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1. Benefit-Risk Assessment 
 

Benefit-Risk Summary and Assessment 
Atopic dermatitis (AD) is a chronic, pruritic inflammatory skin disease that predominantly affects the children but also occurs in adults. 
Clinical manifestations include erythematous papules and plaques with oozing, scale, crust, excoriations, and lichenification. The face 
and flexures are areas of predilection. Pruritus is the primary symptom.  AD is associated with multiple comorbidities, and impairs both 
individual and family quality of life.  Eucrisa (crisaborole) ointment, 2% is proposed for topical administration twice daily for the 
treatment of mild to moderate AD in patients 2 years of age and older.  Crisaborole, the active ingredient in Eucrisa, is a 
phosphodiesterase-4 (PDE-4) inhibitor.     
 
The current therapeutic armamentarium for mild to moderate AD includes a variety of topical corticosteroids, topical calcineurin 
inhibitors, and device creams.  Topical corticosteroids are associated with adverse reactions (AR) such as hypothalamic-pituitary-
adrenal (HPA) axis suppression, atrophy, striae, telangiectasia, and others.  Topical calcineurin inhibitors are indicated as second-line 
therapy and are labeled with a boxed warning for risk of skin malignancy and lymphoma.  Efficacy of the device creams is modest.  
Because of these limitations, despite the number of available therapies, there is need for additional therapeutic options, particularly with 
a favorable safety profile.     
 
Two pivotal trials (AN2723-AD-301 and AN2728-AD-302), identical in design, enrolled 1522 subjects 2 years of age and older with AD 
affecting at least 5% of the body surface area (BSA) and a score of mild (2) or moderate (3) on a 5-grade investigator static global 
assessment scale (ISGA) that rated erythema, induration/papulation, and oozing/crusting.  The primary efficacy endpoint was the 
proportion of subjects who achieved success in ISGA, defined as a score of 0 (clear) or 1 (almost clear) with at least a 2-grade 
improvement from baseline, at Day 29 in the crisaborole-treated group compared to the vehicle-treated group.  A significantly greater 
proportion of subjects treated with crisaborole ointment, 2% achieved success compared to vehicle; the magnitudes of the treatment 
effect in the two studies were 7.4% and 13.4%, respectively.  These results demonstrate modest efficacy of Eucrisa in the treatment of 
mild to moderate AD. 
 
The safety database was adequate to characterize the safety profile of Eucrisa.  In the two pivotal trials, 1012 subjects received the 
proposed dose of crisaborole.  The most frequently reported adverse reaction was application site pain.  Contact urticarial was reported 
in 2 subjects in the crisaborole group and 3 subjects in the vehicle; although the precipitant in these cases is not known, butylated 
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Reproductive toxicity studies were conducted in rats and rabbits.  In rabbits, in the highest 
dose group, maternal toxicity, decreased fetal body weight and delayed skeletal ossification 
was observed.  No treatment related fetal malformations were noted in rats or at lower doses in 
rabbits.   Developmental toxicity studies were conducted in rats.  Maternal toxicity was seen in 
the highest dose group and was associated with findings of stillbirths, pup mortality and 
reduced pup weights.  These findings will be conveyed in Section 8.1 Pregnancy of labeling.   
The Nonclinical Pharmacology/Toxicology reviewer, Dr. Kumar Mainigi, found the 
application acceptable from a pharmacology/toxicology perspective and recommended 
approval. 
 

5. Clinical Pharmacology  
Eucrisa (crisaborole) ointment will be marketed at a 2% concentration; the route of 
administration is topical and the dose regimen is application to affected skin twice a day.   
 
The applicant conducted a pharmacokinetic study under maximal use conditions in 33 subjects 
with atopic dermatitis ages 2 to 17 years.  Crisaborole and its metabolites were quantified in 
serum from all subjects.  Steady state was reached by day 8.  For crisaborole on day 8, the 
maximum plasma concentration (Cmax) was 127 + 196ng/mL, and the area under the 
concentration curve from 0 to 12 hours post dose (AUC0-12) was 949 + 1240 ng-h/mL.   
 
The applicant conducted in vitro and clinical drug interaction assessments.   Neither 
crisaborole nor major metabolite AN7602 is expected to impact CYP enzymes.  Although the 
downstream metabolite AN8323 was identified as a weak to moderate inhibitor of CYP 
enzymes in vitro, a clinical study found no drug interaction effect on the most sensitive 
enzyme, CYP2C9, and thus AN8323 is not expected to produce clinically meaningful 
inhibition of any CYP enzymes.  
 
To address the impact of crisaborole on repolarization, the applicant conducted a thorough QT 
study in healthy adults in which crisaborole was applied to 60% of body surface area of 
subjects in the supratherapeutic dose group.  No significant prolongation of the QTc interval 
was identified; however systemic crisaborole exposure in the supratherapeutic dose group was 
lower than that in the maximal use pharmacokinetic trial.  Analysis of ECGs obtained during 
the pivotal trials found no subjects with  QTcF >480ms or a change in QTcF from baseline of 
>30ms.  Thus it appears that crisaborole has no clinically significant impact on cardiac 
repolarization.   
 
The Clinical Pharmacology Reviewer, Dr. Chinmay Shukla, recommended approval of the 
application from a Clinical Pharmacology perspective. 
 

6. Clinical Microbiology  
Not applicable. 
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7. Clinical/Statistical-Efficacy 
The applicant submitted data from two pivotal trials, AN2723-AD-301 and AN2728-AD-302 
(hereafter 301 and 302), to establish the effectiveness of their product in the treatment of mild 
to moderate atopic dermatitis.  The trials were identical multi-center, prospective, randomized, 
double-blind, placebo-controlled parallel group studies, conducted concurrently in the US to 
evaluate the effect of crisaborole ointment, 2%, applied twice daily for 28 days.   
 
The trials enrolled children and adults 2 years of age and older with atopic dermatitis affecting 
at least 5% of the body surface area (BSA) and a score of mild (2) or moderate (3) on a 5-
grade investigator static global assessment scale (ISGA) that rated erythema, 
induration/papulation, and oozing/crusting.  Subjects were permitted to use a bland emollient 
on uninvolved skin “…but not on or overlapping the treatable AD-involved areas (emphasis 
original)”.  Use of topical or systemic corticosteroids or topical calcineurin inhibitors was 
prohibited during the study.  Subjects on stable regimens of oral antihistamines or inhaled 
corticosteroids were allowed to continue these treatments.  Subjects were randomized 2:1 to 
active versus vehicle. 
 
The primary efficacy measure was the ISGA.  The primary efficacy variable was success in 
ISGA, defined as an ISGA score of Clear (0) or Almost Clear (1) with at least a 2-grade 
improvement from baseline.  The primary efficacy endpoint was the proportion of subjects 
who achieved success in ISGA at Day 29 in the crisaborole-treated group compared to the 
vehicle-treated group.  Secondary endpoints included i) the proportion of subjects with an 
ISGA score of Clear (0) or Almost Clear (1) at Day 29 in the crisaborole-treated group 
compared to the vehicle-treated group, and ii) time to success in ISGA in the crisaborole-
treated group compared to the vehicle-treated group.   
 
The results of the primary and secondary endpoints are presented below: 
 
 Trial 301 Trial 302 
Endpoints Eucrisa 

N=503 
Vehicle 
N=256 

P-
value 

Eucrisa 
N=513 

Vehicle 
N=250 

P-value 

Primary:  Success in ISGA 32.8% 25.4% 0.038 31.4% 18.0% <0.001 
Secondary:       

ISGA 0 or 1 51.7% 40.6% 0.005 48.5% 29.7% <0.001 
Time to Success NC NC  NC NC  

Time to success could not be calculated because fewer than 50% of subjects achieved success in ISGA 
Source:  adapted from Statistical Review and Evaluation NDA 207695, Matthew Guerra, PhD; 
archived 8/19/2016, p.3. 
 
In both trials, crisaborole was statistically superior (p-values <0.05) to placebo for the primary 
endpoint, and also for the secondary endpoint ISGA 0 or 1. 
 
The reader is referred to the biostatistical and clinical reviews by Drs. Matthew Guerra and 
Melinda McCord, respectively, for further information and additional analyses, including post 
hoc explorations of the data and sensitivity analyses.  I agree with Drs. Guerra and McCord 
that the data support a determination of efficacy. 
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8. Safety 
The overall safety database in AD, based on subjects with AD who received crisaborole at 
concentrations from 0.3 to 5%, includes data from 1340 subjects, 1150 of whom were <17 
years of age.  The primary safety database for AD, comprised of pooled data from the Phase 3 
trials, includes data from 1012 subjects who received crisaborole and 499 subjects who 
received vehicle.  The size of the safety database is adequate to characterize adverse events. 
 
No deaths were reported during the development program.  Serious adverse events (SAE) were 
reported in 9 subjects (8 crisaborole and 1 vehicle) during the pivotal trials and 7 subjects 
during the long-term safety study.  None of the SAEs reported in subjects exposed to 
crisaborole were considered to be related to study drug.  Overall adverse event rates were 
similar across study arms.  The most frequently reported adverse reaction was application site 
pain.   
 
Application site (contact) urticaria was reported in five subjects, 2 of whom were in the 
crisaborole treatment group and three of whom were in the vehicle group.  In the medical 
literature, butylated hydroxytoluene (an excipient in Eucrisa ointment) has been reported to 
precipitate both contact urticaria1 and generalized urticaria2,3,4.  The risk for  
hypersensitivity reactions, including contact urticaria, is addressed in labeling. 
 
Analysis of the impact of crisaborole exposure on body weight did not reveal a correlation, 
however weight measurement was obtained only at baseline in the pivotal trials and again at 
weeks 24 and 48 for those subjects who also enrolled in the open-label long-term safety study. 
 
The reader is referred to the clinical review by Dr. Melinda McCord for a full discussion of the 
safety database. 
 

9. Advisory Committee Meeting   
Not applicable, as no Advisory Committee meeting was held for this application because it did 
not raise controversial issues that would benefit from outside discussion.  Although crisaborole 
is a new molecular entity, it is not first-in-class.  The route of administration for crisaborole is 
topical, whereas the other products in the PDE4-class are oral dosage forms with greater 
systemic exposure.   

                                                 
1 Osmundsen PE. Contact urticaria from nickel and plastic additives (butylhydroxytoluene, oleylamide). 
Contact Dermatitis. 1980 Dec;6(7):452-4. 
 
2 Goodman DL, McDonnell JT, Nelson HS, Vaughan TR, Weber RW. Chronic urticaria exacerbated by the 
antioxidant food preservatives, butylated hydroxyanisole (BHA) and butylated hydroxytoluene (BHT). 
J Allergy Clin Immunol. 1990 Oct;86(4 Pt 1):570-5. 
 
3 Moneret-Vautrin DA, Bene MC, Faure G. She should not have chewed. Lancet. 1986 Mar 15;1(8481):617. 
 
4 Juhlin L. Recurrent urticaria: clinical investigation of 330 patients. Br J Dermatol. 1981 Apr;104(4):369-81. 
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Conduct an open-label safety trial in  100 evaluable pediatric subjects with mild to 
moderate atopic dermatitis ages 3 months to < 2 years and at least 5% treatable percent body 
surface area (%BSA). Evaluate the pharmacokinetics of crisaborole under maximal use 
conditions  in 16 evaluable subjects with moderate atopic dermatitis 
and at least 35% treatable percent body surface area (%BSA). 
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