
Vol.:(0123456789)

American Journal of Clinical Dermatology (2022) 23:83–91 
https://doi.org/10.1007/s40257-021-00641-4

ORIGINAL RESEARCH ARTICLE

Tapinarof Cream 1% for Extensive Plaque Psoriasis: A Maximal Use 
Trial on Safety, Tolerability, and Pharmacokinetics

John E. Jett1  · Michael McLaughlin1  · Mark S. Lee2  · Lawrence Charles Parish3  · Janet DuBois4  · 
Tooraj Joseph Raoof5,6  · Glenn Tabolt1  · Timothy Wilson1  · Matthew C. Somerville1  · Wayne DellaMaestra1  · 
Stephen C. Piscitelli1 

Accepted: 26 September 2021 / Published online: 28 October 2021 
© The Author(s) 2021

Abstract
Background Tapinarof is a novel topical therapeutic aryl hydrocarbon receptor modulating agent in development for the 
treatment of psoriasis and atopic dermatitis.
Objective This multicenter, open-label trial assessed the safety, tolerability, pharmacokinetics (PK), and efficacy of tapinarof 
cream 1% once daily (QD) under maximal use conditions in extensive plaque psoriasis.
Methods Adults with a baseline Physician Global Assessment (PGA) score of ≥ 3 and body surface area (BSA) involvement 
≥ 20% received tapinarof cream 1% QD for 29 days. Safety and tolerability assessments included adverse events (AEs) and 
local tolerability scales. PK parameters were calculated using non-compartmental analysis. Efficacy assessments included 
change in PGA, Psoriasis Area and Severity Index score, and %BSA affected.
Results Twenty-one patients were enrolled. Common AEs were folliculitis, headache, back pain, and pruritus (none led to 
discontinuation). Tapinarof plasma exposure was low, with the majority of concentrations being below detectable limits. At 
day 29, 14 patients (73.7%) had a ≥ 1-grade improvement in PGA score and six patients (31.6%) had a ≥ 2-grade improve-
ment; four patients (21.1%) achieved treatment success (PGA 0 or 1 and ≥ 2-grade improvement).
Conclusion Tapinarof cream 1% QD was well tolerated, with limited systemic exposure and significant efficacy at 4 weeks 
in patients with extensive plaque psoriasis.
ClinicalTrials.gov Identifier NCT04042103.
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Key Points 

There is a need for efficacious topical therapies for pso-
riasis that can be used without restrictions on application 
site and the extent or duration of treatment, with con-
venient once-daily administration.

Tapinarof is a first-in-class, non-steroidal, topical 
therapeutic aryl hydrocarbon receptor modulating agent 
that is in development for the treatment of psoriasis and 
atopic dermatitis.

Tapinarof cream 1% QD has limited systemic exposure 
under maximal use conditions in adults with extensive 
plaque psoriasis (≥ 20% body surface area involvement) 
and has the potential to provide a highly effective treat-
ment option that can be used without restrictions in site/
extent of application and duration of use in accordance 
with reported findings in longer clinical trials.

1 Introduction

Psoriasis is a chronic relapsing inflammatory skin disease, 
with a prevalence of approximately 2% in Europe and North 
America [1, 2]. Psoriasis is present equally in both sexes, 
although men have a higher incidence of more severe forms. 
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Psoriasis disrupts daily activities such as work attendance, 
interpersonal relationships, and recreational activities, 
thereby significantly impacting quality of life. Psoriasis also 
places a large economic burden on society from healthcare 
costs to lost productivity [3, 4].

Up to 80% of patients have mild to moderate psoriasis 
that is generally managed with topical treatments. Although 
numerous topical treatments are available, there is a need for 
options that combine high efficacy with acceptable safety, 
without treatment duration or body surface area (BSA) 
restrictions.

Tapinarof is a first-in-class, non-steroidal, topical thera-
peutic aryl hydrocarbon receptor (AhR) modulating agent that 
is in development for the treatment of psoriasis and atopic 
dermatitis. Tapinarof specifically binds to and activates the 
AhR, a ligand-dependent transcription factor, leading to the 
downregulation of pro-inflammatory cytokines, including 
interleukin-17, and induction of expression of skin barrier 
proteins related to keratinocyte differentiation, including 
filaggrin and loricrin, thus promoting skin barrier normaliza-
tion [5–7]. Tapinarof has been evaluated in 18 clinical trials 
including more than 2200 patients, demonstrating significant 
efficacy and a favorable safety and tolerability profile [8–10].

The purpose of this trial was to evaluate systemic expo-
sure of tapinarof under conditions that would maximize the 
potential for drug absorption with the intended use of the 
product [11].

2  Materials and Methods

2.1  Study Design

This was a phase IIa, multicenter, open-label maximal use 
study of tapinarof cream 1% once daily (QD) in adult patients 
with extensive (≥ 20% BSA involvement) plaque psoriasis. 
Patients were enrolled at five clinical sites in the United 
States (US). After a 34-day screening period, eligible patients 
applied tapinarof cream 1% QD from days 1 through 29 to all 
originally identified affected areas, and any newly appearing 
plaques. Patients returned to the clinic on days 2, 15, 29, and 
30 for study assessments and received phone calls on days 8 
and 22. A final in-person follow-up visit occurred 7–10 days 
after the day 29 visit. On clinic visit days during the treatment 
period, patients applied the study drug under the supervision 
of site personnel after assessments had been completed. Full 
pharmacokinetics (PK) profiles and Holter monitoring were 
collected on day 1 and on day 29 (with corresponding 24-h 
time points collected on day 2 and day 30, respectively). Lim-
ited PK sampling was performed on day 15. Pretreatment, 
time-matched Holter monitoring was conducted on day − 1 
and the morning of day 1. Patients who withdrew from the 
study before day 30 completed an early termination visit.

Compliance was assessed by completion of a daily patient 
diary. Patients were considered to be compliant when they 
applied 80–120% of the total number of expected doses dur-
ing the treatment period. Safety was assessed by adverse 
events (AEs), physical examination, vital signs, and labo-
ratory assessments. Local tolerability was evaluated using 
investigator-assessed scales, completed at baseline and day 
29. Investigators assessed the presence and degree of irri-
tation based on dryness, erythema, and peeling. Efficacy 
was assessed using a 5-point Physician Global Assessment 
(PGA) scale, Psoriasis Area and Severity Index (PASI) 
score, and %BSA affected.

The study was conducted in accordance with the Interna-
tional Conference on Harmonization of Technical Require-
ments for Registration of Pharmaceuticals for Human Use 
Good Clinical Practice and the Declaration of Helsinki 
2008. Approval was obtained from the local ethics commit-
tee or institutional review board at each trial center. Writ-
ten informed consent was obtained from each patient prior 
to the performance of any study-specific procedures. The 
primary objectives were to evaluate the safety, tolerability, 
and PK of tapinarof cream 1% QD in patients with extensive 
plaque psoriasis. The secondary objectives were to evalu-
ate the efficacy of tapinarof cream 1% QD in patients with 
extensive plaque psoriasis and to exclude clinically relevant 
effects of tapinarof cream 1% QD on the Q- to T-wave (QT) 
interval corrected for heart rate (HR) using Fridericia’s for-
mula (QTcF), a measure of cardiac repolarization. The key 
inclusion and exclusion criteria are summarized in Supple-
mentary Table 1 (see the electronic supplementary material).

2.2  Study Treatments

Tapinarof cream 1% was dispensed to patients during clinic 
visits and administered at home between clinic visits. Patients 
were instructed to apply tapinarof cream 1% QD in the morn-
ing to all affected areas, including newly appearing plaques 
and plaques/areas that improved during the study. Patients 
applied sufficient quantity to cover each lesion completely 
with a thin layer. Patients were allowed, but not required, to 
treat palms, fingernails, soles, toenails, and scalp.

2.3  Study Assessments

Safety assessments included the frequency and severity of 
local and systemic AEs, treatment-emergent AEs (TEAEs), 
serious AEs (SAEs), AEs of special interest (AESIs), brief 
physical examinations, laboratory values, vital signs, safety 
electrocardiograms (ECGs), and local tolerability scales. 
AEs, TEAEs, SAEs, and AESIs were assessed during visits 
at screening, day − 1, baseline, days 2, 15, 29, 30, and fol-
low-up, and during phone calls at days 8 and 22. Brief physi-
cal examinations were assessed at screening and follow-up. 
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Laboratory values were assessed at screening, baseline, 
day 29, and follow-up. Vital signs were assessed at screen-
ing, baseline, and follow-up. Safety ECGs were assessed 
at screening and follow-up. Local tolerability scales were 
assessed at baseline and days 15 and 29, with a score of 
0 indicating no irritation and a score of 4 indicating very 
severe irritation (see the electronic supplementary material, 
Supplementary Table 2). Serial plasma samples for PK anal-
ysis were collected on days 1 and 29 at pre-dose, at 1, 2, 3, 4, 
5, 8, and 12 h after dosing, and on days 2 and 30 at 24 h after 
dosing. Additional plasma samples for PK analysis were col-
lected on day 15 at pre-dose and at 2 and 4 h after dosing. 
PK profiles for tapinarof and tapinarof sulfate (metabolite) 
were derived on days 1 and 29, and the following PK param-
eters were calculated, data permitting: area under the curve 
from time zero to the last quantifiable time point (AUC 0–last), 
maximum plasma concentration (Cmax), time to maximum 
plasma concentration (Tmax), and elimination half-life (t½).

The secondary endpoints were analysis of the mean 
change from baseline in QT interval corrected for HR using 
Fridericia’s formula (ΔQTcF) at each post-treatment time 
point on the sampling day with the higher Cmax (day 1); a 
concentration-QTcF analysis investigating the relationship 
between tapinarof plasma concentration and ΔQTcF; and the 
following efficacy assessments: mean change from baseline 
to day 29 in PGA, PASI score, and %BSA affected. Data for 
QTcF, ΔQTcF, and other cardiodynamic assessments were 
obtained from continuous Holter readings collected on days 
− 1, 1, 2, 29, and 30. All Holter/ECG data were collected 
using M12R continuous 12-lead digital recorders and the 
M12A Enterprise Holter System Client (Global Instrumenta-
tion, LLC, Manlius, New York, USA). ECG intervals were 
measured by the core laboratory in a blinded manner using 
the Expert Precision QT technique. Efficacy assessments 
(PGA, PASI, and %BSA affected) were conducted at screen-
ing, baseline, and day 29.

Exploratory endpoints included additional cardiodynamic 
assessments obtained from continuous Holter readings col-
lected on days − 1, 1, 2, 29, and 30, including analysis of 
change in HR from baseline (ΔHR), time between the P- and 
R-wave (PR) interval (ΔPR), and complex between Q- and 
S-wave (QRS) interval (ΔQRS) at each post-treatment time 
point on the sampling day with the higher Cmax (day 1); 
analysis of categorical outliers for QTcF, HR, PR, and QRS 
intervals; and frequency of treatment-emergent changes for 
T-wave morphology and U-wave presence.

2.4  Data Analysis

2.4.1  Safety and Tolerability Analyses

Safety and tolerability were evaluated by assessment of 
clinical laboratory tests, physical examinations, vital 

signs measurements, ECG readings, and local tolerability 
scales at various time points during the study and by the 
documentation of AEs. The following were reported as 
AESIs: contact dermatitis, folliculitis, and headache. All 
AEs were listed. By-patient data listings were generated 
for AEs, TEAEs, SAEs, AESIs, and AEs leading to study 
discontinuation.

2.4.2  Pharmacokinetics (PK) Analysis

Concentrations of tapinarof and tapinarof sulfate (metabo-
lite) were determined in plasma samples using a validated 
bioanalytical method. The lower limit of quantitation of 
the assay, which corresponds to the lowest concentration 
that can be reliably measured, was 50 pg/mL for tapin-
arof and 10 pg/mL for tapinarof sulfate. All PK analyses 
were performed using  Phoenix®  WinNonlin® Version 8.1 
(Certara, Princeton, NJ, USA) as part of a 21 CFR Part 
11-compliant database system (Pharsight Knowledgebase 
Server™). PK parameter estimates for tapinarof on days 1 
and 29 were calculated using noncompartmental analysis 
of the plasma concentration versus time data utilizing the 
actual sample collection time. AUC 0–last values were esti-
mated using the linear up-log down method. A minimum 
number of three data points were required for determina-
tion of the AUC 0–last.

2.4.3  Cardiodynamic Analyses

All statistical analyses for cardiodynamic assessments were 
performed using SAS Version 9.4 or higher (SAS Institute, 
Inc., Cary, NC). In all calculations, zero was substituted for 
below the quantification limit (BQL) concentrations. The by-
time-point analysis for QTcF was based on a linear mixed-
effects model with ΔQTcF as the dependent variable; time 
(i.e., post-baseline time point on the study day: categorical), 
treatment (tapinarof), and time-by-treatment interaction as 
fixed effects. The by-time-point analysis for HR, PR, and 
QRS intervals was based on the ΔHR, ΔPR, and ΔQRS, 
respectively, and the same model was used for ΔQTcF. For 
the concentration-QTcF analysis, the relationship between 
tapinarof plasma concentrations and ∆QTcF was investi-
gated using a linear mixed-effects modeling approach, with 
ΔQTcF as the dependent variable, time-matched tapinarof 
plasma concentration as the explanatory variable, a fixed 
intercept, and a random intercept and slope per patient, when 
applicable [12].

2.4.4  Efficacy Analyses

Efficacy was assessed by PGA, PASI, and %BSA affected, 
which were summarized at baseline and day 29. Change 
and percent change in PGA from baseline to day 29 were 



86 J. E. Jett et al.

summarized descriptively and analyzed with a 1-sample t 
test. The percentage of patients demonstrating treatment suc-
cess, defined by a PGA score of clear or almost clear (0 or 
1, respectively) and a ≥ 2-grade improvement, was assessed. 
The percentages of patients with a ≥ 1-grade improvement 
and a ≥ 2-grade improvement from baseline in PGA were 
also summarized.

3  Results

3.1  Study Population

Thirty-six adults with extensive plaque psoriasis were 
screened; 21 met inclusion/exclusion criteria and initiated 
treatment with tapinarof cream 1%; 19 out of 21 (90.5%) 
completed the trial, one out of 21 (4.8%) withdrew consent, 
and one out of 21 (4.8%) was lost to follow-up (Fig. 1). 
Patient demographics and baseline disease characteristics 
are summarized in Table 1.

Nineteen of 20 patients (95.0%) were compliant with 
treatment. One patient who was noncompliant administered 
only two applications of the expected 29 and withdrew con-
sent 14 days after their first dose. All others administered 
between 27 and 30 applications of the study drug. Compli-
ance could not be determined for the patient lost to follow-up 
as the study diary was not returned.

3.2  Safety Results

TEAEs, defined as those arising on or after the first study 
drug application, were reported in 12 of 21 (57.1%) patients. 
The most frequently reported TEAEs were folliculitis (four 
patients; 19.0%), headache (four patients; 19.0%), back pain 
(two patients; 9.5%), and pruritus (two patients; 9.5%). The 
TEAEs of folliculitis (four out of four patients) and headache 
(two out of four patients) were considered to be related to 
study drug.

There were no clinically relevant changes in laboratory 
values, vital signs, or ECG parameters. There were no deaths 
or discontinuations due to AEs. One patient experienced a 
SAE of pancreatitis that was unrelated to study drug.

Tapinarof was well tolerated at application sites. At 
baseline (day 1), seven patients applied the study drug to 
sensitive areas that included face, axilla, neck, anal crux, 
inframammary, and genitalia. No patients applying the 
product to sensitive areas reported irritation at baseline, 
day 15, or day 29. Overall, local tolerability was improved, 
with lower tolerability scores reported at day 29 compared 
to baseline. At day 29, 17 patients had no irritation and two 
patients had mild irritation.

3.3  PK Results

Mean tapinarof plasma concentrations versus time curves 
on day 1 and day 29 are shown in Fig. 2. Tapinarof con-
centrations were highest on day 1, with Tmax between 2 and 
5 h post-dose. On day 29, tapinarof concentrations were 
approximately tenfold lower than those observed on day 1, 
with slight fluctuations in concentrations at the measured 
time points. Across all patients, tapinarof plasma exposure 
was low, with most samples (284 out of 418 [67.9%]) hav-
ing concentrations BQL (< 50 pg/mL). Tapinarof sulfate 
concentrations in all PK samples were BQL (< 10 pg/mL).

The PK parameters for tapinarof were calculated using 
available tapinarof concentration data (Table 2). On day 1, 
Cmax values ranged from 0 to 4680 pg/mL (mean of 898 pg/
mL, median of 181 pg/mL). AUC 0–last values on day 1 
ranged from 26.8 to 22,113 pg·h/mL (geometric mean of 
861 pg·h/mL). Tapinarof exposure decreased over the course 
of the trial, with day 29 mean and median Cmax values of 
116 pg/mL and 59.4 pg/mL, respectively, and a geometric 
mean AUC 0–last value of 321 pg·h/mL. Geometric mean Cmax 
was not calculated on days 1 or 29 due to the high percent-
age of zero values in the data set. t½ could only be calculated 
in two patients (9.5%) on day 1 and no patients on day 29.

3.4  Cardiodynamic Results

3.4.1  Effect on Cardiac Repolarization

In the by-time-point analysis, ∆QTcF was negative at all 
post-dose time points on day 1 (the sampling day with the 
higher Cmax), ranging from − 7.2 ms to − 1.1 ms. There were 
three patients (seven time points) with QTcF between 450 

Fig. 1  Patient disposition
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and 480 ms and no patients with QTcF > 480 ms. There was 
one patient (one time point) with ΔQTcF between 30 and 
60 ms and no patients with ∆QTcF > 60 ms.

In the concentration-QTcF analysis, a linear model with 
an intercept was fitted for tapinarof plasma concentrations. 
The estimated slope of tapinarof plasma concentration in the 
concentration-QTcF relationship was not statistically signifi-
cant, shallow, and slightly negative: − 0.00016 ms per pg/
mL (90% confidence interval [CI] − 0.002172 to 0.001844), 
with an intercept of − 3.3 ms (90% CI − 6.03 to − 0.62). The 
effect on ∆QTcF can be predicted to be − 3.35 ms (90% CI 
− 6.02 to − 0.67). Based on this concentration-QTcF analy-
sis, a ΔQTcF exceeding 10 ms can be excluded within the 
observed range of tapinarof plasma concentrations up to 
~ 4600 pg/mL.

No clinically relevant effects on any other ECG param-
eters were observed.

3.5  Efficacy Results

Nineteen of 21 (90.5%) patients had assessments at baseline 
and day 29 and were included in the evaluation of efficacy. A 
summary of efficacy results is shown in Table 3.

3.5.1  Physician Global Assessment (PGA)

Of the 21 enrolled patients, 13 patients (61.9%) had a PGA 
score of 3 (moderate) and eight patients (38.1%) had a 
PGA score of 4 (severe) at baseline. Of the 19 patients that 
completed the study, 12 patients (63.2%) had a PGA score 
of 3 (moderate) and seven patients (36.8%) had a PGA 
score of 4 (severe) at baseline. At day 29, five patients 
(26.3%) had moderate and one patient (5.3%) had severe 
disease. Most patients had improved to a PGA score of 2 

Table 1  Patient demographics and baseline disease characteristics

%BSA % body surface area, BMI body mass index, PASI Psoriasis 
Area Severity Index, PGA Physician Global Assessment, QD once 
daily, SD standard deviation
a Age was calculated in years relative to the informed consent date
b A patient could report more than one race

Characteristic Tapinarof cream 1% QD
N = 21

Age, years, mean (SD)a 51.8 (13.91)
Male, n (%) 13 (61.9%)
Female, n (%) 8 (38.1%)
 Childbearing potential = yes 2 (25.0%)

Ethnicity, n (%)
 Hispanic or Latino 9 (42.9%)
 Not Hispanic or Latino 12 (57.1%)

Raceb, n (%)
 American Indian or Alaska Native 1 (4.8%)
 Black or African American 3 (14.3%)
 White 16 (76.2%)
 Not reported 1 (4.8%)

Height (cm), mean (SD) 171.62 (9.758)
Weight (kg), mean (SD) 97.51 (24.619)
BMI (kg/m2), mean (SD) 33.065 (7.8922)
PGA, n (%)
 3—moderate 13 (61.9%)
 4—severe 8 (38.1%)

Total %BSA affected
 Mean (SD) 27.20 (7.481)
 Median (minimum, maximum) 25.5 (20.5, 46.0)

Total PASI
 Mean (SD) 24.65 (7.146)
 Median (minimum, maximum) 22.2 (14.4, 36.9)

Fig. 2  Mean (+/− standard deviation) tapinarof plasma concentration vs time curves on a day 1 (baseline) and b day 29. All tapinarof sulfate 
concentrations were below the LLOQ of 10 pg/mL. Tapinarof LLOQ was 50 pg/mL. LLOQ lower limit of quantitation
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(mild disease; nine patients; 47.4%) or 1 (almost clear; 
four patients; 21.1%). The mean (standard deviation [SD]) 
change from baseline in PGA score at day 29 was − 1.2 
(1.0) (P < 0.0001).

Fourteen patients (73.7%) had a ≥ 1-grade improve-
ment in PGA score at day 29 and six patients (31.6%) 
experienced a ≥ 2-grade improvement from baseline, 
demonstrating a shift of patients from more severe dis-
ease to milder disease at day 29. Despite only a 4-week 
treatment period, four patients (21.1%) met the criteria 
for treatment success, which required a PGA score of 0 
(clear) or 1 (almost clear) and a ≥ 2-grade improvement 
from baseline.

3.5.2  Psoriasis Area and Severity Index (PASI)

At baseline, the mean (SD) total PASI score was 24.65 
(7.146). At day 29, a significant mean change in PASI score 
from baseline of − 15.14 (95% CI − 19.61 to − 10.66) and 
a mean percent change from baseline of − 59.56% (95% CI 
− 73.53 to − 45.59) were observed. Eighteen of 19 patients 
(94.7%) demonstrated improvement in PASI score during 
the trial.

3.5.3  %BSA Affected

At baseline, the mean %BSA (SD) affected was 27.20 
(7.481). A significant mean change in %BSA affected 
from baseline of − 14.44 (95% CI − 19.84 to − 9.04) and 
mean percent change from baseline of − 49.77% (95% CI 
− 65.45 to − 34.09) were observed at day 29. Seventeen of 
19 patients (89.5%) demonstrated improvement in %BSA 
affected during the trial.

4  Discussion

This trial assessed the PK, safety, cardiodynamics, and 
efficacy of tapinarof under conditions of maximal use in 
patients with plaque psoriasis with ≥ 20% BSA of disease. 
This coverage area represents the extreme of drug appli-
cation in this disease and serves as a maximum exposure 
scenario to evaluate drug absorption following topical 
application.

Safety and tolerability are key determining factors in 
whether patients adhere to their prescribed regimen of top-
ical medications. The favorable safety profile of tapinarof 

Table 2  Pharmacokinetics parameter estimates for tapinarof by day

BQL values (concentrations < 50  pg/mL) before the first quantifiable concentration were set to zero. BQL values after the first quantifiable 
concentration and followed by a value above the lower limit of quantification were set as missing. If two consecutive BQL values occurred after 
Tmax, the subsequent values were imputed as missing
AUC 0–last area under the curve from time zero to the last quantifiable time point, BQL below the quantification limit, Cmax maximum plasma con-
centration, CV% coefficient of variation percentage, Geo. geometric, Max maximum, Min minimum, NC not calculated, PK pharmacokinetics, 
SD standard deviation, t½ elimination half-life, Tlast time of the last measurable concentration, Tmax time to maximum plasma concentration
a Missing sampling or concentration values were not imputed, but left missing in the calculation of derived PK parameters. Patients with a mini-
mum of three post-dose time points were required for determination of AUC 0–last. A minimum of three descending time points with quantifiable 
plasma concentrations after Cmax were used in the estimation of the terminal phase rate constant (λz), for the determination of the t½. t½ was 
reported wherever the adjusted R2 value was > 0.7
b Geometric mean and geometric CV% were not calculated for Cmax on days 1 or 29 due to the greater than expected number of zero values in the 
data set
c One patient had their 24-h sample on day 30 (visit 7) collected outside the predetermined sample collection window; therefore, the sample was 
excluded from the analysis

PK  parametera N Mean SD CV% Min Median Max Geo. mean Geo. CV%

Baseline (day 1)
 Cmax (pg/mL) 21 898 1448 161.2 0.0 181 4680 NCb NCb

 Tmax (h) 18 4.39 5.48 124.8 1.1 3.10 23.8 2.99 94.55
 Tlast (h) 18 9.50 7.85 82.6 1.2 8.04 24.2 6.48 123.4
 AUC 0–last (pg·h/mL) 17 4067 6331 155.7 26.8 2095 22,113 861 1067
 t½ (h) 2 6.41 0.691 10.78 5.9 6.41 6.9 6.39 10.83

Day  29c

 Cmax (pg/mL) 19 116 148.4 127.85 0.0 59.4 467 – –
 Tmax (h) 11 4.02 3.005 74.71 1.1 3.17 12.2 3.31 70.30
 Tlast (h) 11 7.39 6.650 90.03 2.2 5.13 24.1 5.54 88.32
 AUC 0–last (pg·h/mL) 11 609 645.9 106.1 29.7 279 1994 321 220.0
 t½ (h) 0 – – – – – – – –
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is consistent with the low systemic absorption following 
topical dosing. There were no treatment interruptions or 
discontinuations due to TEAEs. Folliculitis and headache 
were the most common TEAEs, reported in four patients 
each. Severity of folliculitis was mild (grade 1) in three 
patients and moderate (grade 2) in one patient, with no 
patients discontinuing application of tapinarof due to fol-
liculitis. Folliculitis in this study was consistent with pat-
terns observed in the pivotal studies, in which most events 
were mild and associated with low discontinuation rates 
regardless of duration of treatment [10]. Based on the role 
of tapinarof in regulating skin barrier protein expression, 
we hypothesize that the reported events of folliculitis may 
be primarily associated with follicular cornification and 
plugging resulting from the upregulation of stratum cor-
neum components related to keratinocyte differentiation. 
Although the exact mechanism of headache is unclear, we 
believe that this AE is not due to systemic absorption of 
tapinarof, based on the minimal systemic exposure dem-
onstrated in the current study.

Tapinarof tolerability scores indicated no or mild irrita-
tion in most cases, including no irritation observed when 
applied in sensitive areas. This safety profile represents a 
significant advantage over other topical products, includ-
ing retinoids, vitamin D analogs, and corticosteroids, which 
have restrictions on chronic use, application sites, or both.

Across all patients, tapinarof plasma exposure was low 
and the majority of samples were BQL. Tapinarof exposure 
decreased over the course of the study, with mean Cmax val-
ues of 898 pg/mL and 116 pg/mL on days 1 and 29, respec-
tively. The reason for decreased tapinarof systemic exposure 
over time is unknown, but may be due to skin barrier func-
tion repair. No relationship between tapinarof exposure and 
%BSA of disease was observed. For example, the patient 
with the highest %BSA affected (46%) had mostly undetect-
able concentrations, whereas another patient at the low end 
of the %BSA affected range (22%) had an almost complete 

PK profile. There were no patients with measurable tapin-
arof sulfate (metabolite) concentrations even with a sensi-
tive assay, confirming that tapinarof is the major circulating 
component in plasma.

Safety evaluations included assessments of QT inter-
val prolongations and other cardiodynamic parameters, 
as required by the Food and Drug Administration for all 
investigational drugs. No evidence of QT interval prolon-
gation or effects on other ECG parameters was observed by 
matched time point analysis or concentration-QTcF analy-
sis. This evaluation in patients with psoriasis is useful to 
confirm the lack of a potential QT interval effect with tap-
inarof, given that it may be challenging to achieve plasma 
concentrations in healthy volunteers with intact skin in a 
thorough QT study. These data are consistent with those of 
nonclinical studies that were conducted in minipigs, with 
up to 6% tapinarof cream showing no effect on QT interval 
or HR. Furthermore, the in vitro 50% inhibitory concentra-
tion for hERG (human ether-a-go-go-related gene) inhibi-
tion is > 20,000-fold the free plasma concentration at the 
clinical Cmax.

Tapinarof has demonstrated efficacy and safety in two 
phase III clinical trials for the treatment of plaque psoriasis 
in adults [10]. In these pivotal trials, the treatment duration 
was 12 weeks. Patients in the current study were treated 
for only 29 days because the primary objective of maxi-
mal use trials is assessment of safety and PK. Despite the 
shortened treatment course, improvement in PGA and PASI 
scores were observed. Six patients (32%) had ≥ 2-grade 
improvement in the PGA score, and four patients (21%) had 
a PGA score of clear or almost clear (0 or 1, respectively) 
and a ≥ 2-grade improvement. Similarly, seven patients 
(37%) achieved a 75% improvement in the PASI score over 
4 weeks, and the percent decrease in BSA affected was 
approximately 50% from baseline to day 29. These data 
demonstrate the activity of tapinarof in plaque psoriasis and 
the rapid onset of effect.

Table 3  Efficacy following 4 weeks of treatment

Nineteen of 21 (90.5%) patients had assessments at baseline and day 29 and were included in the evaluation of efficacy
BSA body surface area, PASI Psoriasis Area Severity Index, PASI75 ≥ 75% improvement in PASI score from baseline, PGA Physician Global 
Assessment, QD once daily, SD standard deviation

Efficacy parameter Tapinarof cream 1% QD
(N = 19)

Patients with ≥ 1-grade improvement in PGA score, n (%) 14 (73.7%)
Patients with ≥ 2-grade improvement in PGA score, n (%) 6 (31.6%)
Patients with a PGA score of 0 or 1 and a ≥ 2-grade improvement in PGA score, n (%) 4 (21.1%)
Mean change in PGA from baseline to day 29 (SD) −1.2 (1.0)
Mean % change in PASI score from baseline to day 29 (SD) −59.56 (28.981)
Mean % change in BSA affected from baseline to day 29 (SD) −49.77 (32.529)
Patients who achieved PASI75, n (%) 7 (36.8%)
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The results from this study demonstrate that tapinarof 
cream 1%QD is generally well tolerated, has limited sys-
temic exposure under maximal use conditions in adults 
with plaque psoriasis with ≥ 20% BSA involvement, does 
not have an effect on QT interval or other ECG parameters, 
and demonstrates activity on psoriatic plaques after only 
29 days of treatment.

This phase IIa trial was primarily designed to assess the 
safety and PK of tapinarof cream under maximal use condi-
tions. Consequently, the relatively small sample size (n = 21) 
of patients with extensive plaque psoriasis, and the focus on 
safety and PK endpoints, means that conclusions on efficacy 
are limited, and may not be generalized to the full spectrum 
of patients, including those with less severe disease, which 
are included in larger longer trials [10, 13].

Tapinarof may address many of the limitations of the 
current topical therapeutic options for psoriasis. It has the 
potential to be used across the disease spectrum, providing 
physicians and patients with a highly effective treatment 
option that can be used chronically without restrictions 
in duration of treatment, application site, or BSA treated, 
with a durable effect after treatment discontinuation [8], a 
novel mechanism of action [5–7], a favorable tolerability 
profile [10], and a PK profile associated with plasma con-
centrations below the threshold for drug–drug interaction 
studies [14].
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