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The CMC reviewer, Dr. Nina Ni, concluded that the applicant provided sufficient information 
to assure the identity, strength, purity and quality of the drug product, and did not recommend 
any postmarketing commitments.  She identified the absence of a final recommendation on 
facilities from the Office of Compliance (pending at the time of close of this review) and 
unresolved labeling issues (pending at the time of close of this review) which would preclude a 
recommendation for Approval. 
 

4. Nonclinical Pharmacology/Toxicology 
Repeat dose dermal toxicology studies in rats, and minipigs revealed local irritation but no 
significant systemic toxicity.  Ingenol mebutate appears to induce local cell necrosis, although 
the exact mechanism by which cell necrosis is induced is not clear.  Safety pharmacology 
studies, including hERG channel and anesthetized beagle studies, did not identify a signal for 
prolongation of cardiac repolarization.  Ingenol mebutate was negative for mutagenicity in the 
Ames test, in vitro mouse lymphoma assay, and in vivo rat micronucleus test, but positive in 
the Syrian hamster embryo (SHE) cell transformation assay.  Carcinogenicity studies were not 
conducted because the clinical dosing regimen is < 3 days.  Fertility and pre- and post-natal 
development studies were not conducted because of the negligible systemic exposure.  
Embryofetal effects seen in rabbits support a pregnancy category rating of C, although the 
clinical relevance of the findings is unclear in the absence of demonstrable systemic exposure 
in subjects with actinic keratoses treated with Picato gel. 
 
The reader is referred to the comprehensive review by Dr. Jianyong Wang for a full discussion 
of the nonclinical pharmacology/toxicology data.  Dr. Wang and Dr. Barbara Hill did not 
recommend further nonclinical studies or phase 4 commitments, and recommended an 
Approval action from a pharmacological/toxicological perspective. 
 

5. Clinical Pharmacology/Biopharmaceutics  
Picato (ingenol mebutate) gel, 0.015% or 0.05%, is a topical product for the treatment of 
actinic keratoses.  It is applied once daily to up to 25cm2 of involved skin for three consecutive 
days on the head (0.015%) or for two consecutive days or the trunk or extremities (0.05%).    
 
The applicant conducted study PEP005-017 to assess pharmacokinetics and systemic exposure 
under maximum usage conditions.  Fourteen subjects with a similar density of AKs to that 
required for enrollment in the pivotal trials (4 to 8 AKs within a 25 cm2 area on the dorsal 
forearm) received treatment to a 100cm2 treatment area on the dorsal forearm, once daily for 
two days; thirteen subjects received ingenol mebutate gel, 0.05% and one subject received 
vehicle gel.  All pharmacokinetic samples were below the limit of detection (LLOQ 
<0.1ng/mL) for ingenol mebutate and two metabolites (PEP015 and PEP025).  Ten of 13 
subjects in the active arm and no subject in the vehicle arm had complete clearance of their 
AKs in the 25cm2 assessment area within the larger 100cm2 treatment area.  Pharmacokinetic 
samples were obtained in three other studies, none of which represented maximum use 
conditions; serum levels of ingenol mebutate and the two metabolites were all below the limit 
of detection.   
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The applicant did not conduct a thorough QT/QTc study.  Although ingenol mebutate is a new 
molecular entity, systemic exposure following topical application to 100cm2 of skin with 
actinic keratoses was below the level of detection.  Hence systemic exposure from topical 
administration (used according to proposed labeling) for treatment of actinic keratoses would 
be expected to be in the subnanomolar range.  Consultation was obtained from the QT 
Interdisciplinary Review Team, who concurred that a TQT study was not needed.   
 
The applicant conducted in vitro studies using human hepatocytes and hepatic microsomal 
protein to evaluate the effect of ingenol mebutate on CYP isoforms; no notable induction or 
inhibition was identified.  Formal in vivo drug interaction studies were not performed.  The 
results of the in vitro hepatic and in vivo PK studies suggest that clinical drug interactions will 
be unlikely.   
 
Dr. Adebowale found that the applicant met the requirements for approval from a clinical 
pharmacology perspective, and recommended Approval from a clinical pharmacology 
perspective. 
 

6. Clinical Microbiology  
Not applicable. 

7. Clinical/Statistical- Efficacy 
To establish the effectiveness of their product, the applicant submitted data from four pivotal 
trials:  two for the head location (Study 016 and Study 025), and two for the non-head location 
(Study 014 and Study 028).  The dosage regimen of study drug for the head location was 
Picato gel 0.015% or vehicle applied once daily for three days, and for the non-head location 
was Picato gel 0.05% or vehicle applied once daily for two days.  All four trials were multi-
center, prospective, randomized, double-blind, parallel group studies with two arms.  Studies 
016 and 025 enrolled adult subjects with 4 to 8 clinically typical actinic keratoses within a 
contiguous 25cm2 of skin on the head (face or scalp), and studies 014 and 028 enrolled adult 
subjects with 4 to 8 clinically typical actinic keratoses within a contiguous 25cm2 of skin on 
non-head location (trunk or extremities). 
 
The applicant was granted a Special Protocol Assessment (SPA) for the non-head location, and 
an Agreement letter was issued on 2 June 2008.  Agreements included: 

• the general study design 
• treatment area of 25cm2 with 4 to 8 AKs 
• dose regimen of once daily for two consecutive days 
• primary efficacy endpoint of proportion of subjects with complete clearance of AK 

lesions in the treatment area at day 57 
• primary timepoint for assessment at day 57 
• secondary endpoint of proportion of subjects with 75% or greater reduction in number 

of AK lesions at day 57 
• primary analysis based on intent to treat (ITT) population with missing data imputed 

using last observation carried forward 
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The applicant attended and End of Phase 2 meeting for the head location on 3 June 2009.  The 
importance of long-term follow-up for recurrence was conveyed at that time.  The applicant 
did not request a SPA for the head location. 
 
Efficacy assessment was the same in the four pivotal trials.  The primary efficacy measure was 
AK lesion counts.  The primary efficacy timepoint was day 57.  The primary efficacy endpoint 
was the proportion of subjects with complete clearance, defined as no clinically visible AK 
lesions in the selected treatment area.  The efficacy results for the ITT populations in the head 
locations (Study 016 and Study 025) and the non-head locations (Study 014 and Study 028) 
are presented in the following tables. 
 
Complete Clearance Rates at Day 57, ITT Population, Head locations 

Study 016 Study 025  
Picato gel, 0.015% 

(N=135) 
Vehicle 
(N=134) 

Picato gel, 0.015% 
(N=142) 

Vehicle 
(N=136) 

Complete clearance  50 (37%) 3 (2.2%) 67 (47.2%) 7 (5.2%) 
p-value <0.0001 <0.0001 
Source: adapted from Statistical Review and Evaluation NDA 202833; Yuqing Tang, PhD, 
archived 11.17.2011, p 11. 
 
Complete Clearance Rates at Day 57, ITT Population, Non-head locations 

Study 014 Study 028  
Picato gel, 0.05% 

(N=126) 
Vehicle 
(N=129) 

Picato gel, 0.05% 
(N=100) 

Vehicle 
(N=103) 

Complete clearance  35 (27.8%) 6 (4.7%) 42 (42.0%) 5 (4.9%) 
p-value <0.001 <0.001 
Source: adapted from Statistical Review and Evaluation NDA 202833; Carin Kim, PhD, 
archived 11.16.2011, p 10. 
 
Picato gel 0.015% was superior to vehicle in the proportion of subjects that achieved complete 
clearance of their AK lesions on the face or scalp (head), and Picato gel 0.05% was superior to 
vehicle in the proportion of subjects that achieved complete clearance of their AK lesions on 
the trunk or extremities (non-head).   
 
The reader is referred to the reviews of Drs. Joanna Ku, Carin Kim and Dr. Yuqing Tang for 
detailed review of the pivotal trials and additional analyses, including post hoc explorations of 
the data and sensitivity analyses. 
 
I concur with Drs. Joanna Ku, Carin Kim and Yuqing Tang, that the data support a 
determination of efficacy.   
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8. Safety 
The safety database is adequate.  Four hundred ninety nine subjects were exposed to Picato gel 
in the pivotal trials (274 subjects at 0.015% concentration in the head location trials, and 225 
subjects at 0.05% concentration in the non-head location trials), and 1165 subjects with AKs 
were exposed to Picato gel used as field treatment during the development program.   
 
There was one death reported in the development program:  a 57 year-old male subject with 
hypertension enrolled in the phase 2 study PEP005-015, was found dead on the sidewalk on 
study day 34, one month after completion of study drug administration.  The investigator 
considered this event unrelated to the study drug, with which I agree. 
 
Adverse events were reported more frequently for subjects receiving active than vehicle:  36% 
versus 25% in the pooled pivotal trials, and 43% versus 24% in the pooled AK field treatment 
trials.  The most frequently reported adverse events in the pivotal trials were application site 
pain (9% vs <1%), application site pruritus (8% vs 1%), and application site irritation (3% vs 
<1%).  In the pooled pivotal trials, serious adverse events were reported for 14 subjects treated 
with active and 17 subjects treated with vehicle.  In three subjects, all of whom received Picato 
0.05% gel, the investigator considered the SAE to be possibly related to study drug:  Bowen’s 
disease with in the treatment area diagnosed on day 29, squamous cell carcinoma (SCC) within 
the treatment area diagnosed on day 29, and SCC within the treatment area diagnosed on day 
57.  The brevity of the treatment duration (3 day) and of the interval between treatment and 
diagnosis (29 or 57 days) do not support a determination of causality by study drug in these 
subjects.   
 
Local skin reactions, which were actively assessed, were frequent.  Post hoc analysis showed 
correlation of local skin reaction intensity with AK clearance.  Local skin reactions peaked in 
intensity in the first week, and generally resolved within a month of completion of therapy.  
Ocular adverse events, primarily periorbital edema and eyelid edema, were reported in the 
head location trials, and may have resulted from the proximity of the treatment area or 
inadvertent transfer of the drug.   
 
The reader is referred to the clinical review by Dr. Joanna Ku for a full discussion of the safety 
database. 
 
No postmarketing commitments or requirements to address safety signals are needed. 
 
 

9. Advisory Committee Meeting  
Not applicable, as no Advisory Committee meeting was held for this application.  Although 
ingenol mebutate is a new molecular entity, the application did not raise controversial issues 
that would benefit from outside discussion.   
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13. Recommendations/Risk Benefit Assessment  
Recommended Regulatory Action:  Approval.   
 
I concur with the recommendations of the multi-disciplinary review team regarding approval 
of NDA 202833 Picato (ingenol mebutate) gel for the treatment of actinic keratoses, pending 
satisfactory final facilities inspection report and resolution of labeling negotiations.   
 
The applicant established the efficacy and safety of Picato gel in the treatment of actinic 
keratoses of the head and non-head regions in two adequate and well-controlled trials, and 
provided sufficient information in their application to support product labeling.   
 
Prescription status, routine pharmacovigilance, and professional and patient labeling are 
adequate risk management measures for the product.  A Risk Evaluation and Mitigation 
Strategy (REMS) is not recommended.   
 
No postmarketing requirements or commitments are recommended.   
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