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Background
In Japan, tapinarof cream (an aryl hydrocarbon receptor agonist) is approved for the treatment of atopic dermatitis (AD) in patients aged ≥12 years.
Methods
In Japanese pediatric patients aged 2–11 years with AD, we conducted a 60-week phase 3 trial of tapinarof cream, consisting of an 8-week, double-blind, vehicle-controlled period (DB period) and a 52-week, open-label extension period (OL period). Eligible patients (N = 162) were randomized to tapinarof cream 0.5% (n = 107) or vehicle cream (n = 55) in the DB period; subsequently, all patients who entered the OL period (n = 151) received tapinarof cream 0.5%.
Results
At week 8 in the DB period, the proportion of patients with ≥75% improvement from baseline in Eczema Area and Severity Index (EASI) score (EASI-75 response, the primary endpoint) was significantly higher in the tapinarof group than in the vehicle group (52.59% vs. 12.60%, p < 0.0001). The proportion of patients who achieved an Investigator’s Global Assessment score of 0 (clear) or 1 (almost clear) with ≥ 2-grade improvement from baseline at week 8 (IGA treatment success, a key secondary endpoint) was 26.2% in the tapinarof group and 1.8% in the vehicle group. In the OL period, improvements in efficacy endpoints continued through week 60 with treatment. In the tapinarof group, EASI-75 response rate was 75.8% at week 32% and 80.2% at week 60, and IGA treatment success rate was 48.5% at week 32, and 56.3% at week 60. Across the DB and OL periods, no treatment-related serious adverse events (AEs) were reported, and all treatment-related AEs were mild or moderate. The most common treatment-related AEs included folliculitis and acne.
Conclusion
Tapinarof cream was effective and well tolerated for up to 60 weeks in the treatment of Japanese pediatric patients aged 2–11 years with AD.
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INTRODUCTION
Atopic dermatitis (AD) is a chronic, recurring, inflammatory skin disease characterized by eczematous lesions and intense pruritus [1]. The pathogenesis of AD is multifactorial, which includes genetic and environmental factors, skin barrier dysfunction, and immune dysregulation [2–4]. AD is more prevalent in children, affecting 7%–10% of adults and up to 25% of children worldwide [5]. In Japan, AD has been reported to affect 5%–27% of preschool children and 5%–15% of elementary school children [1]. AD is known as a burdensome disease and substantially impairs sleep and quality of life for children and their guardians [6–8].
In the guidelines for the management of AD in Japan, the primary goal of treatment is to reach and maintain stable conditions, where signs and symptoms of AD are absent or minimal without disturbance of daily activities and no drug therapy is required [1]. Although systemic therapies including biologics can be used for the treatment of refractory moderate-to severe AD, topical therapies are the mainstay of treatment for most patients with AD across a wide range of disease severity. Topical corticosteroids are the most common anti-inflammatory drug, especially for the treatment of acute flares of AD; however, their long-term use can be limited by potential adverse reactions, such as skin atrophy [1]. In the last several years, new nonsteroidal topical drugs, such as Janus kinase inhibitors and phosphodiesterase-4 inhibitors, have become available for the treatment of AD. Given the multifactorial nature of AD, however, there remains a need for efficacious and safe topical treatment options with new mechanisms of action.
Tapinarof is a nonsteroidal, topical aryl hydrocarbon receptor (AhR) agonist [9]. By activation of AhR, tapinarof downregulates inflammatory cytokines associated with AD and upregulates skin-barrier components [9, 10]. In a clinical trial, tapinarof was shown to potentially improve skin barrier function in patients with AD, as assessed by stratum corneum hydration and transepidermal water loss [11]. Additionally, tapinarof activates the nuclear factor erythroid 2 related factor 2 pathway, leading to upregulated antioxidant enzymes and reduced oxidative stress [9, 12].
Tapinarof cream 1% is approved for the treatment of AD in patients aged ≥2 years in the United States [13] and the United Arab Emirates [14] and in patients aged ≥12 years in Japan [15]. For pediatric AD patients in Japan, a phase 2 trial of tapinarof cream 0.5% and 1% was conducted in patients aged 2–11 years, and tapinarof cream 0.5% was selected for further investigation in this population [16]. A phase 3 trial was designed to confirm the efficacy of tapinarof cream 0.5% in a larger pediatric population and to evaluate its long-term efficacy and safety for up to 60 weeks. Here, we report the results of the phase 3 trial of tapinarof cream 0.5% in Japanese pediatric patients aged 2–11 years with AD.
MATERIALS AND METHODS
Trial design
This trial was conducted between August 2023 and March 2025 at 27 sites in Japan (Japan Registry of Clinical Trials (https://jrct.mhlw.go.jp/), jRCT2031230139) in compliance with the guidelines for Good Clinical Practice and the provisions of the Declaration of Helsinki. At each trial site, the protocol was approved by the relevant institutional review board. All legal guardians (and patients, when possible) provided written informed consent before any trial-related procedures.
This trial consisted of an 8-week, randomized, double-blind, vehicle-controlled period (double-blind [DB] period) and a 52-week, open-label extension period (open-label [OL] period) (Figure 1). At the initiation of the DB period, patients were randomized 2:1 to receive tapinarof cream 0.5% or vehicle cream. A computer-generated randomization was performed with a dynamic allocation method to balance for age category (2–6 years and 7–11 years) and Investigator’s Global Assessment (IGA) score [17, 18]. After completing all assessments at week 8, patients transitioned to the OL period. When patients experienced worsening of AD in the DB period, they could transition to the OL period early at week 4 or later (defined as the early transition visit) at the investigator’s discretion (i.e., no objective criteria were predefined for early transition). In the OL period, all patients received tapinarof cream 0.5%.
[image: Clinical trial study design diagram showing a one-week screening period, followed by an eight-week double-blind period where 162 pediatric patients with atopic dermatitis are randomized to receive Tapinarof 0.5 percent or vehicle, then a fifty-two-week open-label extension with Tapinarof 0.5 percent, with early transition allowed if disease worsens.]FIGURE 1 | Trial design. AD, atopic dermatitis; BSA, body surface area; EASI, Eczema Area and Severity Index; IGA, Investigator’s Global Assessment; QD, once daily.Patients
Eligible patients were aged 2–11 years and had a clinical diagnosis of AD according to the criteria of the Japanese Dermatological Association [1]. At screening and baseline, patients were required to have an IGA score of 2 (mild), 3 (moderate), or 4 (severe); an Eczema Area and Severity Index (EASI) score [17–20] of ≥5 (excluding the hairy scalp); and affected body surface area (BSA) of 5%–30% (excluding the hairy scalp). Patients were excluded if they had a significant dermatologic or inflammatory condition that would interfere with the trial assessments, had an acute active skin infection, or used AD therapies within the indicated period before baseline (e.g., phototherapy within 4 weeks, topical corticosteroids within 2 weeks or 1 week; Supplementary Table S1).
Trial treatment
Legal guardians (and patients, when possible) were instructed to apply a thin layer of trial treatment once daily (QD) to all AD lesions (except for the hairy scalp), including newly appearing lesions. When AD lesions cleared, application to the areas was continued in the DB period but could be interrupted at the investigator’s discretion in the OL period. Therapies that were indicated for AD or that may have been effective in treating AD were prohibited during the trial (Supplementary Table S1). In the OL period, however, these therapies could be used at the investigator’s discretion as rescue therapy when no improvement from baseline was observed in AD lesions.
Trial assessments
The assessments of IGA, EASI, and percent of BSA affected were performed by the investigators at each trial visit. The 5-point IGA, ranging from 0 (clear) to 4 (severe), was used. The Patient-Oriented Eczema Measure (POEM) [21, 22] was completed by legal guardians at each trial visit. The pruritus score is a 5-point scale ranging from 0 to 4 [23], with higher score indicating more severe itch, and was completed by legal guardians (or patients, when possible). The daytime and nighttime pruritus scores were recorded in the diary twice daily at bedtime and upon awakening, respectively, in the DB period and were assessed at each trial visit in the OL period.
In the DB period, the primary endpoint was the proportion of patients with ≥75% improvement from baseline in EASI score (EASI-75) at week 8. Key secondary endpoints were the mean percent change from baseline in EASI score and the proportion of patients who achieved IGA treatment success, defined as an IGA score of 0 (clear) or 1 (almost clear) with ≥ 2-grade improvement from baseline at week 8. Other secondary endpoints included the proportion of patients with ≥50% and ≥90% improvement from baseline in EASI score (EASI-50 and EASI-90, respectively), the proportion of patients with an IGA score of 0 or 1, the mean change from baseline in percent of BSA affected, the mean change from baseline in POEM score, and the mean change from baseline in daytime, nighttime, and maximum pruritus scores. The maximum pruritus score on an assessment day is defined as the greater of the daytime and nighttime scores. Across the DB and OL periods (overall trial period), most of the above endpoints were used for long-term efficacy assessments.
Safety assessments included the incidence and severity of adverse events (AEs), clinical laboratory parameters, and vital signs. Trough concentrations of tapinarof were determined in plasma samples collected at weeks 4, 8, 32, and 60.
Statistical analyses
In the phase 2 trial of tapinarof in Japanese pediatric patients with AD [16], EASI-75 response rate at week 8 was 65.0% in the tapinarof 0.5% group and 15.0% in the vehicle group (patients with missing data were treated as nonresponders). On the basis of this result, a sample size of 63 patients (42 patients in the tapinarof 0.5% group, 21 patients in the vehicle group) would provide at least 90% power to detect a significant difference in the primary endpoint between the groups with a Fisher’s exact test (2-sided p value of <0.05). However, to ensure an adequate number of patients for long-term safety assessments, the target sample size was determined to be 150 patients (100 patients in the tapinarof 0.5% group, 50 patients in the vehicle group).
For the DB period, the primary analyses of efficacy were performed in the full analysis set, which consisted of all randomized patients who received at least 1 application of trial treatment and underwent the assessment of EASI score at least once. For patients who underwent early transition to the OL period, data corresponding to those at week 8 after the transition were handled as missing in the primary and key secondary endpoint analyses of the DB period. EASI-75 response rate at week 8 (the primary endpoint) was analyzed on the basis of 100 datasets where missing data were imputed by the multiple imputation with the fully conditional specification (FCS) model. The FCS model successively imputed missing data from week 2 to week 8, using linear regression models including the treatment group, baseline value, and post baseline values as covariates. The Cochran–Mantel–Haenszel test stratified by baseline IGA score (2 or ≥3) was performed at the 2-sided significance level of 5%. The common between-group difference in the rate and its 95% CI (Sato method [24]) were calculated by combining the between-group differences in each baseline IGA score stratum. The mean percent change from baseline in EASI score at week 8 (a key secondary endpoint) was analyzed with mixed effect models for repeated measures. The mixed effect models for repeated measures included fixed effects for treatment group, analysis visit, treatment group by analysis visit interaction, patient as a random effect, and baseline score as a continuous covariate, with an unstructured variance-covariance structure for the random effects. IGA treatment success at week 8 (the other key secondary endpoint) was analyzed on the basis of the first dataset out of 100 datasets where missing data were imputed by the multiple imputation with the FCS model. Other secondary endpoints were analyzed on the basis of observed cases (OC) where missing data were not imputed. Except for the primary endpoint, no formal statistical tests were performed for comparisons between the groups.
For the overall trial period, the efficacy analyses were performed in the efficacy analysis population, which consisted of all patients who received at least 1 application of tapinarof cream and underwent the efficacy assessment at least once (i.e., vehicle-treated patients who discontinued the trial during the DB period [by week 8] were excluded from the analyses). Efficacy endpoints were analyzed on the basis of OC where missing data were not imputed. Data obtained after initiation of rescue therapy were included in the analyses. For patients who underwent early transition to the OL period, the data at each visit after the transition were assigned according to the specified analysis window.
The safety analyses were performed in the safety analysis population, which consisted of all patients who received at least 1 application of trial treatment for the DB period and who received at least 1 application of tapinarof cream for the overall trial period. The pharmacokinetic analyses were performed in the pharmacokinetic analysis population, which consisted of all patients who had plasma concentration data of tapinarof (including plasma concentration below the lower limit of quantification [LLOQ, 50.0 pg/mL]) at ≥ 1 time point for the overall trial period.
RESULTS
Patients
At the initiation of the DB period, 162 patients were randomized to tapinarof (n = 107) or vehicle (n = 55). The 8-week treatment in the DB period was completed by 102 patients in the tapinarof group and 30 patients in the vehicle group. Because of worsening of AD, 2 patients in the tapinarof group and 17 patients in the vehicle group underwent the early transition visit and transitioned to the OL period early, before week 8. A total of 151 patients entered the OL period, and 143 patients completed the trial. The primary reasons for trial discontinuation were AEs and withdrawal by patients (Figure 2).
[image: Flowchart depicting a clinical trial's participant progression: 177 gave informed consent, 15 failed screening, 162 were randomized to Tapinarof 0.5% QD (107) or vehicle (55). In the double-blind period, discontinuations occurred for both groups due to adverse events or other reasons. Most participants transitioned to the open-label period, during which additional discontinuations occurred. 143 participants completed the open-label period.]FIGURE 2 | Patient disposition. DB, double-blind; OL, open-label; QD, once daily.No apparent differences between treatment groups were noted in the demographics and baseline disease characteristics. At baseline, approximately 60% of patients had a baseline IGA score of 3 (moderate), and few patients had an IGA score of 4 (severe) (2 patients in each group). The mean (SD) baseline EASI score was 10.9 (4.3) in the tapinarof group and 10.7 (3.9) in the vehicle group (Table 1; Supplementary Table S2).
TABLE 1 | Patient demographics and baseline disease characteristics.	​	Tapinarof 0.5% (n = 107)	Vehicle (n = 55)
	Age, mean (SD), years	7.0 (2.7)	7.0 (2.8)
	Age category, n (%)	​	​
	 2–6 years	50 (46.7)	25 (45.5)
	 7–11 years	57 (53.3)	30 (54.5)
	Male, n (%)	55 (51.4)	27 (49.1)
	Weight, mean (SD), kg	25.1 (10.5)	25.3 (10.6)
	BMI, mean (SD), kg/m2	16.6 (2.8)	16.8 (2.9)
	Disease duration, mean (SD), years	4.2 (2.8)	4.5 (3.0)
	EASI score, mean (SD)	10.9 (4.3)	10.7 (3.9)
	IGA score, n (%)	​	​
	 2: Mild	40 (37.4)	19 (34.5)
	 3: Moderate	65 (60.7)	34 (61.8)
	 4: Severe	2 (1.9)	2 (3.6)
	BSA affected, mean (SD), %	18.0 (6.5)	18.1 (7.0)
	POEM score, mean (SD)	10.8 (4.9)	10.7 (5.7)
	Pruritus score, mean (SD)	​	​
	 Daytimea	2.2 (0.7)	2.1 (0.9)
	 Nighttimea	1.7 (0.6)	1.6 (0.9)
	 Maximumb	2.3 (0.7)	2.2 (0.8)


Data based on the full analysis set in the DB period. Patient demographics and baseline characteristics in the overall trial period are provided in Supplementary Table S2.
Abbreviations: BMI, body mass index; BSA, body surface area; DB, double-blind; EASI, Eczema Area and Severity Index; IGA, Investigator’s Global Assessment; POEM, Patient Oriented Eczema Measure; SD, standard deviation.
a The baseline values for daytime and nighttime pruritus scores were respectively defined as the mean values of daily daytime and nighttime pruritus scores obtained during 7 days prior to the initiation of trial treatment.
b The maximum pruritus score on an assessment day was defined as the greater of the daytime and nighttime scores. The baseline value for maximum pruritus score was defined as the mean value of daily maximum pruritus scores obtained during 7 days prior to the initiation of trial treatment.
In the OL period, rescue therapy was used at least once by approximately 20% of patients. The rescue therapy used was topical corticosteroids only; no other topical or systemic rescue therapy was performed (Supplementary Table S3). Although treatment with tapinarof could be interrupted at the investigator’s discretion in the OL period after clearance of AD lesions, the duration of exposure to tapinarof was ≥48 weeks in approximately 80% of patients, indicating that most patients continued treatment with tapinarof after the clearance.
Efficacy
In the DB period, significantly more patients achieved the primary endpoint, EASI-75 response rate at week 8, in the tapinarof group (52.59%) than in the vehicle group (12.60%), with a between-group difference of 40.0 percent points (95% CI, 26.3 to 53.7; p < 0.0001) (Figure 3). Greater improvements in the key secondary endpoints were noted in the tapinarof group. At week 8, the least-squares mean percent change from baseline in EASI score was −68.28% in the tapinarof group and −23.01% in the vehicle group, with a between-group difference of −45.27 percent points (95% CI, −59.48 to −31.06) (Figure 4). At week 8, IGA treatment success rate was 26.2% in the tapinarof group and 1.8% in the vehicle group, with a between-group difference of 24.4 percent points (95% CI, 13.2–34.0) (Figure 4). Representative clinical images of patients who achieved IGA treatment success are presented in Supplementary Figure S1. Greater improvements in the tapinarof group were also noted in other secondary endpoints (Supplementary Figure S2), and the maximum pruritus score decreased rapidly in the tapinarof group (Figure 5).
[image: Bar chart comparing the proportion of patients achieving EASI-75 at week eight between tapinarof zero point five percent (52.59 percent, n equals 107) and vehicle (12.60 percent, n equals 55). The difference is 40.0 percent, with a confidence interval of 26.3 to 53.7 and a p value less than 0.0001, indicating statistical significance.]FIGURE 3 | The primary endpoint: EASI-75 response rate at week 8. EASI-75 was defined as ≥ 75% improvement from baseline in EASI score and was analyzed on the basis of 100 data sets where missing data were imputed by multiple imputation. CI, confidence interval; EASI, Eczema Area and Severity Index.[image: Bar graph with two panels comparing Tapinarof 0.5% and Vehicle groups at week eight. Panel A shows greater percent reduction in EASI score for Tapinarof (-68.28) versus Vehicle (-23.01) with a difference of -45.27. Panel B displays a higher IGA treatment success rate for Tapinarof (26.2%) compared to Vehicle (1.8%), with a difference of 24.4%. Error bars indicate 95% confidence intervals.]FIGURE 4 | Key secondary endpoints. (A) Percent change from baseline in EASI score at week 8, (B) IGA treatment success rate at week 8. Percent change from baseline in EASI score at week 8 was analyzed with the mixed effect models for repeated measures. IGA treatment success was defined as an IGA score of 0 or 1 with ≥ 2-grade improvement from baseline and was analyzed on the basis of the first data set of 100 data sets where missing data were imputed by multiple imputation. Data are presented with exact 95% CIs. CI, confidence interval; EASI, Eczema Area and Severity Index; IGA, Investigator’s Global Assessment; LS, least-squares.[image: Line graph comparing mean change from baseline in maximum pruritus score over 29 days for Tapinarof 0.5% (yellow line) and vehicle (gray line), with Tapinarof showing greater reduction in pruritus. Error bars indicate 95% confidence intervals. Patient numbers for each group are shown at four timepoints.]FIGURE 5 | Mean daily change in maximum pruritus score from baseline to week 4. The maximum pruritus score on an assessment day was defined as the greater of the daytime and nighttime scores. The baseline value for maximum pruritus score was defined as the mean value of daily maximum pruritus scores obtained during 7 days prior to the initiation of trial treatment. CI, confidence interval.In the tapinarof group, EASI-75 response and IGA treatment success rates continued to increase after week 8. EASI-75 response rate was 53.4% at week 8, 75.8% at week 32, and 80.2% at week 60; IGA treatment success rate was 24.3% at week 8, 48.5% at week 32, and 56.3% at week 60. In the vehicle-to-tapinarof group (patients who received vehicle cream in the DB period), these rates increased rapidly after switching to tapinarof. EASI-75 response rate was 21.3% at week 8, 84.8% at week 32, and 82.8% at week 60; IGA treatment success rate was 4.3% at week 8, 54.3% at week 32, and 62.1% at week 60. In both groups, the increased rates were maintained through week 60 (Figure 6). Similarly, improvements in the other efficacy endpoints were maintained through week 60 (Supplementary Table S4). No apparent differences in efficacy results were noted between the age categories (2–6 years and 7–11 years) (Supplementary Table S5).
[image: Figure includes two line charts comparing Tapinarof 0.5% (yellow) versus Vehicle to Tapinarof 0.5% (gray) over 60 weeks for patients with atopic dermatitis. Panel A shows EASI-75 proportions rising rapidly with Tapinarof, reaching about seventy-eight percent by week twenty and maintaining through week sixty, while Vehicle group lags but converges after switching at week eight. Panel B displays IGA Treatment Success with a similar pattern, showing lower absolute rates but an increase over time for both groups, especially after week eight. Numeric patient counts are detailed below each chart for both groups across all time points.]FIGURE 6 | Proportion of patients with (A) EASI-75 and (B) IGA treatment success in the overall trial period. EASI-75 was defined as ≥ 75% improvement from baseline in EASI score. IGA treatment success was defined as an IGA score of 0 or 1 with ≥ 2-grade improvement from baseline. In the vehicle-to-tapinarof group, patients switched from vehicle cream to tapinarof cream 0.5% at week 8 or the early transition visit. The early transition visits occurred in 17 patients between week 4 and before week 8; therefore, the data at week 8 for the vehicle-to-tapinarof group included those after the initiation of treatment with tapinarof from the 17 patients. Data were analyzed on the basis of OC where missing data were not imputed and are presented with exact 95% CIs. CI, confidence interval; DB, double-blind; EASI, Eczema Area and Severity Index; IGA, Investigator’s Global Assessment; OC, observed cases; OL, open-label.Safety
In the DB period, AEs were reported in 78 of 107 (72.9%) patients in the tapinarof group and in 41 of 55 (74.5%) patients in the vehicle group (Table 2). No serious or severe AEs were reported in either group. The most common AEs included nasopharyngitis (36.4%), influenza (14.0%), and AD (5.6%, mostly reported as worsening of AD) in the tapinarof group and AD (43.6%), nasopharyngitis (25.5%), influenza (10.9%), and contact dermatitis (5.5%) in the vehicle group. Treatment-related AEs were reported in 6.5% of patients in the tapinarof group and in 3.6% of patients in the vehicle group. The most common treatment-related AEs included application site folliculitis (2.8%) in the tapinarof group and AD (3.6%) in the vehicle group. The incidence of trial discontinuations due to AEs was lower in the tapinarof group (1.9%) than in the vehicle group (14.5%). The most common AE leading to trial discontinuation was AD, which was reported 1.9% of patients in the tapinarof group and 12.7% of patients in the vehicle group.
TABLE 2 | Summary of adverse events.	​	DB period	Overall trial perioda (n = 154)
	​	Tapinarof 0.5% (n = 107)	Vehicle (n = 55)
	Any AEs	78 (72.9)	41 (74.5)	150 (97.4)
	Serious AEsb	0	0	1 (0.6)
	Severe AEsc	0	0	1 (0.6)
	Treatment-related AEs	7 (6.5)	2 (3.6)	22 (14.3)
	AEs leading to discontinuation	2 (1.9)	8 (14.5)	4 (2.6)
	Most common AEs (occurring in ≥10% of patients in the overall trial period)
	 Nasopharyngitis	39 (36.4)	14 (25.5)	104 (67.5)
	 Influenza	15 (14.0)	6 (10.9)	58 (37.7)
	 AD	6 (5.6)	24 (43.6)	26 (16.9)
	 Skin papilloma	3 (2.8)	0	25 (16.2)
	 Gastroenteritis	2 (1.9)	2 (3.6)	22 (14.3)
	 Pyrexia	1 (0.9)	0	19 (12.3)
	 Asthma	2 (1.9)	2 (3.6)	18 (11.7)
	 Arthropod sting	1 (0.9)	2 (3.6)	17 (11.0)
	 Acne	0	0	16 (10.4)
	Most common treatment-related AEs (occurring in ≥2 patients in the overall trial period)
	 Application site folliculitis	3 (2.8)	0	7 (4.5)
	 Acne	0	0	6 (3.9)
	 Application site acne	0	0	4 (2.6)
	 AD	1 (0.9)	2 (3.6)	4 (2.6)
	 Folliculitis	0	0	3 (1.9)
	AEs leading to discontinuation
	 AD	2 (1.9)	7 (12.7)	4 (2.6)
	 Eczema impetiginous	0	0	1 (0.6)
	 Pityriasis rosea	0	1 (1.8)	0


Data are presented as number of patients (percentage). The AE terms reported by the investigator were coded using Medical Dictionary for Regulatory Activities V.26.0. Common AEs occurring in ≥5% of patients are provided in Supplementary Table S6.
Abbreviations: AD, atopic dermatitis; AE, adverse event; DB, double-blind.
a The Safety analysis population in the overall trial period included the data from patients who received at least 1 application of tapinarof cream 0.5% in the overall trial period. For patients who received vehicle cream in the DB period, AEs that occurred in the DB period (vehicle-treated period) were excluded from the analyses.
b One serious AE, tibia fracture, was considered unrelated to treatment.
c One severe AE, liver function test increased, was considered unrelated to treatment.
In the total safety analysis population of the overall trial period, AEs were reported in 150 of 154 (97.4%) patients (Table 2). One serious AE (tibia fracture) and one severe AE (liver function test increased) were reported but were considered unrelated to tapinarof. The majority of AEs were mild or moderate. Common AEs occurring in ≥5% of patients are provided in Supplementary Table S6. The most common AEs included nasopharyngitis (67.5%), influenza (37.7%), AD (16.9%), and skin papilloma (16.2%). Treatment-related AEs were reported in 14.3% of patients. The most common treatment-related AEs included application site folliculitis (4.5%), acne (3.9%), and application site acne and AD (2.6% each). The most common AE leading to trial discontinuation was AD (2.6%).
The incidence of AEs did not increase with continued treatment over 60 weeks (Supplementary Table S7). In the subgroup analysis by age category (2–6 years [younger group] and 7–11 years [older group]) (Supplementary Table S8), the incidence of acne was numerically higher in the older group (15.3%) than in the younger group (4.3%). However, more than half of acne events in the older group were considered unrelated to tapinarof, and there did not appear to be a large difference in the incidence of tapinarof-related acne between the age groups (4.7% in the older group vs. 2.9% in the younger group). No clinically significant changes over time were noted in clinical laboratory parameters or vital signs. Additionally, the plasma concentration of tapinarof was below the LLOQ (50 pg/mL) in ≥80% of patients at each time point (Supplementary Table S9).
DISCUSSION
The efficacy results from the DB period (8-week treatment) demonstrated that tapinarof cream 0.5% was superior to vehicle cream in treating AD in Japanese pediatric patients. Treatment with tapinarof resulted in improvements in efficacy endpoints, such as EASI-75 response and IGA treatment success rates, by week 8. The favorable results in the primary and key secondary endpoints were supported by patient-reported outcomes, including POEM and pruritus scores. Improvements in POEM score were noted from week 2 onwards, and pruritus relief was also noted shortly after the initiation of treatment with tapinarof. Taken together, these results indicate that treatment with tapinarof can improve signs and symptoms of AD experienced by patients as well as AD severity assessed by the investigators.
In the overall trial period (up to 60-week treatment), efficacy analyses were based on OC without imputation for missing data, rescue topical corticosteroids were used in approximately 20% of patients during the OL period, and treatment with tapinarof could be interrupted after lesion clearance. Although long-term efficacy data should be interpreted with these limitations, improvements in efficacy endpoints were maintained through week 60, indicating that tapinarof can be used for long-term management of AD in the population. The efficacy results of this trial were generally consistent with those of phase 3 trials of tapinarof cream 1% in Japanese adolescent and adult patients (≥12 years of age) with AD [25].
Tapinarof cream 0.5% was well tolerated for up to 60 weeks of treatment. No treatment-related serious AEs were reported. Except for one severe AE that was considered unrelated to treatment, all the AEs were mild or moderate. The incidence of trial discontinuations due to AEs was low in patients treated with tapinarof (2.6% in the overall trial period). The most common treatment-related AEs included folliculitis and acne, which were also commonly reported in the phase 3 trials in adolescent and adult patients (≥10% for each event) [25], and none led to trial discontinuations in the present trial. Folliculitis and acne observed with tapinarof appear to be morphologically similar to keratosis pilaris [26, 27] and can be associated with increased follicular cornification with subsequent plugging, resulting from the upregulation of stratum corneum components, including filaggrin, hornerin, and involucrin [9].
Headache was also a common tapinarof-related AE in the phase 3 trials in adolescent and adult patients (≥10%) and generally occurred early in treatment (the median time of first onset: 2.0 days), whereas the event was reported in only 3.2% of patients in the present trial and occurred after 32 weeks of treatment, and none was considered related to tapinarof. Contact dermatitis was reported in 6.5% of patients in the present trial, and the event in only one patient (0.9%) was considered related to tapinarof. One tapinarof-related AE of skin hypopigmentation was reported, and no other AEs associated with pigmentary changes were reported.
Overall, the incidence of tapinarof-related AEs was lower in the present trial than in the phase 3 trials in adolescent and adult patients. This finding may be attributed to the difference in strength of tapinarof (0.5% vs. 1%); however, no apparent differences in the incidence of these AEs were noted between the strengths of tapinarof in the phase 2 trial [16]. Further investigation in more patients with AD is still required to characterize the safety profile of tapinarof.
This trial has some limitations. First, most patients enrolled in this trial had a baseline IGA score of 2 (mild) or 3 (moderate), whereas few patients had a baseline IGA score of 4 (severe) (Table 1). In the tapinarof group, both 2 patients with a baseline IGA score of 4 achieved the primary endpoint (EASI-75 at week 8); nonetheless, further investigation in patients with severe AD is warranted. Second, because of a relatively small number of patients enrolled in this trial, the interpretation of data from subgroup analyses (e.g., disease severity, age) was limited. Third, as vehicle cream was used as the comparator in the DB period, the superiority of tapinarof over current topical therapies for pediatric patients with AD is uncertain. Fourth, although this trial evaluated the efficacy and safety of tapinarof for up to 60 weeks, further investigation with longer duration of treatment is warranted given the chronic course of AD. Lastly, AD is also prevalent in patients aged <2 years, but they were not included in this trial. A 52-week phase 3 trial in patients aged 3 to <24 months is ongoing in Japan (Japan Registry of Clinical Trials [https://jrct.mhlw.go.jp/], jRCT2031250138).
In summary, in the 8-week treatment, tapinarof cream 0.5% QD was superior to vehicle cream in treating AD in Japanese pediatric patients. The efficacy response to tapinarof cream was maintained for up to 60 weeks of treatment. Tapinarof cream was well tolerated over the 60-week treatment period. The incidence of trial discontinuations due to AEs was low, and most AEs were mild or moderate. The most common treatment-related AEs included folliculitis and acne. The trial results indicate that tapinarof cream can provide a novel topical treatment option for Japanese pediatric patients aged 2–11 years with AD.
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