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Abstract: Topical medications represent the most commonly used drugs in the treatment of psoriasis. However, topical steroids are 
mainly limited to short-term or intermittent use, and traditional non-steroidal topicals such as vitamin D analogues, topical calcineurin 
inhibitors, and topical retinoids are limited by low efficacy and poor local skin tolerability. Tapinarof (GSK2894512, DMVT-505) is 
a novel, topical aryl hydrocarbon receptor (AHR) agonist, which was recently approved by the FDA for the treatment of plaque 
psoriasis in adults. Tapinarof acts to improve psoriasis through diminished IL-17A production by CD4+ T cells, increased barrier gene 
expression in keratinocytes, and reduced production of reactive oxygen species. Both short-term and long-term efficacy and safety 
have been evaluated in two Phase II and two Phase III (PSOARING 1 and 2) clinical trials in addition to a long-term extension study 
(PSOARING 3). Overall, the drug has shown beneficial effects in achieving clear skin in adults with moderate-to-severe psoriasis, 
good local tolerability, and also a long duration of effect even after discontinuation of the drug. Therefore, this therapy provides a new, 
highly effective and safe non-steroidal option to add to our psoriasis treatment toolbox for both initial clearance and long-term 
maintenance of disease. 
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Introduction
Psoriasis is a chronic, inflammatory disorder of the skin, nails, and joints that affects 3% of the US population.1 Psoriasis 
vulgaris represents the most common morphology and presents clinically with well-demarcated, erythematous plaques 
with overlying hyperkeratotic scale. Psoriasis may be painful, pruritic, and often causes detriments to the physical and 
psychosocial health of affected patients.2 Various treatment options for the management of psoriatic disease exist such as 
topicals, phototherapy, oral systemic agents, and injectable biologics.3 There has been prominent evolution in the 
treatment landscape of psoriasis, especially for biologic agents used to treat moderate-to-severe disease. However, for 
a variety of reasons including limited disease area or patient preference, biologic agents are not always preferred. Instead, 
topical medications, like corticosteroids, are the most commonly used treatments.3 However, limitations to the consistent 
use of these therapies exist. For example, use of high potency steroids needs to be avoided in areas like the face and 
intertriginous regions.4 Further, the potential for adverse effects with prolonged use (eg, steroid atrophy) limit the 
duration of use.4 Despite most patients with psoriasis having only mild, localized disease and not requiring treatment 
with oral systemic or biologic agents, the selection of available topical medications has remained mostly limited.3 

Accordingly, advancements in the treatment of psoriasis in the form of new topical treatments are needed.
A novel topical treatment named tapinarof (GSK2894512, DMVT-505, VTAMA™) has been recently developed and 

was approved by the FDA in May 2022 for the treatment of plaque psoriasis in adults.5 Here, we review the clinical 
utility of tapinarof (ie, GSK2894512, DMVT-505), a novel, first-in-class, topically administered, small-molecule 
modulator of the aryl hydrocarbon receptor in the treatment of psoriasis.6
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AHR Signaling in the Skin and Tapinarof’s Mechanism of Action
The aryl hydrocarbon receptor (AHR) is a ligand-dependent transcription factor that resides in the cytoplasm of various 
cell types.7 All cell types within the skin ubiquitously express AHR including keratinocytes, fibroblasts, melanocytes, 
endothelial cells, Langerhans cells, and lymphocytes (including CD4+, T-helper 17 (Th17) cells).8,9 In healthy skin, AHR 
serves as a chemical receptor, responding to ligands from endogenous sources like tryptophan photo-derivatives 
generated from ultraviolet light exposure, and exogenous sources like polycyclic aromatic hydrocarbons (PAHs) in 
smoke and indole derivatives produced by resident skin micro-organisms.9 AHR responds to this variety of ligands and 
maintains homeostasis within the skin, mediating end-organ effects including epidermal barrier maintenance, regulation 
of keratinocyte differentiation, skin pigmentation, and response to oxidative stress.10,11

AHR signaling represents a complex pathway composed of two primary signaling arms (canonical and non- 
canonical), which are influenced by many factors such as ligand identity, dimerization partner, and duration of AHR 
activation.12 Ligand binding to AHR may occur directly or indirectly, upon which AHR dissociates from its cytosolic 
multiprotein complex to translocate to the nucleus where it may then bind various dimerization partners to influence gene 
transcription.13 Canonical signaling refers to AHR dimerization with AHR nuclear translocator (ARNT), whereas non- 
canonical AHR signaling refers to AHR dimerization with partners including epidermal growth factor receptor (EGFR), 
mitogen-activated protein kinase (MAPK), NF-κB, and signal transducer and activator of transcription (STATs).12 In 
healthy skin, AHR is constitutively active with a balance between canonical and non-canonical activity, in turn helping to 
maintain skin homeostasis via the promotion of epidermal terminal differentiation and enhancement of repair of barrier 
disruptions through upregulation of structural proteins like filaggrin, loricrin, and involucrin.14,15

Imbalances in AHR signaling have been implicated in the pathogenesis of various cutaneous diseases including skin 
cancer, and inflammatory skin diseases like psoriasis and eczema.8 Dominance of canonical signaling (ie, overactivation 
of AHR-ARNT), which may occur in scenarios of excessive UVB exposure, is thought to induce carcinogenesis and 
propagate tumor formation via the negative regulation of apoptosis in UVB damaged keratinocytes and induction of 
matrix metalloproteases.12,16–18 AHR’s role in the development of skin cancer is supported by a reduced incidence of 
cutaneous squamous cell carcinoma in animal models with AHR knockdown.19 As such, inhibition of AHR-ARNT 
activity in the setting of high exposure to UVB may have an anti-photocarcinogenesis effect. On the other hand, 
dominance of non-canonical AHR signaling leads to impaired keratinocyte differentiation, defects in epidermal barrier 
function, and oxidative stress, designating it as a potential target in the treatment of inflammatory skin conditions.12

Involvement of AHR in psoriasis pathogenesis is supported by numerous findings, including elevated levels of AHR 
in the serum of patients with psoriasis relative to healthy controls.20

Interestingly, the dose and duration of AHR activation are important in the regulation of inflammation and may 
dictate immunophenotypes and cytokine expression profiles within cutaneous diseases like psoriasis. An experiment by 
Ehrlich et al demonstrated that high doses of high-affinity AHR ligands (6-formylindolo [3,2-b] carbazole (FICZ)) 
increased Treg cell number (responsible for production of anti-inflammatory cytokines like interleukin (IL)-10).21 In 
contrast, low doses of these same ligands led to increased production of IL-17, a cytokine which is centrally involved in 
psoriatic disease pathogenesis and the target of multiple available biologic medications.21,22 Psoriasis patients treated 
with the high-affinity AHR ligand FICZ demonstrated reductions in psoriasis-related gene transcription, which was most 
pronounced within psoriatic lesions.23 In contrast, patients treated with an AHR antagonist had increased transcription of 
psoriasis-related genes in non-lesional skin.23 In animal models of psoriasis, AHR deficiency resulted in exacerbations of 
imiquimod-induced psoriasiform skin inflammation, with significantly increased expression of IL-17 and IL-23 versus 
controls.23 Given these findings, AHR was designated as a potential therapeutic target for the treatment of psoriasis. In 
fact, modulation of AHR may represent the therapeutic mechanism of action of coal tar, one of the oldest known 
treatments for psoriasis.24

Tapinarof is a small-molecule modulator of AHR, which binds directly to AHR within keratinocytes and 
T-lymphocytes, as demonstrated by in situ fluorescence and gene expression assays.25 Molecular profiling of cellular 
targets of tapinarof revealed potent interactions of AHR with nuclear factor-erythroid 2-related factor-2 (Nrf2).25 AHR 
activation by tapinarof was shown to result in increased barrier gene expression in keratinocytes, an altered 
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immunophenotype with dose-dependent reductions in IL-17A production by CD4+ T-cells and marked reductions in 
chemically induced reactive oxygen species.25 With regard to barrier gene expression, transcriptional activation of OVO- 
like 1 (OVOL1) via tapinarof mediated AHR activation leads to increased production of filaggrin, loricrin, and 
involucrin.25 Tapinarof’s mechanism of action within in the skin may also include antimicrobial effects towards gram- 
positive bacteria and fungi, leading to an altered microbiome.26

Materials and Methods
A literature search was conducted in PudMed (MEDLINE), Embase, and the Cochrane Central Register of Controlled 
Trials (CENTRAL) in April 2023 using a combination of the terms (“tapinarof” OR “vtama”) AND (“psoriasis”). All 
data used were non-identifiable and publicly available. Institutional review board approval was not required at the 
University of California, San Francisco. This study protocol and design are reported according to the Preferred Reporting 
Items for Systematic Review and Meta-Analysis Protocols 2020 Guidelines.27

Study Design and Eligibility Criteria
Studies included in this review were randomized controlled trials (RCTs) investigating human subjects with psoriasis 
(Phase II–IV trials) treated with tapinarof, as well as Phase I trials investigating the pharmacokinetics and biodistribution 
of tapinarof in subjects without plaque psoriasis. Excluded trials were phase II–IV trials not investigating subjects with 
psoriasis. Study characteristics including clinical trial name/number, number of patients, intervention dose and duration, 
clinical efficacy, and safety outcomes were obtained using a standardized table tailored to this review.

Outcomes of phase II–IV studies included in this review reported standardized, objective disease severity metrics 
including the Psoriasis Area and Severity Index (PASI), Physician Global Assessment (PGA), and Body Surface Area 
(BSA). Concomitant assessments of psychosocial health and quality of life with the Dermatology Life Quality Index 
(DLQI) were also reported. Pharmacokinetic properties reported in phase I studies included maximum serum concentra
tion (Cmax) and median time to reach Cmax (Tmax).

Study Selection and Data Extraction
Initial screening of studies was performed manually by three independent reviewers (R.K.S., J.Q.J, K.G.E). Any queries 
in eligibility criteria were resolved via adjudication by an additional reviewer (T.B.). Data abstraction was performed by 
three independent reviewers (R.K.S., J.Q.J., K.G.E.). All randomized studies included for analysis were assessed for risk 
of bias by two independent authors (R.K.S., J.Q.J) using the Critical Appraisal Skills Programme (CASP) checklist for 
RCTs.28 Primary and secondary outcomes were defined and reported as in the corresponding clinical trials.

Results
Five clinical trials were included for review following the application of inclusion and exclusion criteria (Figure 1), 
including six phase I trials,29–31 one phase IIa trial (NCT04042103),32 one phase IIb vehicle-controlled RCT 
(NCT02931838),33–35 and two phase III vehicle-controlled RCTs (PSOARING 1 and PSOARING 2),36 and the 
corresponding long-term-extension period study (PSOARING 3).37,38 A total of 1273 patients with moderate-to-severe 
psoriasis—including 818 treated with tapinarof and 455 who received vehicle cream. Overall, patients treated with 
tapinarof showed marked improvement in disease severity and quality-of-life outcomes compared to those receiving 
vehicle (Table 1).

Pharmacokinetics and Biodistribution
Regarding metabolism, preclinical animal model and human cell line studies demonstrated that hepatic cytochrome 
(CYP) P450 enzymes are primarily responsible for the oxidative metabolism of tapinarof.29 Namely, CYP1A2 and 
CYP3A4 with minor contributions from CYP2C9, CYP2C19, CYP2C20, and CYP2D6 are the major enzymes respon
sible for tapinarof’s metabolism.29

A phase IIa, open-label study (NCT04042103) evaluated the pharmacokinetic profile of tapinarof 1% cream applied 
once daily in patients with plaque psoriasis (n = 21).32 The mean maximum serum concentration (Cmax) of tapinarof and 
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tapinarof sulfate (metabolite) was 898.3 pg/mL at day 1, decreasing to 116.1 pg/mL by day 29.32 The decreasing Cmax 

over time following repeated exposure demonstrated that there is no serum accumulation with regular drug administra
tion. Mean time to reach Cmax (Tmax) was 4.39 and 4.02 hours at days 1 and 29, respectively.32 The elimination half-life 
(T½) could not be determined in 90.5% of the subjects at Day 1 and all subjects at Day 29 due to the lack of detectable 
tapinarof in plasma samples in the elimination phase.32

A phase I clinical trial investigated the spatial biodistribution and residency of tapinarof 1% cream following 
application to the bilateral forearms on 7 consecutive days.31 Fluorescent lifetime imaging microscopy (FLIM) demon
strated that most of the topical cream applied remained in the subcutaneous layer and accumulated along ridges of the 
skin.31 By day 10, there was no detectable fluorescence from tapinarof residing within the skin.31

Efficacy
The individual study name and number, study design, drug dose and administration frequency, patient baseline 
characteristics, and efficacy outcomes of the included RCTs are detailed in Table 1.

In a phase IIa (NCT04042103), open-label, single-arm trial, the efficacy of tapinarof 1% cream applied daily (QD) for 
28 days was assessed in patients with moderate-to-severe plaque psoriasis (mean baseline PGA 3.38, PASI 24.7, BSA 
27.2%) (n = 21).32 At day 29, 21.1% of the patients met the criteria for treatment success (defined as a PGA of 0 or 1 
with a ≥2-grade improvement from baseline) after a 4-week treatment period.32 A ≥1 and ≥2 grade improvement in PGA 
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Figure 1 PRISMA diagram detailing identification of studies.

https://doi.org/10.2147/PTT.S393997                                                                                                                                                                                                                                   

DovePress                                                                                                                                                      

Psoriasis: Targets and Therapy 2023:13 62

Spencer et al                                                                                                                                                         Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 1 Efficacy of Tapinarof in Plaque Psoriasis Across Clinical Trials

Study Name/ 
Number

Study Design Dose and Frequency Patients and Baseline 
Characteristics

Results

NCT04042103 Phase IIa, open-label, 

single-arm, 28-day 
duration

Tapinarof 1% QD n = 21 

Mean baseline PGA = 3.38, 
PASI = 24.7, BSA 27.2%

Primary outcome (day 29) 
PGA 0/1 with ≥2-grade improvement (%): 21.1 (4/19) 
Secondary outcomes (day 29) 
PASI 75 (%): 36.8 

≥1 grade improvement in PGA (%): 73.7 
≥2 grade improvement in PGA (%): 31.6

NCT02564042 Phase IIb, double-blind, 
randomized, vehicle- 

controlled, 6-arm 

study, 12-week 
duration

Tapinarof 1% BID vs tapinarof 1% QD vs 
tapinarof 0.5% BID vs tapinarof 0.5% QD vs 

vehicle BID vs vehicle QD (1:1:1:1:1:1 

randomization)

n = 227 
Mean baseline PASI = 8.8

Primary outcomes (tapinarof 1% BID vs 1% QD vs 0.5% BID vs 0.5% QD vs 
vehicle BID vs QD) (week 12) 
PGA 0/1 with ≥2-grade improvement (%): 65 vs 56 vs 46 vs 36 vs 11 vs 5 

PASI 75 (%): 65 vs 56 vs 46 vs 46 vs 16 vs 5 
Secondary outcomes (tapinarof 1% BID vs 1% QD vs 0.5% BID vs 0.5% QD vs 
vehicle BID vs QD) (week 12) 
PASI 50 (%): 83 vs 92 vs 85 vs 71 vs 32 vs 10 
PASI 90 (%): 39 vs 40 vs 31 vs 18 vs 0 vs 0 

Mean PASI improvement (%): 76.8 vs 77.3 vs 63.6 vs 68.3 vs 16.6 vs 28.1

PSOARING 1 

NCT03956355

Phase III, double-blind, 

randomized, vehicle 
controlled, 12-week 

duration

Tapinarof 1% cream QD vs vehicle QD (2:1 

randomization)

n = 510 

Mean baseline PGA = 2.97, 
PASI = 8.87

Primary outcome (tapinarof 1% QD vs vehicle QD) (week 12) 
PGA 0/1 with ≥2-grade improvement (%): 35.4 vs 6.0 [P = <0.0001] 
Secondary outcomes (tapinarof 1% QD vs vehicle QD) (week 12) 
PASI 75 (%): 36.1 vs 10.2 [P = <0.0001] 

PASI 90 (%): 18.8 vs 1.6 [P = 0.0005]

PSOARING 2 

NCT03983980

Phase III, double-blind, 

randomized, vehicle 
controlled, 12-week 

duration

Tapinarof 1% cream QD vs vehicle QD (2:1 

randomization)

n = 515 

Mean baseline PGA = 2.99, 
PASI = 9.12

Primary outcome (tapinarof 1% QD vs vehicle QD) (week 12) 
PGA 0/1 with ≥2-grade improvement (%): 40.2 vs 6.3 [P = <0.0001] 
Secondary outcomes (tapinarof 1% QD vs vehicle QD) (week 12) 
PASI 75 (%): 47.6 vs 6.9 [P = <0.0001] 

PASI 90 (%): 20.9 vs 2.5 [P = <0.0001]

(Continued)
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Table 1 (Continued). 

Study Name/ 
Number

Study Design Dose and Frequency Patients and Baseline 
Characteristics

Results

PSOARING 3 
NCT04053387

Phase III, open-label, 
40-week treatment 

extension

Tapinarof 1% cream QD for patients with PGA 
≥1 at time of OLE enrollment, until reaching 

PGA = 0. Discontinuation at PGA = 0, re-start 

at remission (PGA = ≥2)

n = 763 
Mean baseline (at start of 

PSOARING 3) PGA = 1.97, 

PASI 4.8, BSA 4.7%, DLQI 
4.3

Primary outcome (week 40) 
Patients achieving complete disease clearance (PGA = 0) at any time during 

the trial (%): 40.9 

Secondary outcomes (week 40) 
Proportion of patients entering trial with PGA ≥2 achieving response  

(PGA = 0 or 1) (%): 58.2 

Mean total duration of efficacy maintenance (PGA 0 or 1) while off therapy 
(days): 130.1 (SD 89.4) 

Median duration of remittive effect in patients entering with PGA = 0 

(days): 115 days (95% CI, 85.0–168.0) 
DLQI 0 or 1 (%): 58.0 

Mean DLQI = 1.8 (SD 3.1)

Abbreviations: BID, twice daily; BSA, Body Surface Area; CI, confidence interval; DLQI, Dermatology Life Quality Index; NCT, national clinical trial; PASI, Psoriasis Area and Severity Index; PGA, Physician Global Assessment; QD, daily; 
SD, standard deviation.
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was observed in 73.7% and 31.6% of the patients, respectively.32 A 75% improvement from baseline PASI (PASI 75) was 
achieved in 36.8% of the patients.32

A 12-week, phase IIb (NCT02564042), double-blind, randomized, vehicle controlled, 6-arm study investigated the 
use of tapinarof in two concentrations (0.5% and 1%) with two application frequencies (daily or twice daily (BID)).33 

A total of 227 patients (mean baseline PASI 8.8) were enrolled and randomized 1:1:1:1:1:1 to receive tapinarof 1% cream 
BID, tapinarof 1% QD, tapinarof 0.5% BID, tapinarof 0.5% QD, vehicle BID, or vehicle QD.33 For those receiving the 
now FDA-approved dose of tapinarof (1% cream QD), 56% achieved both a PGA of 0/1 and PASI 75 at week 12 versus 
5% in the vehicle QD cohort [P = <0.001].33 Outcomes of the differing concentration and application frequencies are 
shown in Table 1. Mean PASI reduction at week 12 was 77.3% in the tapinarof 1% QD versus 28.1% in the vehicle QD 
group.34 A 50% improvement from baseline PASI (PASI 50) was achieved by 92% of the patients receiving tapinarof 
cream 1% QD by week 12 versus 10% in the vehicle QD cohort [P = <0.001].34 Forty percent of patients receiving 
tapinarof 1% cream QD achieved a 90% improvement from baseline PASI (PASI 90) by week 12 compared to 0% of the 
patients receiving the vehicle cream [P = 0.001].34 Upon secondary analysis, tapinarof cream demonstrated consistent 
efficacy across different body regions (upper and lower extremities, trunk, head, and neck) and Fitzpatrick skin types.35

PSOARING 1 (NCT03956355) and PSOARING 2 (NCT03983980)36 were both 12-week, Phase III, double-blind, 
randomized, vehicle-controlled studies which included an optional 40-week open-label extension period (PSOARING 
3).37 A total of 510 patients with moderate-to-severe plaque psoriasis (mean baseline PGA 2.97, PASI 8.87) were 
randomized in PSOARING 1, with 340 receiving tapinarof 1% cream QD, and 170 receiving vehicle.36 At week 12, 
patients receiving tapinarof achieved the primary outcome (PGA 0 or 1 with a ≥2 grade improvement) at a rate of 35.4% 
versus 6.0% of those receiving vehicle [P = <0.0001].36 Secondary outcomes included PASI 75 and PASI 90, which were 
achieved by 36.1% and 18.8%, respectively, of patients receiving tapinarof, versus 10.2% [P = <0.0001] and 1.6% [P = 
0.0005] of those receiving vehicle.36 In PSOARING-2, 515 patients with moderate-to-severe plaque psoriasis (mean 
baseline PGA 2.99, PASI 9.12) were randomized to receive tapinarof 1% cream QD (n = 343) or placebo (n = 172).36 

A significantly greater number of patients receiving tapinarof achieved PGA 0 or 1 with a ≥2 grade improvement (40.2% 
vs 6.3% [P = <0.0001]), PASI 75 (47.6% vs 6.9% [P = <0.0001]) and PASI 90 (20.9% vs 2.5% [P = <0.0001]) compared 
to those receiving the vehicle cream.36

Patients who completed the 12-week trial in PSOARING 1 or PSOARING 2 were eligible to participate in 
PSOARING 3 (NCT04053387), a 40-week open-label extension period.37 Of the 833 eligible patients (mean baseline 
at start of PSOARING 3: PGA 1.96, PASI 4.8, BSA 4.7%), 91.6% elected to participate in PSOARING 3 (n = 763).37 

Treatment with tapinarof 1% cream QD was based on the patient’s PGA score, whereas patients with a PGA ≥1 received 
tapinarof until achieving clearance (PGA = 0). Upon achieving clearance, patients discontinued tapinarof and were 
monitored for remittive effect. In those experiencing relapse of disease (PGA ≥2) following discontinuation of tapinarof, 
these patients were re-treated until achieving clearance again. Continued treatment with tapinarof resulted in 40.9% of 
the patients achieving disease clearance (PGA = 0) at least once from the start of PSOARING 1 and PSOARING 2 to the 
end of PSOARING 3.37 For patients entering the open-label extension period with a PGA ≥1 (n = 680) or ≥2, 34.3% and 
58.2%, respectively, achieved disease clearance at least once.37 Additionally, duration of remittive effect off-therapy 
(defined as time sustaining PGA = 0 or 1 while off tapinarof treatment) of tapinarof cream was examined in patients who 
discontinued tapinarof after achieving disease clearance. The mean duration of off-therapy remittive effect for patients 
achieving disease clearance (n = 312) was 130.1 days.37 No evidence of tachyphylaxis (ie, diminishing response to 
repeated drug administration) was demonstrated for up to 52 weeks.37 Regarding patient reported outcomes, mean 
Dermatology Life Quality Index (DLQI) scores at baseline in PSOARING 1/2 and PSOARING 3 were 8.5 and 4.3, 
respectively.38 By week 40, 68.0% of the patients reported a DLQI of 0/1 (n = 540), including a mean total DLQI score 
of 1.8 (SD 3.1).38 Reductions in mean DLQI scores were observed for every domain assessed in the DLQI (symptoms 
and feelings, daily activities, leisure, work and school performance, personal relationships, and treatment).38

Safety and Tolerability
Four phase I controlled trials were conducted which assessed for the cumulative skin irritation, sensitization, photo
sensitization, and phototoxicity potential of tapinarof 1% cream.30 Tapinarof was compared to vehicle, 0.2% sodium 
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lauryl sulfate (SLS, positive control), and 0.9% saline (negative control). These trials included a total of 376 participants, 
the majority of which had Fitzpatrick skin types III–V.30 The mean irritation score was 0.92 for tapinarof 1% cream (n = 
45) versus 0.02 for vehicle, 0.1 for 0.9% saline, and 2.45 for SLS [P = <0.0001 for all comparisons].30 Based on 
tapinarof’s normalized total irritation score (193/630), it was classified as having a slight potential for very mild 
cumulative irritation.30 Of the patients assessed for skin sensitization (n = 240), no reactions were classified as indicative 
of sensitization to tapinarof cream, including 38.7% of the patients experiencing minimal, barely perceptible erythema 
(maximum sensitization score 1), 1.7% experiencing definite erythema and minimal edema/papulation (maximum 
sensitization score 2), and 0.4% experiencing definite erythema, edema, papules and/or a strong reaction spreading 
beyond test site (maximum sensitization score 3).30 Fifty-eight patients were assessed for photoallergy, of which the 
maximum photosensitization score observed was a score of 1 (mild erythema/edema) for both irradiated and non- 
irradiated sites treated with tapinarof 1% cream or vehicle.30 Thirty-three patients were assessed for phototoxicity, with 
no evidence of phototoxicity observed, including a lower mean dermal response (0.14, 0.17, and 0.20 respectively) 
observed in irradiated sites treated with tapinarof or vehicle, or untreated sites.30 Across these four trials, tapinarof was 
classified as having a very mild cumulative irritation with no evidence of sensitization, photosensitization, or 
phototoxicity.30

In the phase IIa trial (NCT04042103), 90.5% of the patients completed the trial (n = 21), with the two discontinua
tions due to loss of follow-up and study withdrawal.32 The most frequently observed treatment emergent adverse events 
(TEAEs) were folliculitis (19.0%), headache (19.0%), back pain (9.5%) and pruritus (9.5%), though none led to 
discontinuation of tapinarof.32 Cardiac effects were nonsignificant, with no relationship being observed between plasma 
tapinarof concentration and QTc.32

In the phase IIb trial (NCT02564042), 81.6% of the patients receiving tapinarof completed the trial (n = 152).33 Of the 
patients not completing the trial, 39.3% were due to adverse events and 42.9% were due to withdrawal by subject.33 

Patients treated with tapinarof (56%, n = 152) experienced more TEAEs than those receiving vehicle (25%, n = 75).33 

The rate of serious adverse events (SAE’s) was greater in those receiving tapinarof versus vehicle (4.6% vs 0.0%).33 The 
most commonly observed adverse effects in patients receiving tapinarof were mild-to-moderate in severity and included 
folliculitis (10.5%) and contact dermatitis (7.9%).33 ECG, vital sign, and laboratory changes were nonsignificant.33

In PSOARING 1 (NCT03956355) the most commonly reported adverse events occurring in the tapinarof group were 
folliculitis (23.2% vs 1.2%), nasopharyngitis (7.4% vs 5.9%), contact dermatitis (4.4% vs 0.6%), headache (2.9% vs 
1.8%), and pruritis (2.4% vs 0%) (tapinarof 1% vs vehicle).36 Similarly, in PSOARING 2 (NCT03983980), folliculitis 
(17.2% vs 0.6%), nasopharyngitis (4.1% vs 2.9%), contact dermatitis (5.3% vs 0%), headache (3.8% vs 0.6%), and 
pruritis (2.0% vs 1.2%) (tapinarof vs vehicle) were the most common adverse effects in those receiving tapinarof.36 

Tapinarof was also shown to be well tolerated in intertriginous and sensitive areas.36 During the long-term extension 
phase (PSOARING 3 (NCT04053387)), no new safety signals were observed, with the rate of serious adverse events 
being 2.49% overall.37 Folliculitis (26.7%) and contact dermatitis (5.5%) were the most common adverse events.37 Long- 
term treatment with tapinarof did not affect the incidence or severity of folliculitis or contact dermatitis.37 The mild- 
moderate severity of these events was accompanied by a low discontinuation rate due to folliculitis (1.2%) or contact 
dermatitis (1.4%).37

Discussion
Tapinarof (GSK2894512, DMVT-505) is a novel, first-in-class, topically administered, small-molecule modulator of 
AHR which was recently approved by the FDA for the treatment of plaque psoriasis in adults.5,6 For patients with 
moderate-to-severe plaque psoriasis, the rate of clearance/near clearance (PGA = 0/1) was 35–40% in the phase III trials, 
PSOARING 1 and PSOARING 2.36 Similar rates of clearance were observed in the long-term extension study, 
PSOARING 3, with 40.9% of patients achieving disease clearance (PGA = 0) at least once during the trial.37 The 
durability of response following tapinarof discontinuation at disease clearance was 130.1 days, meaning patients may 
stop use of tapinarof and experience continued disease clearance for up to 3 months on average after discontinuation.37 

Tapinarof’s durability of response is noteworthy when considering topical medications for the treatment of psoriasis 
given that it may not lose effect despite decreased compliance with drug use over time.39 Tapinarof was also shown to be 
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well tolerated in intertriginous and sensitive skin areas, an important consideration given the limitations of topical 
corticosteroids in these areas.4,36,37 Improvements in quality-of-life domains were also observed.38 Similar rates of 
disease improvement to topical corticosteroids were seen in patients receiving treatment with tapinarof 1% cream. Across 
five clinical trials investigating various topical corticosteroids (triamcinolone, betamethasone dipropionate, betametha
sone valerate) for the treatment of mild-to-severe body plaque psoriasis (n = 835), the mean percent improvement in 
PASI after 8 weeks of treatment ranged from 45 to 60.5%.40 In a phase IIb, double-blind, randomized trial 
(NCT02564042), the mean percent improvement from baseline PASI was 77.3% after 12 weeks of treatment with 
tapinarof 1% cream.34 Further, tapinarof cream demonstrated consistent efficacy across different body regions (upper and 
lower extremities, trunk, head, and neck) and Fitzpatrick skin types.35 Future RCTs may directly compare the efficacy 
and tolerability of tapinarof versus traditionally prescribed topical agents including topical corticosteroids and vitamin 
D analogues.

Regarding tapinarof’s mechanism of action, differential activation of AHR has been shown to have pro- or anti- 
inflammatory response depending on ligand identity, dose, and duration of binding13. AHR deficiency has been shown to 
exacerbate psoriasiform inflammation, and elevated levels of AHR in the serum of psoriasis patients likely represent 
dysfunctional AHR signaling.20 Molecular profiling studies demonstrated that AHR activation by tapinarof resulted in 
strong interactions with Nrf2, resulting in increased barrier gene expression in keratinocytes, an altered immunopheno
type with dose-dependent reductions in IL-17A production by CD4+ T-cells, and marked reductions in chemically 
induced reactive oxygen species.23,25 Tapinarof may also harbor antimicrobial effects towards gram-positive bacteria and 
fungi, contributing to its mechanism of action within in the skin.26

In phase I trials, tapinarof was categorized as having a very mild cumulative irritation with no evidence of 
sensitization, photosensitization, or phototoxicity.30 The most commonly observed adverse events associated with 
tapinarof administration were folliculitis, contact dermatitis, headache, and pruritus. These adverse events infrequently 
led to drug discontinuation (<1.8% in the phase III trials) and were classified as mild-moderate in severity.36,37 With 
regard to cases of folliculitis seen with tapinarof administration, associations have been drawn between this and dioxin- 
induced chloracne, with dioxin being a known ligand for AHR. Bissonnette et al addressed this concern, noting that the 
downstream effects of AHR, a ligand-dependent transcription factor, following tapinarof binding are distinct versus 
dioxin compounds.41 It was also noted that the consistent morphology and severity of folliculitis (which was localized to 
hair follicles) across tapinarof clinical trials were not analogous to dioxin-induced chloracne or hidradenitis suppurativa, 
which involve sebaceous and apocrine glands, respectively.41

Conclusions
Tapinarof is a topically administered AHR agonist which is an effective treatment option for adults with plaque psoriasis. 
Patients with moderate-to-severe plaque psoriasis treated with tapinarof demonstrated significant improvements in 
psoriasis clinical parameters versus placebo, as well as quality-of-life domains. Tapinarof was well tolerated in inter
triginous and sensitive skin areas, demonstrated consistent efficacy across body regions and various Fitzpatrick skin 
types, and had a mean remittive effect lasting more than 3 months. Tapinarof represents an alternative topical treatment 
for plaque psoriasis versus traditionally used agents like topical corticosteroids and Vitamin D analogues. Future RCTs 
may directly compare the efficacy and tolerability of tapinarof versus these medications. The most commonly observed 
adverse effects observed in patients treated with tapinarof were mild-to-moderate folliculitis, contact dermatitis, pruritus, 
and headache.
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