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EXECUTIVE SUMMARY 

This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity (NME) Eucrisa (crisaborole) is necessary to 
ensure the benefits of this product outweigh its risks.  Anacor Pharmaceuticals Inc. submitted a New 
Drug Application (NDA 207695) for crisaborole with the proposed indication of topical treatment of mild 
to moderate atopic dermatitis in patients 2 years of age and older. The risks associated with the use of 
crisaborole are application site reactions and psychiatric events.  The applicant did not submit a 
proposed REMS or risk management plan with this application.  

DRISK and the Division of Dermatology and Dental Products (DDDP) agree that REMS is not needed to 
ensure the benefits of crisaborole outweigh its risks.  Participants showed a clinical improvement in 
Investigator’s static global assessment (ISGA) scores after treatment with crisaborole.   The most 
commonly occurring adverse reactions were application site reactions including burning and stinging.  
The Division of Psychiatry Products (DPP) was consulted due to concerns of suicidal ideation and 
behavior (SIB).    While the product labeling for the approved oral PDE-4 inhibitors ( e.g. roflumilast and 
apremilast) inlcude a Warning and Precaution concerning psychiatric risk, the DDDP has concluded that 
due to limited systemic exposure and lack of clear causality, they are currently not recommending 
including the risk of SIB as a labeled event.  

1 Introduction 
This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity (NME) Eucrisa (crisaborole) is necessary to 
ensure the benefits of this product outweigh its risks.  Anacor Pharmaceuticals Inc. submitted a New 
Drug Application (NDA 207695) for crisaborole with the proposed indication of topical treatment of mild 
to moderate atopic dermatitis in patients 2 years of age and older. This application is under review in 
the Division of Dermatology and Dental Products (DDDP). The applicant did not submit a proposed REMS 
or risk management plan with this application.  

 

2 Background 
2.1 PRODUCT INFORMATION 
The new molecular entity (NME), crisaborole, is a low molecular weight benzoxaborole anti-
inflammatory phosphodiesterase-4 inhibitor (PDE-4) developed for the topical treatment of mild to 
moderate atopic dermatitis (AD) in patients 2 years of age and older. While the exact mechanism is not 
well defined, crisaborole reduces the production of several inflammatory cytokines implicated in AD 
pathophysiology. 
 
The proposed strength and dosage form of crisaborole is a 2% topical ointment supplied in 60 gram and  
100 gram laminate tubes.   The proposed recommended dosage is one application twice daily to the 
affected areas.  Crisaborole is for topical use only and is not for oral, ophthalmic, or intravaginal use.   
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The duration of treatment for mild to moderate atopic dermatitis varies depending on the severity of 
the active lesion.  In clinical trials, patients were treated with crisaborole twice daily for 4 weeks.   
 
Crisaborole is currently not marketed outside of the United States and is undergoing the standard 
review process.  Roflumilast and apremilast are currently marketed oral PDE-4 inhibitors neither 
approved with a REMS.  Both agents have warnings in their labels concerning psychiatric events.  The 
warning for apremilast has a warning for SIB, while roflumilast has a warning for general psychiatric 
events. 

2.2 REGULATORY HISTORY 
The following is a summary of the regulatory history for NDA 207695 relevant to this review:   

• 01/07/2016: The Agency received an original NDA submission for crisaborole topical ointment. 
The Applicant did not submit a proposed REMS. 

• 6/24/2016: Midcycle communication with Sponsor via teleconference in which it was 
communicated to the Sponsor that no significant safety issues had been identified and to date 
there was currently no need for a REMS.    

• 9/26/2016: Late cycle communication with Sponsor via teleconference in which it was 
communicated to the Sponsor that no issues related to risk management have been identified. 

3 Therapeutic Context and Treatment Options 

3.1 DESCRIPTION OF THE MEDICAL CONDITION 
Atopic dermatitis (AD) is a common, chronic relapsing dermatologic disease characterized by marked 
pruritus, eczematous skin lesions, and dry skin.  It is one of the most common skin disorders of children 
and affects 10-20% of children and 1-3% of adults in developed countries.  The disorder adversely 
affects quality of life as the intense itching characteristic of the disease often leads to significant sleep 
disturbances.1  In addition, management of the condition with frequent emollient applications, topical 
medications, and physician visits pose a significant economic burden.    

The pathogenesis of AD is not completely understood.  Skin lesions are a result of a complex 
immunologic process and most patients with AD have peripheral blood eosinophilia and increased 
serum IgE levels.2  AD typically begins in early infancy with 45% of cases beginning within 6 months of 
life and 85% before the age of 5.  Seventy percent of children will outgrow the condition before 
adolescence; however, current evidence suggests that AD is a cutaneous manifestation of a systemic 
disorder that includes the development of asthma and allergic rhinitis in subsequent years.  AD has been 

                                                           
1 Watson W, Kapur S. Atopic Dermatitis. Allergy, Asthma & Clinical Immunology. 2011; 7 (S1)54 

2 Leung, D. Infection in Atopic Dermatitis.  Current Op in Ped.  2003; 15(4); 399-404. 
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cited as a major risk factor for the development of asthma.  Fifty percent of children with AD will 
develop moderate to severe asthma.3    

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 
The current treatment approach for AD includes non-pharmacologic (general skin care and allergy care) 
and pharmacologic therapies.  There have not been any new drugs approved for the treatment of AD in 
more than a decade and the current pharmacologic therapies carry significant risk of inducing 
undesirable side effects for young children.    See Table 1 for summary of current pharmacologic 
treatment options for AD. 

                                                           
3 Lee JH, Son SW and Cho  SH. A Comprehensive Review of the Treatment of Atopic Eczema. Allergy, Asthma & 
Immunology Research. 2014; 8 (3)51:181-190. 
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use 

Tacrolimus (Protopic) Apply to affected area 
twice daily 

Immunosuppression 

Malignancy 

Yes;  long-
term safety 
has not 
been 
established; 
rare cases of 
malignancy; 
avoid 
continuous 
long-term 
use 

4 Benefit Assessment 
The efficacy and safety of crisaborole for the treatment of atopic dermatitis was demonstrated in two 
pivotal phase 3 studies (AD 301 and AD 302) and a long-term safety trial (AD 303).   Studies AD 301 and 
AD 302 were identical in design: multicenter, randomized, double-blind, parallel-group, and vehicle-
controlled. The protocol-specified primary efficacy endpoint in the studies was the proportion of 
subjects achieving success in ISGA at Day 29, where success in ISGA was defined as an ISGA score of 0 
(clear) or 1 (almost clear) with at least a 2-grade improvement from baseline. The protocol also specified 
two secondary efficacy endpoints: the proportion of subjects with an ISGA score of 0 (clear) or 1 (almost 
clear) at Day 29 and time to success in ISGA compared to vehicle.     

In study, AD-301, 759 patients were treated with crisaborole (n= 503) or vehicle (n =256) for 28 days.  At 
day 29, ISGA improvement was reported for 32.8% of crisaborole treated subjects compared to 25.4% 
for those receiving the vehicle (p=0.038).  The rate of ISGA scores of 0 or 1 were higher for crisaborole 
groups (51.7%) than vehicle (40.6%) (p=0.005).  According to the statistical reviewer, median time to 
success could not be calculated as fewer than 50% of subjects achieved success in ISGA.   

In study, AD-302, 763 patients were treated with crisaborole (n= 513) or vehicle (n =250) for 28 days.  At 
day 29, ISGA improvement was reported for 31.4% of crisaborole treated subjects compared to 18% for 
those receiving the vehicle (p<0.001).  The rate of ISGA scores of 0 or 1 were higher for crisaborole 
groups (48.5) than vehicle (29.7%) (p <0.001).  Median time to success could not be calculated as fewer 
than 50% of subjects achieved success in ISGA. 

The medical officer concludes that the findings from the phase 3 studies provide substantial evidence of 
the efficacy of crisaborole for the treatment of mild to moderate atopic dermatitis in patients 2 years of 
age and older.  
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5 Risk Assessment & Safe-Use Conditions 
The overall safety population included 1012 subjects in the pooled analysis of two phase 3 studies (AD 
301 and AD 302).  Long-term safety was evaluated in an open-label 48 week trial (AD 303) enrolling 517 
subjects.  For the purpose of this review, an adverse event (AE) was defined as any untoward medical 
occurrence in subject that might or might not have had a causal relationship with crisaborole.   The most 
commonly occurring adverse reactions were application site reactions including burning and stinging 
(4%).   

5.1 SERIOUS ADVERSE EVENTS (SAES)  
There were no serious adverse events or reported deaths in either placebo or study drug during the 
phase 3 studies aside from the psychiatric events described in section 4.2.1.   

5.2   ADVERSE EVENTS OF SPECIAL INTEREST (AESIS) 

5.2.1 Suicidal Ideation and Behavior 

During the course of the two efficacy trials and the long-term safety trial, there were four suicidal 
ideation and behavior (SIB) events; however there were no completed suicides.   The majority of 
patients in the crisaborole trials (86% in the study drug and 87% in the placebo group) were under the 
age of 18 and the four SIB events occurred in this population.   The trial protocols did not attempt to 
exclude subjects with a history of psychiatric illness and patients were not given formal psychiatric 
ratings at the time of enrollment.   

Due to this finding and warnings of suicidal ideation and depression with the other PDE-4 inhibitors 
roflumilast and apremilast, DDDP requested consultative review of the crisaborole clinical trial data from 
the Division of Psychiatry Products (DPP). The DPP review concluded that the overall rates of psychiatric 
AEs in the crisaborole treatment groups was low though it is unclear if the low rates are due to the lack 
formal psychiatric symptom monitoring in the trials.  There was a higher incidence of psychiatric AEs in 
the treatment group versus placebo (0.69% versus 0.20%) but the differences are not statistically 
significant.  Causality assessments from the SIB events seemed only possible for two of the four cases 
based on temporality and hypothetical mania induction in one case. All the events occurred in a 
vulnerable adolescent population with an increased baseline mood and suicidal behavior risk, especially 
with disease related stressors of skin appearance. 

Therefore, the DPP clinical reviewer concluded that, following a thoughtful review dated June 23, 2016,6 
it is difficult to know for certain if there is no psychiatric risk, or minimal risk, based upon the currently 
available safety data on crisaborole.  The DPP reviewer also noted that there were no clear trends noted 
with prior psychiatric history, study drug dosing/timing, or concomitant medications.  As other oral PDE-
4 inhibitors have been known to have some psychiatric and CNS effects, a class association cannot be 
ruled out at this time.  The DPP reviewer recommends a general advisory in the Adverse Reaction 
                                                           
6 Kim, J. Division of Psychiatry Products.  Consultative Review and Evaluation of Clinical Data for crisaborole, dated 
June 23, 2016 
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section of the labeling reflecting the four cases of SIB noted in the treatment group.  Additionally, the 
DPP reviewer concluded that it may be worth considering whether a class-wide warning or precaution 
addressing “Psychiatric events including suicidality” should be included as part of the professional 
labeling.    

The DDDP clinical review, however, disagreed, and concluded that there was not a definite signal for SIB 
events based on the available data.  The clinical reviewer noted that due to the timing of the event or 
use of a concomitant medication, none of the five cases indicated a clear association of severe 
depression or SIB events with administration of crisaborole.  The clinical reviewer also noted that the 
systemic exposure after topical application of crisaborole is significantly less than after administration of 
the oral PDE-4 inhibitors.  After a careful review, the clinical reviewer concluded that “considering the 
limited systemic exposure, paucity of cases and lack of clear causality, this reviewer does not 
recommend the development of a Warnings and Precautions section of labeling to include language 
regarding the risk of SIB events at this time.” 

6 Expected Postmarket Use 
Atopic Dermatitis most commonly affects children and adolescents.   The likely prescribers for 
crisaborole are pediatricians, general practitioners, and dermatologists.   Crisaborole will likely be 
prescribed primarily in an outpatient setting.   

7 Evaluating the Need for a REMS 
Crisaborole is being developed for the treatment of mild to moderate atopic dermatitis.  AD is a chronic 
condition that primarily affects children and adolescents and can be associated with significant financial 
and psychological burden.  During the pivotal clinical trials, participants showed a clinical improvement 
in Investigator’s static global assessment (ISGA) scores after treatment with crisaborole.  The most 
common adverse reactions were limited to application site reactions.   

Due to four cases of SIB, DPP was consulted in order to have a greater understanding of the potential 
risk of suicidal ideation and behavior associated with crisaborole use.  The DPP reviewer ultimately 
concluded that while psychiatric effects including suicidal ideation and behavior are known in the other 
oral PDE-4 inhibitors, it is difficult to determine if crisaborole carries the same risks.  Causality 
assessment from the case narratives of the four SIB events in the clinical trials only seemed possible for 
two of the events.  It is noted that all the events occurred in an adolescent population known for 
increased suicidal behavior risk.  The oral PDE-4 inhibitors, apremilast and roflumilast include a 
Warnings and Precautions for psychiatric risks. However, crisaborole is topical and absorption is 
minimal. Consequently, the reviewer from DPP recommended including a general advisory in the 
Adverse Reaction section of the labeling reflecting the four cases of SIB noted in the treatment group.    
This reviewer voiced support for including the four cases of SIB in the adverse events section of the 
label.   
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While the product labeling for the oral PDE-4 inhibitors do have a Warning and Precaution concerning 
psychiatric risk, the DDDP has concluded that due to limited systemic exposure and lack of clear 
causality, they are currently not recommending including the risk of SIB as a labeled event.    

8 Conclusion & Recommendations 
 Participants showed a clinical improvement in ISGA scores after treatment with crisaborole.  The most 
commonly occurring adverse reactions were application site reactions including burning and stinging.  As 
it is difficult to ascertain if the psychiatric risk with oral PDE-4 inhibitors exists with crisaborole due to 
limited systemic exposure and lack of clear causality in the cases seen in the clinical trials, a decision was 
made to not include the risk of SIB in the labeling.  Based on the available data, if approved, mitigation 
measures beyond professional labeling are not necessary to ensure the benefits outweigh the risks for 
crisaborole for the proposed indication of topical treatment of mild to moderate atopic dermatitis in 
patients 2 years of age and older.    

Should Division of Dermatology and Dental Products have any concerns or questions, or feel that REMS 
is warranted for this product, or if new safety information becomes available, please send a consult to 
DRISK. 

9 Appendices 
9.1 MATERIALS REVIEWED 
The following is a list of materials informing this review: 

1.  Anacor Pharmaceuticals, Ltd. Proposed Prescribing Information for crisaborole, dated January 7, 
2016]. 

2. Anacor Pharmaceuticals, Ltd. Clinical Overview for crisaborole, dated January 7, 2016. 

3. Anacor Pharmaceuticals, Ltd.  Summary of Clinical Safety for crisaborole, dated January 7, 2016.  

4.  McCord, M. Division of Dermatology and Dental Products. Clinical Review for crisaborole [NDA 
207695], dated November 3, 2016.  

5. Guerra, M. Division of Biometrics III. Statistical Review and Evaluation for crisaborole [NDA 
207695], dated August 19, 2016.  

6. Kim, J. Division of Psychiatry Products.  Consultative Review and Evaluation of Clinical Data for 
crisaborole, dated June 23, 2016. 
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