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ARTICLE

Low irritation potential of tazarotene 0.045% lotion: Head-to-head comparison
to adapalene 0.3% gel and trifarotene 0.005% cream in two studies

Zoe D. Draelos

Dermatology Consulting Services, PLLC, High Point, NC, USA

ABSTRACT
Background: Irritation with topical retinoids presents a significant impediment to acne treatment
adherence. Two studies assessed the irritation potential of tazarotene 0.045% lotion versus adapalene
0.3% gel and trifarotene 0.005% cream.
Methods: In two double-blind, 12-day modified cumulative irritation patch studies, healthy adults
(N¼ 20 each) had two active patches, containing 0.1 cc of tazarotene 0.045% lotion and either adapa-
lene 0.3% gel (Study 1) or trifarotene 0.005% cream (Study 2), and one control patch (no product)
placed on their upper back. Skin irritation was assessed and patches were replaced every 2–3days.
Results: In Study 1, tazarotene 0.045% lotion and adapalene 0.3% gel were both mildly irritating,
though irritation was lower overall with tazarotene 0.045% lotion. In Study 2, significantly greater irri-
tation was observed with trifarotene 0.005% cream than tazarotene 0.045% lotion, beginning two
days after the first patch application and at each subsequent visit. In sub-analyses of data from both
studies, irritation among participants with acne was similar to the overall study populations.
Conclusions: In two head-to-head studies comparing the irritation potential of third- and fourth-gen-
eration retinoids, tazarotene 0.045% lotion was significantly less irritating than trifarotene 0.005%
cream and numerically less irritating than adapalene 0.3% gel.
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Introduction

Topical retinoids have been used in the treatment of acne for
over 50 years and are recommended as first-line acne therapies
(1,2). Although efficacious (3), the clinical effectiveness of topical
retinoids can be limited by tolerability concerns (2,4). In fact,
the very mechanisms by which retinoids address the patho-
physiology of acne may contribute to cutaneous irritation (5),
potentially leading to perceptions that the tradeoff for greater
efficacy is poorer tolerability (6,7).

Tolerability of topical retinoids is impacted by a number of
factors, including the retinoid itself, the concentration used, and
the vehicle used for its delivery (8), as well as skin hydration

and moisturization (5). Third- and fourth-generation topical ret-
inoid formulations use lower drug concentrations, enhanced
vehicles, and/or novel retinoids to be clinically efficacious while
providing a more patient-friendly tolerability profile (2). For
example, adapalene was specifically designed to have a particle
size of 3–10 microns to provide preferential delivery into the
pilosebaceous unit and is considered one of the best-tolerated
topical retinoids (9,10); prescription-strength adapalene 0.3% gel
is approved for the treatment of acne in patients aged 12 years
and older (11). Tazarotene 0.045% lotion, approved for the treat-
ment of acne in patients 9 years of age and older (12), uses a
proprietary polymeric emulsion vehicle to uniformly deliver
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hydrating excipients onto the skin along with a lower dose of
tazarotene than other commercially available 0.1% tazarotene
formulations (13). Trifarotene is a first-in-class fourth-generation
retinoid, developed to have greater specificity for the gamma
subtype of retinoic acid receptors than its predecessors (14).
Trifarotene 0.005% cream, indicated for the treatment of facial
and truncal acne in patients 9 years of age and older, is the
most-recently approved single-agent topical retinoid for acne
(2,14–16).

Thorough cross-study comparisons of adverse events associ-
ated with topical retinoids have been made (2,3,7), though dis-
cerning their relative tolerability from these studies is made
difficult by differences in study populations and designs along
with differences in definitions and assessments used.
Furthermore, there are few studies that have directly compared
cutaneous irritation of topical retinoid formulations in a head-
to-head fashion (8,17), and fewer still comparing newer retinoid
formulations. Two modified cumulative irritation patch test
(CIPT) studies, in which each participant served as their own
control, directly compared the irritation potential of tazarotene
0.045% lotion versus adapalene 0.3% gel or trifarotene 0.005%
cream (15).

Methods

Two identical 12-day modified CIPT studies enrolled adults
(�18 years) with Fitzpatrick skin types I–II and normal upper
back skin. At the first study visit, three 2” x 3” Telfa patches cov-
ered with Scanpor tape were applied to participants’ upper
back (infrascapular region) in a randomized, double-blind fash-
ion. Two of the patches were loaded with active study drugs
distributed evenly over the Telfa patch; one control patch con-
tained no study product (Figure 1). The location of the patches
was randomized for each participant. In Study 1, active patches
were loaded with 0.1 cc of adapalene 0.3% gel (DifferinVR ;
Galderma) or tazarotene 0.045% lotion (ArazloVR ; Ortho
Dermatologics). In Study 2, active patches were loaded with
0.1 cc of trifarotene 0.005% cream (AkliefVR ; Galderma) or tazaro-
tene 0.045% lotion. Patches were applied a total of five times
using the modification to the traditional daily patch replace-
ment, as first described by Berger and Bowman (18). Study
patches were replaced three times weekly to minimize tape

irritation. Participants were instructed to keep the patches dry
throughout the studies.

At each patch removal (study visits 2–6), irritation at applica-
tion sites was assessed using scales that have been validated in
previous cumulative irritation patch tests for topical fomulations
(18,19). Dermal Effects were assessed using an 8-point scale and
Other Effects were assessed using a 7-point scale; higher scores
for either assessment were indicative of greater irritation (Table 1).
Patches were not replaced after assessments were made on the
final study visit (Visit 6). Scores at each study visit were averaged
and analyzed using a Wilcoxon signed-rank test; group differences
were considered statistically significant at a p-value of �0.05. To
compare overall irritation, the maximum irritation score at any visit
(Dermal or Other Effects) for each drug was tabulated by individ-
ual and summed across participants. Additional sub-analyses were
performed for participants with acne. Adverse events were moni-
tored throughout the studies.

These studies were approved by the Allendale Institutional
Review Board (Old Lyme, CT, USA) and were conducted in
accordance with principles of Good Clinical Practice and the
Declaration of Helsinki. All participants provided written
informed consent.

Results

In the first study of adapalene 0.3% gel versus tazarotene
0.045% lotion, all 20 enrolled adults completed the study. They
ranged in age from 22–69 years (mean: 50.1 years); all were
White, and 19/20 (95%) were female.

Both tazarotene 0.045% lotion and adapalene 0.3% gel were
assessed as minimally irritating, with Dermal Effects mean scores
<1 and negligible Other Effects (Figure 2; Supplemental Table
1). Tazarotene 0.045% lotion was less irritating than adapalene
0.3% gel overall (highest Dermal Effects mean scores: 0.5 and
0.8, respectively), though differences between the drugs were
not statistically significant at any assessment. No Dermal Effects
or Other Effects were observed at the control patch site at any
study visit. No adverse events were reported during the study.

Out of the overall study population, nine participants had
acne (22–47 years; mean 37.8 years; 88.9% female). Dermal
Effects and Other Effects were similar in this subgroup to the
overall study population. Although Dermal Effects scores for

Figure 1. Study Design. Patches were placed on participants’ backs in randomized order.
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both drugs were slightly higher amongst participants with acne,
both drugs were still regarded as only mildly irritating, with
highest mean scores of 0.67 for tazarotene 0.045% lotion and
1.0 for adapalene 0.3% cream. Images of representative patch
application sites at the final assessment in participants with
acne are shown in Figure 3.

In the second study of trifarotene 0.005% cream versus tazar-
otene 0.045% lotion, 20 adults (22–74 years; mean 51.4 years)
were enrolled and completed the study; 18/20 (90%) were
White, 2/20 (10%) were Black, and 18/20 (90%) were female.

As in Study 1, tazarotene 0.045% lotion was assessed as min-
imally irritating, with Dermal Effects mean scores <1 and Other
Effects mean scores <0.3 at all study visits. In contrast, trifaro-
tene 0.005% cream was assessed as significantly more irritating
than tazarotene 0.045% lotion (Figure 4; Supplemental Table 2).
Dermal Effects and Other Effects mean scores were significantly
greater with trifarotene 0.005% cream versus tazarotene 0.045%
lotion beginning at Visits 2 and 3, respectively, and continuing
through the end of the study (p< 0.05, all). The highest irrita-
tion scores with trifarotene 0.005% cream were over 3-fold
greater than with tazarotene 0.045% lotion (Dermal Effects: 2.20
versus 0.70; Other Effects: 0.70 versus 0.20, respectively). Dermal
Effects mean scores were significantly greater for both drugs
than at the control patch, beginning at Visit 2 for trifarotene
0.005% cream and Visit 4 for tazarotene 0.045% lotion (2 and

8 days after initial patch placement, respectively) and continuing
through the remainder of the study (p< 0.05, all). Other Effects
with tazarotene 0.045% lotion were not significantly different
from the control patch. No adverse events were reported during
the study.

Of the overall study population, 7 participants had acne (22–
44 years; mean 36.4 years; 85.7% female; 85.7% White, 14.3%
Black). As in Study 1, Dermal Effects and Other Effects were
similar in this subgroup to the overall study population, though
slightly higher overall. Among these participants, highest
Dermal Effects mean scores for tazarotene 0.045% lotion and tri-
farotene 0.005% cream were 0.86 and 2.43, respectively; mean
scores were significantly greater with trifarotene 0.005% cream
versus tazarotene 0.045% lotion beginning at Visit 3 and con-
tinuing through the remaining study visits (p< 0.05, all). Other
Effects mean scores were significantly greater with trifarotene
0.005% cream than with tazarotene 0.045% lotion at the final
two assessments (p< 0.05, all; highest mean scores: 1.14, and
0.29, respectively). Images of representative patch application
sites at the final assessment in participants with acne are shown
in Figure 5.

Overall, tazarotene 0.045% lotion was associated with the
lowest maximum irritation scores (Dermal or Other Effects;
Figure 6). Across the two studies, 40–50% of participants
experienced no irritation at the tazarotene 0.045% lotion

Table 1. Assessments of Irritation.

Score Dermal Effects Other Effects

0 No evidence of irritation No other effects
1 Minimal erythema, barely perceptible Slight glazed appearance
2 Definite erythema, readily visible; minimal edema or minimal papular response Marked glazing
3 Erythema and papules Glazing with peeling and cracking
4 Definite edema Glazing with fissures
5 Erythema, edema, and papules Film of dried serous exudates
6 Vesicular eruption Small petechial erosions and/or scabs
7 Strong reaction spreading beyond application site –

Figure 2. Irritation Potential of Adapalene 0.3% Gel Versus Tazarotene 0.045% Lotion (Study 1). Means, standard deviations, and p-values at all study visits are
presented in Supplemental Table 1. Patches were applied at visits 1–5 after any skin assessments were made. Visits 1–6 correspond to study days 1, 3, 5, 8, 10,
and 12, respectively. Filled symbols represent the overall study population (N¼ 20); open symbols represent participants with acne (n¼ 9). There were no statis-
tically significant differences between adapalene 0.3% gel and tazarotene 0.045% lotion at any study visit. For adapalene 0.3% gel, Dermal Effect scores were sig-
nificantly greater vs control at visits 4–6 for both the overall and acne-only study populations. For tazarotene 0.045% lotion, Dermal Effects scores were
significantly greater vs control at visits 4–6 for the overall study population, and at visit 5 for the acne-only population.
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patch site, and an additional 30–35% of participants experi-
enced a maximum irritation score of 1. Adapalene 0.3% gel
was only slightly more irritating, with 30% of participants in
Study 1 experiencing no irritation and 40% with a maximum
score of 1 at the patch site. Trifarotene 0.005% cream was

the most irritating formulation. All participants in Study 2
experienced irritation with trifarotene 0.005% cream and all
maximum irritation scores were 2 or 3. Summed maximum
irritation scores were �1.5 times greater with adapalene 0.3%
gel than with tazarotene 0.045% lotion (Study 1; 20 versus

Figure 4. Irritation Potential of Trifarotene 0.005% Cream Versus Tazarotene 0.045% Lotion (Study 2). �p < 0.05, trifarotene 0.005% cream vs tazarotene 0.045%
lotion, overall study population (N¼ 20; filled symbols). #p < 0.05, trifarotene 0.005% cream vs tazarotene 0.045% lotion, acne-only population (n¼ 7; open sym-
bols). Means, standard deviations, and p-values at all study visits are presented in Supplemental Table 2. Patches were applied at visits 1–5 after any skin assess-
ments were made. Visits 1–6 correspond to study days 1, 3, 5, 8, 10, and 12, respectively. For trifarotene 0.005% cream, Dermal Effects scores were significantly
greater vs control at visits 2–6 for the overall study population and at visits 3–6 for the acne-only population; Other Effects scores were significantly greater vs
control at visits 3–6 for the overall study population and at visits 5–6 for the acne-only population. For tazarotene 0.045% lotion, Dermal Effects scores were sig-
nificantly greater vs control at visits 4–6 for both the overall and acne-only study populations; Other Effects scores were not significantly different from control at
any study visit.

Figure 3. Participant Photographs at Final Assessment in Participants With Acne (Study 1; Visit 6; Day 12). Individual results may vary.
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13, respectively) and ~2.6 times greater with trifarotene 0.005%
cream than with tazarotene 0.045% lotion (Study 2; 49 versus
19, respectively).

Discussion

Tolerability of topical acne therapy is a key driver of patient
acceptance and adherence to treatment, which can impact
product efficacy (4,20,21). However, understanding the relative
tolerability of topical retinoids is made difficult by a scarcity of
head-to-head comparisons (22). This applies not only to the
fourth-generation retinoid trifarotene—which has less data on
irritation relative to adapalene lotion or gel and tazarotene gel,

cream, or foam (2,3)—but also to newer formulations of estab-
lished retinoids, such as tazarotene 0.045% lotion. As such, two
within-subject studies were conducted to evaluate the irritation
potential of tazarotene 0.045% lotion versus adapalene 0.3% gel
(Study 1) and trifarotene 0.005% cream (Study 2). In these
randomized, 12-day modified CIPT studies, tazarotene 0.045%
lotion was found to be numerically less irritating than adapalene
0.3% gel and significantly less irritating than trifarotene 0.005%
cream.

The strength of these studies is that they allowed for direct,
head-to-head comparisons of irritation with tazarotene 0.045%
lotion versus adapalene 0.3% gel or trifarotene 0.005% cream
within the same patients. The lower overall degree of irritation

Figure 5. Participant Photographs at Final Assessment in Participants With Acne (Study 2; Visit 6; Day 12). Individual results may vary.

Figure 6. Maximum Irritation Scores (N¼ 20 each study). Maximum score indicates the highest Dermal Effects or Other Effects score that each participant experi-
enced at any study visit.
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with tazarotene 0.045% lotion relative to adapalene 0.3% gel in
the first study is notable, as adapalene in varying formulations
is generally perceived to be among the best-tolerated topical
retinoids (3,6,7,10). In the second study, maximal mean Dermal
Effects scores with trifarotene 0.005% cream were over 3 times
greater than with tazarotene 0.045% lotion. In addition, while
half of the participants had no evidence of irritation at the
tazarotene 0.045% lotion patch site, all participants had irritation
at the trifarotene 0.005% cream patch site, with maximum
Dermal Effects or Other Effects scores ranging from 2 to 3.
Overall, despite the small number of participants enrolled
(N¼ 20), mean irritation scores with tazarotene 0.045% lotion
were found to be significantly lower than with trifarotene
0.005% cream, further underscoring the strength of the head-to-
head study design and highlighting the robust differences in
irritation potential between these two retinoid formulations.
Similar patterns of results in both studies were observed among
participants with acne, indicating the lower irritation potential
with tazarotene 0.045% lotion.

The methodology used in these studies is standardized and
has been widely adopted for the evaluation of irritation for a
variety of topical and transdermal applications, including topical
retinoids (23–25). Nonetheless, the generalizability of these find-
ings may be limited in that continuous exposure to topical
treatments, applied to the back under occlusion, does not
reflect the once-daily application indicated for their use in the
treatment of acne (11,12,16). While exposure over 12 days is also
not commensurate with the duration of topical acne treatment,
which can take several months (26), irritation associated with
topical retinoids typically peaks within the first few weeks of
treatment (5), consistent with the time frame for measuring irri-
tation in these studies. Moreover, significantly greater irritation
with trifarotene 0.005% cream versus tazarotene 0.045% lotion
was seen as early as two days after initial patch application.
Thus, lower rates of irritation with tazarotene 0.045% lotion in
these studies were observed during the period in which toler-
ability of acne treatment may be of greatest concern.

Enrollment in these studies was limited to adults with
Fitzpatrick skin types I–II, thus limiting the ability to extrapolate
these findings to other demographic groups, including patients
with more pigmented skin. However, this restriction was
deemed necessary for these cumulative irritation studies, as irri-
tation with acne treatments in people with skin of color carries
a higher risk of post-inflammatory hyperpigmentation (PIH), and
worsening PIH can lead to hypertrophic and keloidal scarring
(27). Though patients with more pigmented skin were not
included in this study, the importance of minimizing treatment-
related irritation in these patients has been highlighted in a
recent consensus publication, which emphasized the importance
of considering tolerability of active ingredients and vehicle
when choosing acne treatments for patients with skin of color
(27). An additional demographic consideration is that partici-
pants in these studies were generally older (mean age of
� 50 years) than the stereotypical acne patient; because skin
changes with age, these results may not reflect irritation that
may be experienced by younger patients. It should be noted,
however, that the study populations were selected for their
amenability to patch testing (eg, Fitzpatrick skin type) rather
than for acne treatment. Regardless, irritation assessments for
each drug were similar for participants with and without acne.
Moreover, although incidence of acne may be highest in people
under 18 years of age, the majority of acne patients are adults

(28) and acne prevalence among adults has been increasing
(29). This is particularly true among females (30), for whom irri-
tation associated with topical treatment may be especially con-
cerning (31).

These studies were designed to demonstrate the irritation
potential of topical retinoids under exaggerated conditions. In
clinical practice, irritation can be reduced by minimizing expos-
ure (eg, applying the least amount of medication to cover the
affected area, or washing off the medication after a short
period) and/or subsequent application of moisturizers.
Nonetheless, topical retinoids that are inherently less irritating
may promote effective treatment by reducing the need for add-
itional procedures that may negatively impact treatment adher-
ence and/or efficacy.

In the head-to-head comparisons reported here, tazarotene
0.045% lotion was numerically less irritating than adapalene
0.3% gel, one of the best-tolerated topical retinoids for acne,
and significantly less irritating than trifarotene 0.005% cream.
Findings were similar for the overall study populations and in
subpopulations of participants with acne. The low irritation
potential of tazarotene 0.045% lotion may encourage patient
acceptance and adherence to treatment and, as a result, greater
likelihood of acne improvement.
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