverse events (TEAEs) and cutaneous 
safety and tolerability were evaluated.
Results: At week 12, tazarotene 0.045% lotion led to significantly greater percent reductions in inflammatory and noninflammatory 
lesions compared with vehicle in white, Hispanic, and non-Hispanic participants (P<0.05, all). Black participants had significantly greater 
reductions in noninflammatory lesions following treatment with tazarotene 0.045% versus vehicle (P<0.05). Treatment success rates 
in all subpopulations were higher with tazarotene 0.045% lotion (29.4-34.1%) versus vehicle (16.4-23.1%). TEAE rates were similar 
across tazarotene-treated groups and most were mild-to-moderate in severity. The incidence of hyperpigmentation decreased in black 
tazarotene-treated participants from baseline to week 12.
Conclusions: Tazarotene 0.045% lotion demonstrated efficacy and was well tolerated across racial and ethnic subpopulations in this 
pooled analysis.
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 ABSTRACT

 INTRODUCTION

Acne vulgaris is one of the most common dermatologic 
conditions for which all patients seek treatment, includ-
ing those with darker skin tones.1 Given the growing 

non-white population, estimated to be nearly one-half of the 
United States population by 2050,2 more information is needed 
regarding the effects of acne treatment in all skin types. Recent 
articles highlighting the treatment of acne in Asian patients,3 

Hispanic patients,4 and women of color5 have set the stage for 
understanding how race and ethnicity might affect treatment 
outcomes. 

In all skin types, acne development has the same causes: fol-
licular hyperkeratinization, increased sebum production, 
proliferation of Cutibacterium acnes (formerly Propionibacte-
rium acnes) bacteria on the skin surface, and inflammation.6,7 

More highly pigmented skin can have properties that increase 
the risk of acne and inflammation-related sequalae.6 These 
sequelae occur in 50%-75% of black women with acne and 
include dyspigmentation and scarring.8,9 Post-inflammatory hy-
perpigmentation (PIH) can be associated with acne resolution 
or irritation from harsh treatments or skin care.10-12 For many 
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noninflammatory lesion counts between 25-100, and ≤2 fa-
cial nodules. Participants were randomized (1:1) to tazarotene 
0.045% lotion or vehicle lotion, applied to the face once daily 
for 12 weeks. Studies were conducted in accordance with the 
International Conference on Harmonization, the Declaration of 
Helsinki, Good Clinical Practice Guidelines, and local regula-
tions. All participants or their legal guardians provided written 
informed consent. Studies were approved by relevant indepen-
dent ethics committees or institutional review boards at each 
study site.

Study Assessments
Efficacy and safety assessments were performed at each study 
visit (baseline and at weeks 2, 4, 8, and 12). Blinded evaluators 
determined EGSS and measured the number of noninflam-
matory and inflammatory lesions as efficacy assessments. 
Treatment success was defined as the proportion of partici-
pants achieving ≥2-grade reduction from baseline in EGSS and 
a score of ‘clear’ (0) or ‘almost clear’ (1). Investigator-assessed 
cutaneous safety (scaling, erythema, hypopigmentation, hy-
perpigmentation) and participant-assessed tolerability (itching, 
burning, stinging) were evaluated using a 4-point scale where 
0=none and 3=severe. Adverse events (AEs) and serious ad-
verse events (SAEs) were also monitored throughout the study.

Statistical and Subgroup Analyses
The co-primary endpoints for the two phase 3 studies com-
prised absolute change from baseline to week 12 in mean 
inflammatory and noninflammatory lesion counts and the pro-
portion of participants achieving treatment success at week 
12. The intent-to-treat (ITT) population was defined as all par-
ticipants who were randomized and received study drug. The
safety population included all randomized participants who
used study medication or vehicle at least once with a minimum
of one post-baseline evaluation.

For this pooled post hoc analysis, data from a subset of par-
ticipants were evaluated based upon self-reported race (white 
or black) and ethnicity (Hispanic or non-Hispanic). Race and 
ethnicity were not mutually exclusive. Least-squares (LS) mean 
percent changes from baseline in inflammatory and noninflam-
matory lesion counts at week 12 and treatment success at week 
12 were analyzed for each subgroup. 

An analysis of covariance (ANCOVA) was performed to test for 
superiority for lesion count data between treatment groups. 
Initial analyses of mean percent changes from baseline in 
noninflammatory and inflammatory lesion counts indicated 
significant skewness. To address this, a nonparametric method 
was used to rank transform data prior to performing ANCOVA, 
with factor of treatment and the respective baseline lesion count 
as a covariate. Logistic regressions (using Firth’s Penalized 
Likelihood) were performed to analyze treatment success, with 

patients with darker skin tones, PIH is cited as the reason for 
seeking dermatological care.12 

In these particular patients, using aggressive, non-irritating 
treatment is the recommended strategy to treat acne while 
reducing the risk of PIH and keloid scarring.10 The first line of 
treatment for mild-to-moderate acne in patients of color is 
topical retinoids6,10—these disrupt desquamation pathways and 
inhibit multiple inflammatory pathways, which is important for 
the prevention of secondary PIH.13 

One challenge of traditional formulations of topical reti-
noids—such as tazarotene, adapalene, and tretinoin—has been 
achieving uniform and consistent application with low rates 
of irritation, which may preclude effectiveness in real-world 
settings.14 The development of tazarotene 0.045% lotion for-
mulation utilizing polymeric emulsion technology improves 
topical delivery of a drug by suspending the active agent(s) 
with a polymer in a hydrating emulsion of solvents, emollients, 
and humectants without using surfactants. This new formu-
lation can thereby reduce irritation and uniformly distribute 
these microscopic droplets across the skin surface in an aes-
thetically pleasing, easily spreadable lotion.15 The adaptation of 
this technology to topical retinoids has the potential to reduce 
skin irritation while maintaining efficacy at a lower dosage, 
which may have particular benefits for patients with darker skin 
tones.12,15

In a phase 2 trial in participants aged ≥12 years with moderate-
to-severe acne, tazarotene 0.045% lotion provided numerically 
lower lesion counts and higher rates of treatment success com-
pared with tazarotene 0.1% cream.16 Promisingly, the incidence 
of treatment-emergent adverse events (TEAEs) was nearly 
2-fold lower in the tazarotene 0.045% lotion group compared
with the tazarotene 0.1% cream group.16 Furthermore, two
identical phase 3 double-blind, randomized, vehicle-controlled
12-week clinical studies demonstrated tazarotene 0.045% lotion
was efficacious versus vehicle and well tolerated in participants
with moderate-to-severe acne.17 Pooled, post hoc analyses
from these phase 3 studies were conducted to examine the po-
tential effects of race and ethnicity on the efficacy and safety of
tazarotene 0.045% lotion.

 METHODS 
Study Design and Participants
This pooled analysis includes data from NCT03168334 and 
NCT03168321, which were previously described.17 Both tri-
als were identical, multicenter, double-blind, randomized, 
vehicle-controlled, parallel-group phase 3 studies conducted 
at 89 study centers in the United States and Canada. Eligible 
participants were aged ≥9 years with Evaluator’s Global Sever-
ity Score (EGSS) of 3 (moderate) or 4 (severe), and had facial 
acne inflammatory lesion counts between 20-50, facial acne 
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Efficacy
Inflammatory and noninflammatory lesion counts decreased 
over time across all racial and ethnic subpopulations. In white 
participants, LS mean percent change from baseline in in-
flammatory lesions was significantly greater in the tazarotene 
0.045% lotion group compared with the vehicle group at week 
12 (-57.6% vs -45.0%; P<0.001); significant improvements were 
also observed at week 8 (Figure 1). Tazarotene-treated black 
participants had a similar reduction in inflammatory lesions 
(-60.4%) to white participants at week 12, but with no significant 
differences relative to vehicle. For noninflammatory lesions, 
reductions from baseline were significantly greater with tazaro-
tene 0.045% lotion than vehicle at week 12 for both race groups 
(P<0.001, white; P<0.05, black); significant improvements were 
observed as early as week 4 in white participants and week 8 in 
black participants (Figure 2).

In the subpopulations defined by ethnicity, LS mean percent 
change in inflammatory lesion counts were significantly greater 
with tazarotene 0.045% lotion versus vehicle at week 12 in the 
Hispanic and non-Hispanic groups (P<0.01, Hispanic; P<0.001, 
non-Hispanic; Figure 3). Similar trends were observed in non-
inflammatory lesion counts, with significant improvements 
following treatment with tazarotene 0.045% lotion versus vehi-
cle at week 12 (P<0.01, Hispanic; P<0.001, non-Hispanic; Figure 
4). In non-Hispanic participants, significant decreases were 
observed as early as week 4 for noninflammatory lesions and 
week 8 for inflammatory lesions.

factor of treatment group. Statistical significance was defined 
as P=0.05 determined using 2-tailed tests of the null hypothesis. 
Values were adjusted for multiple imputations. Missing efficacy 
data of lesion counts and EGSS data were estimated using the 
Markov Chain Monte Carlo method. All statistical analyses were 
performed in SAS® version 9.3 or later. Cutaneous safety and 
tolerability assessments were summarized using descriptive 
statistics. AEs were recorded and classified using the Medical 
Dictionary for Regulatory Activities (MedDRA) terminology. Im-
putations were not made for missing safety data.

 RESULTS 
Participants
The overall pooled study population in the phase 3 studies in-
cluded 1614 participants who received tazarotene 0.045% lotion 
(n=799) or vehicle lotion (n=815).17 In this post hoc analysis, the 
population was segmented by race (n=1191 white, n=262 black) 
and by ethnicity (n=352 Hispanic, n=1262 non-Hispanic; Table 
1). The black subpopulation was, on average, slightly older and 
had a higher proportion of female participants compared with 
the white subpopulation. Disease characteristics were similar 
between the races, although a slightly higher proportion of 
white participants had an EGSS of 4 compared with black par-
ticipants (10.0% versus 4.6%, respectively). The subpopulations 
defined by ethnicity were similar in age and sex. While the ma-
jority of both the Hispanic and non-Hispanic subgroups were 
white, the non-Hispanic subgroup had higher proportions of 
participants reporting black or Asian race (Table 1). 

TABLE 1.

Participant Demographics and Baseline Characteristics (ITT Population, Pooled)

Race Ethnicity

Characteristics
White

(n=1191)
Black

(n=262)
Hispanic
(n=352)

Non-Hispanic
(n=1262)

Age, mean (SD), y 19.6 (6.0) 24.0 (9.3) 20.7 (6.6) 20.4 (7.0)

 Female, n (%) 753 (63.2) 205 (78.2) 225 (63.9) 839 (66.5)

Race, n (%)

 White 1191 (100) 0 307 (87.2) 884 (70.0)

 Black/African American 0 262 (100) 15 (4.3) 247 (19.6)

 Asian 0 0 2 (0.6) 76 (6.0)

 Othera 0 0 28 (8.0) 55 (4.4)

Ethnicity, n (%)

 Non-Hispanic/Latino 884 (74.2) 247 (94.3) 0 1262 (100)

 Hispanic/Latino 307 (25.8) 15 (5.7) 352 (100) 0

Inflammatory lesion count, mean (SD) 28.5 (7.3) 26.6 (6.0) 28.9 (7.8) 27.9 (6.9)

Noninflammatory lesion count, mean (SD) 40.9 (16.5) 40.6 (15.7) 41.3 (16.5) 41.0 (16.6)

Evaluator’s Global Severity Score, n (%) 

 3 – Moderate 1072 (90.0) 250 (95.4) 308 (87.5) 1159 (91.8)

 4 – Severe 119 (10.0) 12 (4.6) 44 (12.5) 103 (8.2)
aOther comprises American Indian or Alaska Native; Native Hawaiian or Other Pacific Islander; and Other/Multiple.
ITT, intent to treat; SD, standard deviation.
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FIGURE 1. Mean percent change in inflammatory lesion counts, by race (ITT population, pooled).

***P<0.001 versus vehicle.
ITT, intent to treat; LS, least squares.
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FIGURE 2. Mean percent change in noninflammatory lesion counts, by race (ITT population, pooled).

*P<0.05 versus vehicle; ***P<0.001 versus vehicle.
ITT, intent to treat; LS, least squares.
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Rates of treatment success were higher following treatment 
with tazarotene 0.045% lotion versus vehicle for all racial and 
ethnic subpopulations. At week 12, a significantly higher propor-
tion of participants achieved treatment success with tazarotene 
0.045% lotion compared with vehicle in the white, Hispanic, 
and non-Hispanic groups (P<0.05, all; Figure 5). Although a 
higher proportion of black participants achieved treatment suc-
cess with tazarotene 0.045% lotion compared with vehicle, this 
difference was not significant. The size of black population sub-
group may be responsible for the lack of statistical significance. 

Safety
Rates of TEAEs were similar across the tazarotene 0.045% lo-
tion-treated racial and ethnic subgroups (range, 20.2%–28.7%; 
Table 2). Overall, TEAE incidence was lower in the vehicle-
treated groups compared with tazarotene. None of the SAEs 
were deemed related to treatment by study investigators. 
Most TEAEs were mild-moderate in severity; the incidence of 
moderate TEAEs was highest in white and the non-Hispanic 
subpopulations, regardless of treatment. The incidence of 
treatment-related TEAEs ranged from 9.8%–12.4% among the 
tazarotene 0.045% lotion-treated racial and ethnic subgroups. 
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The most common TEAEs were related to application site pain, 
dryness, and exfoliation (Table 2). Application site irritation was 
reported in ≤1.2% of each race and ethnic subgroup.

Among tazarotene-treated participants who had cutaneous 
safety and tolerability signs and symptoms, most had mild or 
moderate severity at baseline and week 12 (Figure 6). Across all 
tazarotene-treated subgroups, there were transient increases in 
severity (primarily mild or moderate) at weeks 2 or 4 relative 

to baseline for several of the cutaneous safety and tolerability 
evaluations (data not shown). Investigator‑rated assessments 
indicated higher baseline rates (>20%) of hyperpigmentation in 
black participants and erythema in white, Hispanic, and non-
Hispanic participants; however, all of these rates decreased by 
week 12. Patient‑reported tolerability assessments of itching, 
burning, and stinging were generally low in all subgroups, with 
itching tending to decrease and burning/stinging tending to in-
crease from baseline to week 12.

FIGURE 3. Mean percent change in inflammatory lesion counts, by ethnicity (ITT population, pooled).

**P<0.01; ***P<0.001 versus vehicle.
ITT, intent to treat; LS, least squares.
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FIGURE 4. Mean percent change in noninflammatory lesion counts, by ethnicity (ITT population, pooled).

**P<0.01; ***P<0.001 versus vehicle.
ITT, intent to treat; LS, least squares.
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 DISCUSSION
This pooled, post hoc analysis of two phase 3 trials demonstrat-
ed that tazarotene 0.045% lotion applied once daily for 12 weeks 
improved acne symptoms and was well tolerated, regardless 
of race or ethnicity. Compared with vehicle lotion, treatment 
with tazarotene 0.045% lotion resulted in significant reductions 
in inflammatory and noninflammatory lesions and treatment 
success at week 12 in white, Hispanic, and non-Hispanic sub-
populations. In black participants receiving tazarotene 0.045% 
lotion, there was a significant decrease in noninflammatory le-
sions compared with vehicle lotion. In all subpopulations, there 
were improvements in inflammation-associated sequelae of 
acne, including hyperpigmentation. 

Clinical trials with topical retinoids have demonstrated effica-
cy for acne treatment in skin of color, but concerns remain on 
tolerability of some agents and formulations.11,18,19 Our findings 
provide support for the use of tazarotene 0.045% lotion in the 
understudied setting of skin of color and concur with smaller 

FIGURE 5. Percentage of participants with treatment success at week 
12, by race and ethnicity (ITT population, pooled). 

Treatment success = percentage of patients with at least a 2-grade reduction in EGSS relative 
to baseline and 'clear' or 'almost clear'.
*P<0.05 versus vehicle; ***P<0.001 versus vehicle.
EGSS, Evaluator’s Global Severity Score; ITT, intent to treat.
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the ability to confirm numerically small differences.21 Further-
more, racial identification does not necessarily reflect skin 
color or all skin characteristics.22 Additional trials of tazarotene 
0.045% lotion and other acne treatments in skin of color from all 
backgrounds could prove useful in developing evidence-based 
guidelines for the diverse skin types affected by this condition. 

The tolerability of tazarotene 0.045% lotion in all subgroups 
analyzed here was consistent with the overall population of the 
pooled analysis.17  The majority of TEAEs were mild or moderate 
in severity, and approximately 11% of TEAEs were considered 
related to tazarotene 0.045% lotion. Further, the incidence of 
application-site irritation was ≤1.2% in each group. Cutaneous 
irritation is a well-established adverse event associated with 
topical retinoids, and has been reported in 2-18% of patients for 
tazarotene 0.1%, 2-5.6% for various adapalene formulations, and 
3.8-23.6% for various tretinoin formulations.23 While irritation 
can reduce treatment compliance in any patient population,14 it 
can also induce PIH in patients with skin of color.12 Cutaneous 
safety and tolerability ratings from the current analysis suggest 
that the lower-dose tazarotene 0.045% lotion formulation pro-
duced benefits in terms of inflammation-associated sequelae 
such as hyperpigmentation and erythema. 

 CONCLUSIONS
Tazarotene 0.045% lotion using novel polymeric emulsion tech-
nology demonstrated efficacy in this pooled analysis of two 

TABLE 2.

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

Adverse Events, n (%)

White Black Hispanic Non-Hispanic

TAZ 0.045% 
Lotion
(n=575)

Vehicle 
Lotion
(n=584)

TAZ 0.045% 
Lotion
(n=121)

Vehicle 
Lotion
(n=132)

TAZ 0.045% 
Lotion
(n=163)

Vehicle 
Lotion
(n=178)

TAZ 0.045% 
Lotion
(n=616)

Vehicle 
Lotion
(n=613)

Any TEAE 165 (28.7) 118 (20.2) 30 (24.8) 17 (12.9) 33 (20.2) 17 (9.6) 176 (28.6) 134 (21.9)

Any SAEa 3 (0.5) 3 (0.5) 1 (0.8) 1 (0.8) 0 0 4 (0.6) 4 (0.7)

Severity of TEAEs

 Mild 103 (17.9) 63 (10.8) 22 (18.2) 8 (6.1) 21 (12.9) 10 (5.6) 115 (18.7) 73 (11.9)

 Moderate 54 (9.4) 53 (9.1) 7 (5.8) 7 (5.3) 11 (6.7) 7 (3.9) 52 (8.4) 57 (9.3)

 Severe 8 (1.4) 2 (0.3) 1 (0.8) 2 (1.5) 1 (0.6) 0 9 (1.5) 4 (0.7)

Relationship to study drug

 Related 68 (11.8) 8 (1.4) 15 (12.4) 1 (0.8) 16 (9.8) 0 72 (11.7) 9 (1.5)

 Unrelated 97 (16.9) 110 (18.8) 15 (12.4) 16 (12.1) 17 (10.4) 17 (9.6) 104 (16.9) 125 (20.4)

Most common TEAEsb 

 Application site pain 30 (5.2) 2 (0.3) 8 (6.6) 0 10 (6.1) 0 31 (5.0) 2 (0.3)

 Application site dryness 24 (4.2) 1 (0.2) 4 (3.3) 0 4 (2.5) 0 26 (4.2) 1 (0.2)

 Application site exfoliation 8 (1.4) 0 6 (5.0) 0 4 (2.5) 0 12 (1.9) 0

 Viral upper respiratory tract infectiona 25 (4.3) 25 (4.3) 6 (5.0) 2 (1.5) 1 (0.6) 2 (1.1) 35 (5.7) 29 (4.7)

aNo instances were considered by the investigator to be treatment related.
bReported in ≥3% of participants in any treatment arm across all subgroups.
SAE, serious adverse event; TAZ, tazarotene; TEAE, treatment-emergent adverse event. 

studies conducted exclusively in patients with darker skin tones. 
For example, in a separate study of less than 80 participants, 
tazarotene 0.1% cream improved facial PIH compared with base-
line in participants with Fitzpatrick skin type III–VI.20 This benefit 
of tazarotene 0.045% lotion is not a universal effect of topical 
retinoids. A clinical trial comparing adapalene 0.1%, adapalene 
0.3%, and tretinoin 0.05% found that 90 days of treatment with 
adapalene 0.3% or tretinoin 0.05% was associated with lower 
counts of noninflammatory and inflammatory acne lesions.11

However, study participants receiving either treatment reported 
higher rates of PIH and overall adverse events compared with 
participants in the adapalene 0.1% arm.11 

Despite the large number of participants in our pooled analysis 
overall, the small proportion of participants who self-identified 
as black may have limited our findings. Our analyses found 
trends for improvement but no significant differences between 
tazarotene 0.045% lotion and vehicle lotion groups for two ef-
ficacy assessments: change in inflammatory lesion counts and 
treatment success by week 12. The lack of a statistical differ-
ence between tazarotene and vehicle lotion in the reduction of 
inflammatory lesions is likely due to the high response rate to 
vehicle in black participants (Figure 1B), whereas the statistical 
analysis of treatment success may have been limited in part by 
the small sample size. Although the proportions of black partici-
pants in these phase 3 trials were similar to other clinical trials in 
dermatology, having larger sample sizes could have increased 
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identical phase 3 trials, regardless of race and ethnicity, with 
fewer acne lesions and improved treatment success over a 12-
week course of therapy. This new formulation of tazarotene had 
good tolerability compared with vehicle lotion as well as lower 
rates of irritation-related TEAEs compared with retinoid-based 
treatments. Tazarotene 0.045% lotion does not appear to induce 
post-inflammatory hyperpigmentation and may be an effective 
and well tolerated treatment option for patients with skin of 
color.
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