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Drug interactions: No formal drug-drug interaction studies conducted with ZORYVE, 
but the coadministration of roflumilast with systemic CYP3A4 inhibitors or dual 
inhibitors that inhibit both CYP3A4 and CYP1A2 simultaneously (e.g., erythromycin, 
ketoconazole, fluvoxamine, enoxacin, cimetidine) are known to increase roflumilast 
systemic exposure and may result in increased adverse reactions. There will be no change 
in labeling with respect to drug interactions. 

Disposition of subjects: 20 subjects enrolled in this study and all subjects completed the 
study. 

Demographic and baseline characteristics: Demographics and baseline characteristics 
are shown in Table 5. 

Table 5: Demographic and baseline characteristics 
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Source: Clinical Study Report; Table 14.1.3 

Summary of Safety: 
A total of 4 (20.0%) subjects experienced at least one treatment emergent adverse event 
(TEAE). All TEAEs were reported as Grade 1 (mild). No subjects experienced TEAEs 
that were considered Grade 3 (severe). Two (10.0%) subjects experienced TEAEs that 
were considered related to study drug. No subjects experienced serious adverse events 
(SAEs) or TEAEs resulting in study discontinuation. A summary of TEAEs is 
summarized in Table 6. 

Table 6: Overview of Treatment-Emergent Adverse Events (Safety Population) 

Source: Clinical Study Report; Table 14.3.1.1 

See Clinical review for further information on safety. 

Bioanalytical method validation: The bioanalytical method used was similar to the one 
used earlier and the range of Roflumilast and Roflumilast N-Oxide was 0.1 ng/mL to 100 
ng/mL (the range used earlier was 0.05 ng/mL to 50 ng/mL). The method was validated, 
and long-term stability established earlier was adequate to support the storage stability of 
the PK samples in this study (Details of bioanalytical method validation with report can 
be found in Clinical Pharmacology review dated 07/06/2023 in DARRTS). The method 
validation parameters for the standard curve were acceptable and are shown in Table 7. 
Incurred sample reanalysis was not performed for this study. As the ISR in the original 
NDA passed and the sample stability in this study was within the established long term 
storage stability duration. Hence, although ISR assessment was preferred for this study, 
the ISR results from the original NDA would be supportive. 

Table 7: Method validation parameters of standard curve 
Roflumilast Roflumilast N-Oxide 

Between-run accuracy % -2.5 to 3.0 -1.8 to 2.0 
Between-run precision % ≤7.4% %CV: ≤4.0% 

Source: BA Report # 201291AEA_ARCMC 
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Demographic and baseline characteristics: Demographics and baseline characteristics 
are shown in Table 10. 

Table 10: Demographic and baseline characteristics 

Source: Clinical Study Report ARQ-151-216; Table 14.1.3 

Pharmacokinetic results: 
Following daily administration of roflumilast cream 0.3%, evidence of systemic exposure 
(measurable plasma concentrations roflumilast and the N-oxide metabolite) was seen in 
all plasma samples assayed. Under maximal usage conditions in subjects 2 to 5 years of 
age (n = 9), the mean ± SD extrapolated AUC0-24 was 51.6 ± 29.9 and 539 ± 372 
h*ng/mL for roflumilast and the N-oxide metabolite, respectively, at Week 2. One 
subject did not have any quantifiable systemic levels. 

In this study, there was one subject who had treated BSA of 20% with a predicted target 
dose of 8.2 mg. In this subject, the Week 2 AUC0-24 values were 53.2 and 425 h*ng/mL 
for roflumilast and the N-oxide metabolite, respectively. The systemic exposure in this 
subject was generally comparable to the mean value that was extrapolated using the week 
2 trough concentrations (see Table 11). 

The mean treated BSA of the PK Population at Week 2 for the maximal usage evaluation 
(N=9) was 9.44% (minimum of 3.0%, maximum of 20.0%), with a target dose of 3.9 mg. 
Following daily topical administration for 2 weeks, the mean ± SD roflumilast and N-
oxide pre-dose concentrations were 2.15 ± 1.25 and 22.4 ± 15.5 ng/mL, respectively 
(Table 11). The arithmetic mean ± SD extrapolated roflumilast AUC0-24 values were 51.6 
± 29.9 h*ng/mL and 539 ± 372 h*ng/mL for Week 2 roflumilast and N-oxide AUC0-24, 
respectively. 

At Week 4, the mean treated BSA for the 10 subjects was 9.6%, with a target dose of 3.9 
mg. Following daily topical administration for 4 weeks, the mean (SD) roflumilast and 

10 

Reference ID: 5249643 



 
 

  

 

   
  

     
    

 
  

 
  

 
 

 

  
 

  
 

N-oxide pre-dose concentrations were 2.04 (1.33) and 15.8 (9.91) ng/mL, respectively. 
Systemic exposure was not quantifiable in one subject. The arithmetic mean (SD) 
extrapolated AUC0-24 values were 49.0 (31.9) and 379 (238) h*ng/mL for roflumilast and 
N-oxide, respectively, at Week 4. 

Table 11: Summary of Predose Plasma Concentrations and Extrapolated AUC0-24 
Values Following Daily Topical Roflumilast Cream 0.3% Administration (Week 2 
and Week 4), PK Population 

AUC0-24 = area under the plasma concentration-time curve from time zero to 24 hours; BSA = body 
surface area; Conc = predose concentration; CV = coefficient of variation; DN = dose normalized, 
calculated as Value / Target Dose Applied; extra = extrapolated; Geo = geometric; PK = 
pharmacokinetic(s); SD = standard deviation. Note: AUC0-24 is extrapolated from predose concentration 
values. 
Source: Clinical Study Report ARQ-151-216; Appendix 16.1.13.1, Table 3 

Following daily administration for 2 weeks the mean ± SD body surface area (BSA) 
involvement of 9.4 ± 5.57% and the mean ± SD systemic exposure (AUC0-24) was 51.6 
± 29.9 and 539 ± 372 h*ng/mL in children aged from 2-5 years. The systemic exposure in 
subjects 2-5 years of age was slightly lower compared the systemic exposure in children 
aged 6-11 years and adults. The mean ± SD AUC0-24 was 75.6 ± 87.3% and 693 ± 986 
h*ng/mL in children aged from 6-11 years and 72.7 ± 53.1 and 628 ± 648 h∙ ng/mL for 
roflumilast and the N-oxide metabolite in adults respectively. The lower systemic 
exposure in the younger age is generally due to lower % BSA involvement in younger 
subjects. 

Drug Interactions 
As stated above, there was no formal drug-drug interaction studies conducted with 
ZORYVE, but with the coadministration of roflumilast with systemic CYP3A4 inhibitors 
or dual inhibitors that inhibit both CYP3A4 and CYP1A2 simultaneously (e.g., 
erythromycin, ketoconazole, fluvoxamine, enoxacin, cimetidine) are known to increase 
roflumilast systemic exposure and may result in increased adverse reactions. There will 
be no change in labeling with respect to drug interactions. 
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Summary of Safety: 
Overall, 1 subject (10%) experienced a TEAE. The subject experienced a single Grade 1 
TEAE that was considered unrelated to investigational product (IP). No subject 
experienced SAEs or TEAEs resulting in study discontinuation. An overview of TEAEs 
is provided in Table 12. 

Table 12: Overview of Treatment-emergent Adverse Events (Safety Population) 

Source: Clinical Study Report ARQ-151-216; Table 14.3.1.1 

See Clinical review for additional information on safety. 

Bioanalytical method validation: The bioanalytical method used was similar to the one 
used earlier and the range of Roflumilast and Roflumilast N-Oxide was 0.1 ng/mL to 100 
ng/mL (the range used earlier was 0.05 ng/mL to 50 ng/mL). The method was validated, 
and long-term stability established earlier was adequate to support the storage stability of 
the PK samples in this study (Details of bioanalytical method validation can be found in 
Clinical Pharmacology review dated 07/06/2023 in DARRTS). The method validation 
parameters for the standard curve are shown in Table 13. Incurred sample reanalysis was 
not performed for this study. As the ISR in the original NDA passed and the sample 
stability in this study was within the established long term storage stability duration. 
Hence, although ISR assessment was preferred for this study, the ISR results from the 
original NDA would be supportive. 

Table 13: Method validation parameters of standard curve 
Roflumilast Roflumilast N-Oxide 

Between-run accuracy % -3.0 to 3.0 -1.8 to 1.2 
Between-run precision % ≤10.1% %CV: ≤7.8% 

Source: Report # 201603AEA_ARCMC 
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Labeling: The following changes are recommended in the applicant’s proposed labeling 
that was submitted where bold and underlined text indicates insertion recommended by 
the reviewer and the strikethrough text indicates reviewer recommended deletion. 

(b) (4) 

1 Page(s) of Draft Labeling has been Withheld in Full as B4 (CCI/TS) immediately following this 
page
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