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[bookmark: _Toc351718900][bookmark: _Toc355338635][bookmark: _Toc367127726]Clinical rationale
This application is for Category 1 Australian registration of Picato Gel, a new chemical entity. The active pharmaceutical ingredient in Picato Gel is ingenol mebutate. The finished product is available in 2 strengths of active ingredient, 0.015% w/w and 0.05% w/w. The proposed indication for the 0.015% strength is for the treatment of solar (actinic) keratoses (SK) on the face and scalp, while the proposed indication for the 0.05% strength is for the treatment of SK on the body (non-head regions). The recommended dosage for the treatment of SK lesions on the face and scalp is 0.015% Picato Gel topically applied to the affected area once daily for 3 consecutive days. The recommended dosage for the treatment of SK lesions on the trunk and extremities is 0.05% Picato Gel topically applied to the affected area once daily for 2 days.
[bookmark: _Toc367127727]Contents of the clinical dossier
[bookmark: _Toc367127728]Scope of the clinical dossier
A total of 25 clinical studies were provided in support of this application as illustrated below. In these studies, Picato Gel was identified as PEP005 Gel. In addition, there were noted to be three ongoing safety studies, PEP005-033, PEP005-036 and LP0041-01. Minimal information was provided on these ongoing studies.
Figure 1. Overview of the Completed Clinical studies for PEP005 Gel
[bookmark: _GoBack][image: ]
Of these 25 completed studies, 18 were conducted in patients with SK lesions. The remaining 7 studies contributed data to the safety profile of Picato Gel and included 3 topical safety studies performed in healthy volunteers and 4 safety studies in patients with non malignant skin cancer (NMSC).
The minimum effective dose for both indications was identified in 2 dose-ranging studies, PEP005-015 for the head and neck indication (0.015% Picato Gel) and PEP005-006 for the trunk and extremities indication (0.05% Picato Gel). These studies are further described Dose repose studies and Main clinical studies and Supportive studies below.
Information provided on pharmacology focussed on demonstrating that PEP005 was not systemically absorbed. Pharmacokinetic information was obtained from a total of 32 subjects as well as predicted using allometric scaling from in vivo animal PK and in vitro percutaneous absorption data. This is further discussed under Pharmacokinetics. This information is consistent with that provided in the draft PI. The precise mechanism of action of PEP005 gel is unknown, although possible mechanisms were postulated in the draft PI.
The dose proposed in the draft PI was used in the pivotal studies. The pivotal studies were all placebo-controlled, with a clinically acceptable superiority margin. This is further discussed under Dose repose studies and Main clinical studies and Supportive studies below. There were no active controlled studies. Data on recurrence was provided from 3 long term studies (PEP005-030, PEP005-031 and PEP005-032) and is discussed further under Analysis performed across trials (pooled analyses and meta-analysis) and Supporting studies.
Limited information on histological confirmation of clearance was provided, and is further discussed in the Introduction to Clinical Efficacy, including results from study PEP005-001. Efficacy endpoints are also discussed in this section, and were consistently applied across all pivotal studies. Limited objective measures were used.
[bookmark: _Toc367127729]Paediatric data
Not applicable.
[bookmark: _Toc367127730]Good clinical practice
No significant GCP aspects were identified in the development of this product.
[bookmark: _Toc355338639][bookmark: _Toc367127731]Pharmacokinetics
[bookmark: _Toc241374285][bookmark: _Toc314158718][bookmark: _Toc367127732]Introduction
Picato Gel is applied topically and not absorbed systemically. Ingenol mebutate, at the concentrations applied topically for treatment of SK lesions, has no detectable systemic absorption. The human PK profile was predicted using allometric scaling from in vivo animal PK and in vitro percutaneous absorption data. This profile suggested that the maximum intended clinical dose (2 micrograms/kg/day) would not produce measurable systemic blood levels of ingenol mebutate, and that a minimum topical dose of 2000 micrograms/kg/day would be required.
[bookmark: _Toc241374286][bookmark: _Toc314158719][bookmark: _Toc367127733]Methods
Analytical methods
Pharmacokinetic samples were collected from a total of 32 patients (25 on Picato Gel and 7 on vehicle) enrolled in 4 independent Picato Gel clinical studies for the treatment of non-head SK lesions (AGN 204332-004, PEP005-004, PEP005-013 and PEP005-017). These studies are described in the section on Clinical Efficacy, as they were primarily designed as efficacy or safety studies.
Pharmacokinetic data analysis
The highest concentration and treatment area evaluated was 0.05% microgram/mm2 of 0.05% Picato Gel applied once daily to a 100 cm2 area for 2 consecutive days (PEP005-013 and PEP005-017). No systemic levels of ingenol mebutate or its 2 isomers PEP015 or PEP025 were quantifiable in any of the blood samples collected for PK analysis.
Statistical analysis
Statistical analysis was limited to descriptive analysis only.
[bookmark: _Toc241374287][bookmark: _Toc314158720][bookmark: _Toc367127734]Absorption
Not applicable.
[bookmark: _Toc241374288][bookmark: _Toc314158721][bookmark: _Toc367127735]Distribution
Not applicable.
[bookmark: _Toc241374289][bookmark: _Toc314158722][bookmark: _Toc367127736]Elimination
Not applicable.
[bookmark: _Toc241374290][bookmark: _Toc314158723][bookmark: _Toc367127737]Dose proportionality and time dependency
Not applicable.
[bookmark: _Toc241374291][bookmark: _Toc314158724][bookmark: _Toc367127738]Intra- and inter-individual variability
Not applicable.
[bookmark: _Toc241374292][bookmark: _Toc314158725][bookmark: _Toc367127739]Pharmacokinetics in the target population
Not applicable.
[bookmark: _Toc241374293][bookmark: _Toc314158726][bookmark: _Toc367127740]Pharmacokinetics in special populations
Not applicable.
[bookmark: _Toc241374294][bookmark: _Toc314158727][bookmark: _Toc367127741]Pharmacokinetic drug interactions 
Not applicable.
[bookmark: _Toc241374295][bookmark: _Toc314158728][bookmark: _Toc367127742]Exposure relevant for safety evaluation
Not applicable.
[bookmark: _Toc241374296][bookmark: _Toc314158729][bookmark: _Toc367127743]Evaluator’s overall conclusions on pharmacokinetics
Picato Gel is applied topically and not absorbed systemically. Ingenol mebutate, at the concentrations applied topically for treatment of SK lesions, has no detectable systemic absorption. This is supported by the human PK profile from allometric scaling, as well as some limited PK data obtained from subjects in 4 clinical studies.
[bookmark: _Toc367127744]Pharmacodynamics
[bookmark: _Toc241374298][bookmark: _Toc314158731][bookmark: _Toc367127745]Introduction
No clinical studies on human pharmacodynamics (PDs) were conducted. As such, human PD data was not available, and no PK/PD correlation studies were performed nor PK/PD relationship established. The mode of action of PEP005 has been established on preclinical models using cell lines and animal models.
[bookmark: _Toc241374299][bookmark: _Toc314158732][bookmark: _Toc367127746]Mechanism of action
Ingenol mebutate is a pleiotropic effector which possesses a novel, dual mechanism of action in neoplastic conditions. Initially, ingenol mebutate rapidly induces necrosis, resulting in the debulking of locally affected tumour cells. Secondarily, it induces a tumour cell-specific immune response characterised by antibody dependent cellular cytotoxicity which results in removal of residual disease. Ingenol mebutate also stimulates cluster of differentiation (CD) 8+ T-cells and CD4+ T-cell responses, resulting in further anti-tumour activity and possible long-term immunity. The mechanism of action in SK is not fully understood, but appears to be a combination of induction of local lesion cell death and promotion of an inflammatory response with neutrophils and other immuno-competent cells.
[bookmark: _Toc241374300][bookmark: _Toc314158733][bookmark: _Toc367127747]Primary pharmacology
Not applicable.
[bookmark: _Toc241374301][bookmark: _Toc314158734][bookmark: _Toc367127748]Secondary pharmacology
Not applicable.
[bookmark: _Toc241374302][bookmark: _Toc314158735][bookmark: _Toc367127749]Relationship between plasma concentration and effect
Not applicable.
[bookmark: _Toc241374303][bookmark: _Toc314158736][bookmark: _Toc367127750]Pharmacodynamic drug-drug interactions
Not applicable.
[bookmark: _Toc241374304][bookmark: _Toc314158737][bookmark: _Toc367127751]Genetic differences in pharmacodynamic response
Not applicable.
[bookmark: _Toc241374305][bookmark: _Toc314158738][bookmark: _Toc367127752]Evaluator’s overall conclusions on pharmacodynamics
No clinical studies on human pharmacodynamics were conducted. The mechanism of action in SK is not fully understood, but appears to be a combination of induction of local lesion cell death and promotion of an inflammatory response with neutrophils and other immuno-competent cells.
[bookmark: _Toc367127753]Dosage selection for the pivotal studies
See sections under Clinical Efficacy below.
[bookmark: _Toc367127754]Clinical efficacy
[bookmark: _Toc241374307][bookmark: _Toc314158740][bookmark: _Toc367127755]Introduction
Information on clinical efficacy was provided for the 2 specific indications, the treatment of solar (actinic) keratoses (SK) on the face and scalp (0.015% Picato Gel), and for the treatment of SK on the body (non-head regions) (0.05% Picato Gel). For the first indication, there were 7 studies that evaluated Picato Gel. Of these studies, five (PEP005-016, PEP005-025, PEP005-015, PEP005-006 and PEP005-007) provided efficacy data for field treatment of Picato Gel to a defined 25 cm2 skin area containing 4 to 8 SK lesions located on the head with efficacy assessed at Day 57 (study exit). The sixth trial (PEP005-030) was a long-term follow-up study in patients who achieved complete clearance at Day 57 in studies PEP005-016 and PEP005-025. No study medication was administered during this study. The seventh trial was a lesion specific study (PEP005-001) which allowed up to five lesions to be treated on multiple anatomical sites.
Of these studies, PEP005-015, PEP005-016 and PEP005-025 were randomised, double-blind, vehicle-controlled, parallel-group studies, and were the pivotal studies for this indication. PEP005-015 was a dose-ranging study that included the proposed dosage regimen treatment on head locations. PEP005-016 and PEP005-025 were Phase III studies that evaluated the proposed dosage regimen of Picato Gel for treatment of head locations. This study development program is summarised below.
Figure 2. Clinical studies included in the efficacy evaluation of Head Locations
[image: ]
For the second indication (trunk and extremities), 11 studies evaluated Picato Gel. Of these studies, six provided efficacy data for field treatment of Picato Gel to a defined 25 cm2 skin area containing four to 8 SK lesions located on trunk and extremities with efficacy assessed at Day 57 (PEP005-014, PEP005-028, PEP005-006, PEP005-017, PEP005-018, and PEP005-020). Two trials (PEP005-031 and PEP005-032) were long-term follow-up studies in patients who achieved complete clearance at Day 57 in previous trials. One study (PEP005-004) assessed efficacy where Picato Gel was applied to a small field of treatment (9 cm2) that included a single target lesion with efficacy endpoints assessed at Day 29. There were also two lesion-specific studies where Picato Gel was applied to individual SK lesions rather than to a field of skin (AGN204332-004 and PEP005-001).
Of these studies, PEP005-014 and PEP005-028 were well-controlled Phase III studies that evaluated the proposed dosage regimen application of Picato Gel for treatment of non-head locations, and should be regarded as the pivotal studies for this indication. This study development is summarised below.
Figure 3. Clinical studies included in the Efficacy evaluation of Non-Head Locations.
[image: ]
For the pivotal studies, a study design using an active comparator was not employed because of the potential to introduce bias with regard to the selection and timing of study endpoints. PEP005 Gel and any available active comparator used in the same patient population represent different modalities of treatment. As a result, efficacy endpoints would have been measured at different times during a comparator trial. The duration of treatment for PEP005 Gel is 2 or 3 days with efficacy assessment at Day 57 following study medication application. Other products have longer durations of treatment, may require repeat treatment periods and take longer to achieve efficacy. Therefore, the Applicant considered that an unbiased comparator trial would not be feasible.
For the pivotal studies, the majority of SKs were diagnosed clinically, not histologically. In a study where 271 lesions were biopsied to correlate SK and SCC, clinical diagnosis and histopathologic findings agreed in 91% of the biopsies further supporting the appropriateness of a clinical diagnosis for SK. Punch biopsies of 220 clinically diagnosed untreated AKs were performed at baseline plus 51 lesions unresponsive to treatment (total, 271). Clinical diagnosis and histopathologic findings agreed in 91% (246/271) of the lesions biopsied. The results of the biopsied lesions were: (1) benign changes 4% (11/271) and (2) occult cutaneous malignancy in 5% (14/271) of the cases, 12 squamous cell carcinomas and 2 basal cell carcinomas.
Early in this clinical development programme, histological data were evaluated in a Phase I, lesion-specific study (PEP005-001). Two single applications of study medication were applied directly to each selected lesion using PEP005 Gel at concentrations of 0.0025%, 0.01%, 0.05%, or vehicle gel. Punch biopsy samples were obtained pre-treatment to confirm the presence of SK, and post-treatment on Day 85 to determine lesion clearance. All biopsies were reviewed by a central dermatopathologist. Results showed absence of SK lesions on post-treatment biopsy for approximately 50% of the biopsies performed across all treatment groups. Results from this study are further described under Supportive studies, including proportion of pre- and post-treatment biopsies, and the number who had complete clearance. Although based on few patients these findings provide evidence of histological clearance.
For the pivotal studies, the comparative efficacy analyses for head and non-head locations used the same efficacy endpoints. For the combined studies populations, the primary efficacy endpoint was complete clearance, defined as the proportion of patients at Day 57 with no clinically visible SK lesions in the selected treatment area. For the head location, this endpoint was pre-specified as the primary endpoint in the two adequate and well-controlled Phase III studies (PEP005-016 and PEP005-025) and the Phase II dose-ranging study (PEP005-015). For the non-head location, this endpoint was pre-specified as the primary endpoint in the two adequate and well controlled Phase III studies (PEP005-014 and PEP005-028) but was a secondary endpoint in the Phase II dose-ranging study (PEP005-006). The secondary endpoint was partial clearance rate, defined as the proportion of patients at Day 57 with a 75% or greater reduction in the number of clinically visible SK lesions identified at baseline in the selected treatment area. Percent reduction from baseline in the total number of SK lesions at Day 57 was an additional endpoint.
For the head locations, the primary efficacy analysis in the Phase III studies (PEP005-016 and PEP005-025) compared complete clearance rates across treatment groups (active vs. vehicle) using the Cochran-Mantel-Haenszel (CMH) test statistic. In each of these studies, in order to obtain at least eight patients per site per treatment group, study sites yielding fewer than 16 patients were combined in order of geographical proximity, referred to as “analysis sites”.
The exact composition of these “analysis sites” was determined and documented prior to breaking the study blind. The stratification for CMH analyses was based on the analysis sites, not on the actual study sites. For the non-head locations, the primary efficacy analysis in the Phase III studies (PEP005-014 and PEP005-028) also compared complete clearance rates across treatment groups (active vs. vehicle) using the CMH test statistic. The CMH analysis for PEP005-014 was stratified on anatomical location and the CMH analysis for study PEP005-028 was stratified on analysis site. As part of this efficacy summary a CMH analysis for PEP005-014 stratified on analysis site is also presented.
For each Phase III study for the head and non-head locations, missing values were imputed using the last observation carried forward (LOCF) method. A sensitivity analysis of complete clearance assumed that all patients who missed the Day 57 visit or were outside the visit window (≤Day 50 or ≥Day 85) did not achieve complete clearance. In addition, complete clearance rates were compared across treatment groups by location of treatment area (face or scalp for head and arm, back of hand, or “other” [back, shoulder, leg or chest] for non-head). Statistical tests were two-sided with a significance level of α = 0.05. Analyses of study results were prespecified prior to database lock and unblinding. As part of this efficacy summary, two additional analyses of complete clearance were performed for each study. An additional sensitivity analysis was performed for complete clearance rates in which all active treatment patients who missed the Day 57 visit or were outside the visit window (≤Day 50 or ≥Day 85) were considered as not achieving complete clearance and all vehicle patients who missed the Day 57 visit or were outside the visit window were considered as achieving complete clearance. Furthermore, clearance rates were compared across treatment groups using a logistic regression model with terms for treatment, analysis site, and anatomical location.
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[bookmark: _Toc314158741][bookmark: _Toc367127756]Dose response studies and main clinical studies
[bookmark: _Toc241374309][bookmark: _Toc314158742]Head and scalp indication
PEP005-015
This study was a multi-centre, randomized, double-blind, vehicle-controlled, dose ranging study conducted in the USA and Australia between June 2008 and October 2008. The primary objective of the study was to evaluate the safety, tolerability and efficacy of PEP005 Gel (0.005%, 0.01% and 0.015%) compared to vehicle gel, administered once daily as either a two or three consecutive day treatment regimen, to a 25 cm2 contiguous SK treatment area on the face or scalp. The primary efficacy variable was the complete clearance rate, defined as the proportion of patients at the Day 57 visit with no clinically visible SK lesions in the selected treatment area. The secondary efficacy variable was the partial clearance rate, defined as the proportion of patients at the Day 57 visit with a 75% or greater reduction in the number of SK lesions identified at baseline, in the selected treatment area. Patients were screened and randomized to one of three PEP005 Gel concentrations (0.005%, 0.01%, 0.015%) or vehicle gel and were treated once daily for either two or three consecutive days. Patients were evaluated on the basis of safety, tolerability, and efficacy for 57 days following study treatment.
A total of 265 patients were randomized and 260 patients completed the study. All randomized patients were included in the intent-to-treat (ITT) population; 250 patients were included in the per-protocol (PP) population. The safety population included 264 patients. Subjects were male or female patients at least 18 years of age with four to eight clinically typical, visible, and discrete SK lesions within a contiguous 25 cm2 treatment area on the face or scalp. Patients were randomized centrally, to treatment in a 1:1:1:1:1:1:1:1 fashion and were stratified across treatment groups (as per the Table 2 below) based on location of SK lesions on the head (i.e., face or scalp).
Table 2. Treatment groups
[image: ]
Approximately 240 patients (30 per group) were sufficient to detect an odds ratio of 10.45 in 2 strata with 0.2:0.8 proportion and 6%:6% vehicle response rates in the complete clearance of AK lesions at Day 57, assuming a 15% attrition rate. This would detect a difference in the complete clearance rate of AK lesions, allowing for at least a 34% difference between the treatment group and vehicle group (40% vs. 6%). Based on clinical judgment and results of prior PEP005 Topical Gel AK clinical studies, this sample size would provide at least 85% power with a two-sided alpha=0.05 using a continuity corrected CMH test of OR=10.45 for 2x2 tables in 2 strata, assuming 15% attrition rate.
 All hypotheses were tested for statistical significance with two-tailed tests. Results of all tests were considered statistically significant if their p-value was less than or equal to 0.05, with the exception of Hochberg's multiple comparison procedure. Results of Hochberg's multiple comparisons were considered statistically significant if the p-value was less than or equal to 0.05, 0.025, or 0.0167, according to the procedure. The primary efficacy endpoint was the complete clearance rate of SK lesions at Day 57. A Cochran-Mantel-Haenszel (CMH) test, adjusting for treatment area (face, scalp), was used to test for treatment effect. The secondary efficacy endpoint was the partial clearance rate of SK lesions at Day 57. The statistical analysis was the same as the one used for the primary efficacy endpoint. Dose effect was explored by inspection of observed means or rates for the PEP005 Gel and vehicle gel groups within each treatment regimen. Results from this study are included below.
Table 3. Observed Complete Clearance Rate of the Face and Scalp at Day 57. ITT population.
[image: ]
Table 4. Observed Partial Clearance Rate of the Face and Scalp at Day 57. ITT population.
[image: ]
Table 5. Summary of the Number if AK lesions on the Face and Scalp and Percent Change from baseline at Day 57. PP population.
[image: ]
Five of the six PEP005 Gel groups demonstrated statistically significant, higher complete clearance rates versus vehicle gel (CMH test corrected for multiple comparisons) based on both the PP and ITT populations. Observed complete clearance rates were concentration and treatment regimen-dependent with the highest observed complete clearance rates in the 0.015% two-day and three-day groups. The observed complete clearance rates for PEP005 Gel at Day 57 for the ITT population ranged from 15% in the 0.005% two-day group to 50% in the 0.015% three-day group. Five of the six PEP005 Gel groups demonstrated statistically significant, higher partial clearance rates versus vehicle gel (CMH test corrected for multiple comparisons) based on both the PP and ITT populations. Partial clearance rates were concentration and treatment regimen-dependent with the highest observed complete clearance rates in the 0.015% two-day and three-day groups. The observed partial clearance rates for PEP005 Gel at Day 57 for the ITT population ranged from 33.3% in the 0.005% two-day group to 71.9% in the 0.015% three-day group. Overall PEP005 Gel, at a concentration of 0.01% once daily for two consecutive days and at a concentration of 0.015% once daily for two or three consecutive days, demonstrated statistically significant and clinically meaningful improvements in complete clearance of SK lesions on the face and scalp compared to vehicle gel. The median number of SK lesions was reduced with all PEP005 Gel concentrations and regimens tested with the highest reduction in the 0.015% two-day and three-day groups.
PEP005-016
This study was a multi-centre, randomized, double-blind, vehicle-controlled, dose ranging study[footnoteRef:1] conducted in the USA and Australia between June 2009 and September 2009. The objective of the study was to evaluate the efficacy and safety of PEP005 Gel, 0.015%, compared to vehicle gel when administered once daily for three consecutive days to a contiguous 25 cm2 area of skin on the head (face or scalp). Patients were randomized to receive treatment with PEP005 Gel, 0.015%, or vehicle gel once daily for three consecutive days. Efficacy assessments were conducted at baseline (Day 1 pre-dose) and on Day 57 (End of Study). A total of 269 patients were randomized (135 to PEP005 Gel 0.015% and 134 to vehicle gel); 259 patients completed the study. All randomized patients were included in the intent-to-treat (ITT) population; 246 patients were included in the per-protocol (PP) population. Subjects were male or female patients at least 18 years of age with four to eight clinically typical, visible and discrete SK lesions within a contiguous 25 cm2 treatment area on the head (face or scalp). The primary efficacy endpoint was complete clearance rate of SK lesions at the Day 57 visit. A patient with no clinically visible SK lesions in the selected treatment area was defined to have complete clearance. The secondary efficacy endpoint was the partial clearance rate of SK lesions at the Day 57 visit. A patient with a 75% or greater reduction in the number of clinically visible SK lesions identified at baseline, in the selected treatment area was defined to have partial clearance. The primary efficacy analysis was based on the intent-to-treat (ITT) population. All treatment comparisons were tested with two-tailed tests and a 0.05 significance level. [1:  Erratum: Phase III study] 

Sample size was based on the Phase IIb study, PEP005-015, which demonstrated a complete clearance rate of 50% for PEP005 Gel, 0.015%, compared to a 9% clearance rate for vehicle gel, 57 days following treatment for three consecutive days in a study design similar to PEP005-016. Thus, statistical power greater than 95% may be achieved in a sample as small as 25 patients per treatment group. The choice of a sample size of 125 patients per group, in this Phase III study was not, therefore, motivated by statistical considerations of efficacy, but rather by the need to treat a sufficient number of individuals in pre-marketing studies to be able to estimate the incidence of common adverse drug events. Enrolment of 125 patients per group in each of two Phase III pivotal studies (PEP005-016 and PEP005-025) was consistent with this goal.
The complete clearance rate was compared between treatment groups using the Cochran- Mantel-Haenszel (CMH) test, stratified by analysis site. The secondary efficacy endpoint was the partial clearance rate of SK lesions at Day 57. The statistical analysis was the same as that used for the primary efficacy endpoint. Results from this study are included below.
Table 6. Complete Clearance Rate of Actinic Keratosis Lesions at Day 57. Overall and by Anatomical Location. ITT population.
[image: ]

Table 7. Partial Clearance Rate of Actinic Keratosis Lesions at Day 57. Overall and by Anatomical Location. ITT population.
[image: ]
Table 8. Percent change from baseline in Actinic Keratosis Lesion count at Day 57. Overall and by Anatomical Location. ITT population.
[image: ]
The PEP005 Gel group demonstrated a statistically significant, higher complete clearance rate versus vehicle gel (37% compared to 2%, p<0.001, CMH test stratified by analysis site) based on the ITT population. The results of the PP population were consistent with the results of the ITT population. For the secondary endpoint the PEP005 Gel group demonstrated a statistically significant, higher partial clearance rate versus vehicle gel (60% compared to 7%, p<0.001, CMH test stratified by analysis site) based on the ITT population. The results of the PP population were consistent with the results of the ITT population.
PEP005-025
This study was a multi-centre, randomized, double-blind, vehicle-controlled, dose ranging study[footnoteRef:2] conducted in the USA and Australia between June 2009 and September 2009. The objective of the study was to evaluate the efficacy and safety of PEP005 Gel, 0.015%, compared to vehicle gel when administered once daily for three consecutive days to a contiguous 25 cm2 area of skin on the head (face or scalp). Patients were randomized to receive treatment with PEP005 Gel, 0.015%, or vehicle gel once daily for three consecutive days. Efficacy assessments were conducted at baseline (Day 1 pre-dose) and on Day 57 (End of Study). A total of 278 patients were randomized (142 to PEP005 Gel 0.015% and 136 to vehicle gel); 277 patients completed the study. Subjects were male or female patients at least 18 years of age with four to eight clinically typical, visible and discrete SK lesions within a contiguous 25 cm2 treatment area on the head (face or scalp). The primary efficacy endpoint was the complete clearance rate of SK lesions at the Day 57 visit. A patient with no clinically visible SK lesions in the selected treatment area was defined to have complete clearance. The secondary efficacy endpoint was the partial clearance rate of SK lesions at the Day 57 visit. A patient with a 75% or greater reduction in the number of clinically visible SK lesions identified at baseline, in the selected treatment area was defined to have partial clearance. [2:  Erratum: Phase III study] 

Sample size was based on the Phase IIb study, PEP005-015, which demonstrated a complete clearance rate of 50% for PEP005 Gel, 0.015%, compared to a 9% clearance rate for vehicle gel, 57 days following treatment for three consecutive days in a study design similar to PEP005-016. Thus, statistical power greater than 95% may be achieved in a sample as small as 25 patients per treatment group. The choice of a sample size of 125 patients per group, in this Phase III study was not, therefore, motivated by statistical considerations of efficacy, but rather by the need to treat a sufficient number of individuals in pre-marketing studies to be able to estimate the incidence of common adverse drug events. Enrolment of 125 patients per group in each of two Phase III pivotal studies (PEP005-016 and PEP005-025) was consistent with this goal.
The complete clearance rate was compared between treatment groups using the Cochran-Mantel-Haenszel (CMH) test, stratified by analysis site. The statistical analysis for the secondary efficacy endpoint was the same as that used for the primary efficacy endpoint. All treatment comparisons were tested with two-tailed tests and a 0.05 significance level. Results from this study are included below.
Table 9. Complete clearance rate of Actinic Keratosis Lesions at Day 57. Overall and by Anatomical Location. ITT population.
[image: ]
Table 10. Partial clearance rate of Actinic Keratosis Lesions at Day 57. Overall and by Anatomical Location. ITT population.
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Table 11. Percent change from baseline in Actinic Keratosis Lesion count at Day 57. Overall and by Anatomical Location. ITT population.
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The PEP005 Gel group demonstrated a statistically significant, higher complete clearance rate versus vehicle gel (47% compared to 5%, p < 0.001, CMH test stratified by analysis site) based on the ITT population. The results for the PP population were consistent with the results for the ITT population. For the secondary efficacy endpoint, the PEP005 Gel group demonstrated a statistically significant, higher partial clearance rate versus vehicle gel (68% compared to 8%, p < 0.001, CMH test stratified by analysis site) based on the ITT population. The results for the PP population were consistent with the results for the ITT population. Overall, the treatment regimen of PEP005 Gel, 0.015% applied daily for three consecutive days was shown to be effective in completely clearing a contiguous 25cm2 treatment area of SK lesions on the head (face and scalp).
[bookmark: _Toc241374310][bookmark: _Toc314158743]Trunk and extremities indication
PEP005-014
This study was a multi-centre, randomized, parallel group, double-blind, vehicle-controlled, study conducted in the USA and Australia between September 2008 and February 2009. The objective of the study was to evaluate the efficacy and safety of PEP005 Gel, 0.05% compared to vehicle gel, when administered once daily for two consecutive days (Day 1 and Day 2) to a 25 cm2 contiguous SK treatment area on non-head locations. Efficacy assessments were performed at baseline (Day 1 predose) and Day 57 (end of study). A total of 255 patients were enrolled (126 to PEP005 Gel, 0.05% and 129 to vehicle gel). Subjects were male or female patients at least 18 years of age with 4 to 8 clinically typical, visible, and discrete SK lesions within a contiguous 25 cm2 treatment area on the trunk and extremities (i.e., non-head locations). The primary efficacy endpoint was complete clearance rate of SK lesions at Day 57, defined as the proportion of patients with no clinically visible SK lesions in the selected treatment area at Day 57. The secondary efficacy endpoint was the partial clearance rate of SK lesions at Day 57, defined as the proportion of patients at Day 57 with a 75% or greater reduction in the number of SK lesions identified at baseline in the selected treatment area.
A study population of approximately 250 patients (125 patients per treatment group) was considered sufficient to detect a difference in the complete clearance rate of AK lesions, allowing for at least a 20% difference between the treatment group and vehicle group (40% versus 20%) at Day 57. These rates correspond to an active-to-vehicle odds ratio of clearance rates of 2.67. Based on previous results of clinical studies, this sample size would provide at least 90% power with a two-sided α = 0.05 using Fisher's exact test, assuming a 5% drop-out rate.
Complete clearance rates were calculated using observed rates and using weighted estimates based on the Cochran-Mantel-Haenszel (CMH) test statistic stratifying on anatomical location. Treatment groups were compared using the CMH test. A logistic analysis of variance (ANOVA) with treatment, anatomical location, and country as factors was also used to test for treatment effect. Partial clearance rates were calculated and the treatment groups were compared using the same methods as those used for the primary efficacy endpoint. All statistical tests were two-sided with a significance level of α = 0.05, unless specified otherwise. Results from this study are included below.
Table 12. Complete clearance rate of Actinic Keratosis Lesions at Day 57. Overall and by Anatomical Location. ITT population.[image: ]
Table 13. Partial clearance rate of Actinic Keratosis Lesions at Day 57. Overall and by Anatomical Location. ITT population
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Table 14. Percent reduction from Baseline in Actinic Keratosis Lesion count at Day 57. Overall and by Anatomical Location. ITT population
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The observed complete clearance rate at Day 57 (ITT LOCF) overall was statistically significantly higher in the PEP005 Gel, 0.05% group (28%) than the vehicle group (5%) (p < 0.0001). Sensitivity analyses, including a multiple imputation method for handling missing data and analyses based on evaluable and PP populations, all demonstrated a statistically significantly higher complete clearance rate in the PEP005 Gel, 0.05% group than in the vehicle group (p < .0001 for all comparisons). The observed partial clearance rate at Day 57 overall in the PEP005 Gel, 0.05% group was 44% (56/126) versus 7% (9/129) in the vehicle group (p < 0.0001). Overall, the complete clearance rate at Day 57 was significantly higher in the PEP005 Gel, 0.05% group relative to the vehicle group. In addition, the other efficacy variables supported the results of the primary efficacy endpoint. The partial clearance rate at Day 57 was significantly higher in the PEP005 Gel, 0.05% group relative to the vehicle group. Median percent reduction from baseline in lesion count at Day 57 was substantially reduced in the PEP005 Gel, 0.05% group relative to the vehicle groups.
PEP005-028
This study was a multi-centre, randomized, parallel group, double-blind, vehicle-controlled, study conducted in the USA between July 2009 and October 2009. The objective of the study was to evaluate the efficacy and safety of PEP005 Gel, 0.05% compared to vehicle gel when administered once daily for two consecutive days (Days 1 and 2) to a 25 cm2 contiguous SK treatment area on non-head locations. Efficacy assessments were conducted at baseline (Day 1 pre-dose) and on Day 57 (end of study). A total of 203 patients were enrolled (100 PEP005 Gel, 0.05%; 103 vehicle gel). Subjects were male or female patients at least 18 years of age with 4 to 8 clinically typical, visible and discrete SK lesions within a contiguous 25 cm2 treatment area on non-head locations. The primary efficacy endpoint was the complete clearance rate of SK lesions at the Day 57 visit, defined as the proportion of patients with no clinically visible SK lesions in the selected treatment area at Day 57. The secondary efficacy endpoint was the partial clearance rate of SK lesions at the Day 57 visit, defined as the proportion of patients at Day 57 with a 75% or greater reduction in the number of SK lesions identified at baseline in the selected treatment area.
Approximately 200 patients (100 per group) were to be randomized in this study. This sample size was based on comparing the treatment groups in terms of complete clearance rate of AK lesions. It was assumed that a 20% difference between the treatment group and vehicle group (30% vs. 10%) at Day 57 was of clinical interest. The assumed 10% complete clearance rate for the vehicle group was observed in a previous Peplin study in non-head AK (PEP005-014). This sample size provided at least 90% power with a two-sided significance level of 0.05 (=0.05) using the Chi-square test for homogeneity of proportions.
The complete clearance rate at Day 57 was compared between treatment groups using the Cochran-Mantel-Haenszel (CMH) test, stratified by analysis site. The partial clearance rate at Day 57 was compared using the same analysis as that used for the primary efficacy endpoint. The number of AK lesions and percent change from baseline were summarized for each treatment group. All treatment comparisons were tested with two-tailed tests and a 0.05 significance level. Results from this study are included below.
Table 15. Complete clearance rate of Actinic Keratosis Lesions at Day 57. Overall and by Anatomical Location. ITT population
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Table 16. Partial clearance rate of Actinic Keratosis Lesions at Day 57. Overall and by Anatomical Location. ITT population
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Table 17. Percent reduction from Baseline in Actinic Keratosis Lesion count at Day 57. Overall and by Anatomical Location. ITT population
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The complete clearance rate at Day 57 (ITT LOCF) overall was statistically significantly higher in the PEP005 Gel, 0.05% group (42%) than the vehicle group (5%) (p < 0.001). The results of the analysis of the secondary efficacy endpoint, partial clearance (≥75% reduction) in SK lesions at Day 57, support the results of the analysis of complete clearance. The partial clearance rate at Day 57 overall was statistically significantly higher in the PEP005 Gel, 0.05% group (55%) than the vehicle group (7%) (p < 0.001). Overall, the complete clearance rate at Day 57 was significantly higher in the PEP005 Gel, 0.05% group relative to the vehicle group. In addition, other efficacy variables supported the results of the primary efficacy endpoint. Partial clearance rate at Day 57 was significantly higher in the PEP005 Gel, 0.05% group relative to the vehicle group. Median percent change from baseline in lesion count at Day 57 was substantially reduced in the PEP005 Gel, 0.05% group relative to the vehicle group.
[bookmark: _Toc241374311][bookmark: _Ref243294291][bookmark: _Toc314158744][bookmark: _Toc367127757]Clinical studies in special populations
No clinical studies in special populations were performed.
[bookmark: _Toc241374312][bookmark: _Toc314158745][bookmark: _Toc367127758]Analysis performed across trials (pooled analyses and meta-analysis)
In order to further evaluate the efficacy of PEP005 Gel for the head and scalp indication, data were pooled across studies and referred to as “combined studies populations”. Two combined studies populations were presented. One combined studies population pooled data from PEP005-016 and PEP005-025 and another pooled data PEP005-016, PEP005-025, and PEP005-015. PEP005-016 and PEP005-025 were the adequate and well-controlled Phase III studies that evaluated the proposed dosage regimen of PEP005 Gel for treatment of the head locations, i.e., 0.015% applied topically for three consecutive days (Days 1, 2, and 3).
PEP005-015 was a dose-ranging study that included the proposed dosage regimen treatment on head locations. These three studies were randomised, double-blind, vehicle-controlled, parallel group studies. Study medication was supplied as unit-dose tubes and patient-applied at home to a contiguous 25 cm2 treatment area. Results are included below.
Table 18. Efficacy Results in Individual Studies of Interest and Combined Studies Populations. Head Locations. ITT population.
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Table 19. Recurrence: Head Locations
[image: ]
In order to further evaluate efficacy for the trunk and extremities indication, data were pooled across studies and referred to as “combined studies populations”. Two combined studies populations were presented. One combined studies population pooled data from PEP005-014 and PEP005-028 and another pooled data from PEP005-014, PEP005-028, and PEP005-006. PEP005-014 and PEP005-028 were the adequate and well-controlled Phase III studies that evaluated the proposed dosage regimen for approval of PEP005 Gel for treatment of non-head locations, i.e., 0.05% applied topically for two consecutive days (Days 1 and 2). Unit-dose tubes were used for study medication application by the patient at home in these two studies (PEP005-014 and PEP005-28). PEP005-006 was a dose-ranging study that included the proposed dosage regimen for approval of PEP005 Gel. Results are included below.
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Table 20. Efficacy Results in Individual Studies of Interest and Combined Studies Populations. Non-Head Locations. ITT population
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Table 21. Recurrence: Non-Head Locations
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[bookmark: _Toc241374313][bookmark: _Toc314158746][bookmark: _Toc367127759]Supportive studies
Head and scalp indication
PEP005-006
This study was a multi-centre, randomised, double-blind, double dummy, vehicle-controlled sequential cohort study conducted in the USA between September 2006 and June 2007. The primary objectives of the study were to evaluate the safety and tolerability of 0.025% and 0.05% PEP005 Topical Gel compared to vehicle gel, administered according to 2 treatment schedules, Day 2 and Day 3 (0.05%) or Day 1, Day 2, and Day 3 (0.025% and 0.05%) to a 25-cm2 contiguous SK treatment area, and to evaluate the efficacy of 0.025% and 0.05% PEP005 Topical Gel compared to vehicle gel when administered according to 2 treatment schedules, Day 2 and Day 3 (0.05%) or Day 1, Day 2, and Day 3 (0.025% and 0.05%) to a 25-cm2 contiguous SK treatment area. The study included 2 treatment phase cohorts. During Treatment Phase I, patients were randomly assigned to 1 of 3 treatment groups: vehicle gel applied on Days 1, 2, and 3; 0.025% PEP005 Topical Gel applied on Days 1, 2, and 3; or vehicle gel applied on Day 1 and 0.05% PEP005 Topical Gel applied on Days 2 and 3. During Treatment Phase II, the 0.025% PEP005 Topical Gel dose was eliminated and patients were randomly assigned to 1 of the 3 following treatment groups: vehicle gel applied on Days 1, 2, and 3; vehicle gel applied on Day 1 and 0.05% PEP005 Topical Gel applied on Days 2 and 3; or 0.05% PEP005 Topical Gel applied on Days 1, 2, and 3. This is illustrated in Table 22 below.
Table 22. Treatment in Phase 1 and Phase 2: 3 dosing groups
[image: ]
Clinical response to treatment with PEP005 Topical Gel was determined at each post-treatment visit by assessing the clearance of SK lesions identified at baseline (presence/absence), assessing the number of subclinical lesions appearing/emerging that were not clinically identifiable at baseline within the selected treatment area, and assessing patient satisfaction of treatment outcome at Day 57. A total of 222 patients were enrolled in the study. Subjects were male and postmenopausal female patients who were at least 18 years of age with 4 to 8 clinically typical, visible and discrete SK lesions within a contiguous 25 cm2 treatment area on the arm, shoulder, chest, back, or scalp. Clinical response to treatment with PEP005 Topical Gel was determined at each post-treatment visit by assessing the clearance of SK lesions identified at baseline (presence/absence), assessing the number of subclinical lesions appearing/emerging that were not clinically identifiable at baseline within the selected treatment area, and assessing patient satisfaction of treatment outcome at Day 57. Efficacy endpoints were analysed for the modified Intent-to-Treat (mITT) Population with a Per Protocol (PP) Population as supplemental information for the primary and secondary efficacy endpoints. The chi-square test was used to analyse complete SK clearance, baseline SK lesion clearance, and partial clearance rate at end of study. The 95% CIs were determined using binomial approximation to the normal distribution. Median percentage reduction was analysed across treatment groups using the Kruskal-Wallis test and between treatment groups using the Wilcoxon Rank Sum test. The time to initial complete SK lesion clearance was estimated by the Kaplan-Meier product-limit method. Results from this study are included below.
Table 23. Partial clearance rate at Day 57. mITT Population
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Table 24. Complete clearance rate at Day 57. mITT Population
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Table 25. Median percent reduction in AK lesions at the end of Study. mITT population.
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A statistically significant difference in partial clearance rate (≥75%) was observed for patients treated with PEP005 Topical Gel compared with vehicle gel. The partial clearance rate for patients treated with PEP005 Topical Gel ranged from 56.0% to 75.4% compared with vehicle gel (21.7%) (p = 0.0002 to p < 0.0001). This ≥75% clearance of baseline SK lesions was statistically significant across all dose levels (p < 0.0001). Baseline clearance rate was statistically significantly higher (p<0.0007) in the PEP005 Topical Gel treatment groups (range: 42.0% to 57.9% of patients) compared with the vehicle gel group (13.3% of patients). Baseline clearance rate was statistically significant across all dose levels (p < 0.0001). Complete clearance rate was also statistically higher (p<0.0006) for patients in the PEP005 Topical Gel treatment groups (range: 40.0% to 54.4%) compared with vehicle gel (11.7%). Complete clearance rate was statistically significant across all dose levels (p < 0.0001). The median percent reduction in the number of SK lesions was statistically significantly higher (p < 0.0001) in the PEP005 Topical Gel treatment groups (range: 75.0% to 100.0%) compared with vehicle gel (0.0%) and was statistically significant across all dose levels and the majority of patients had lesion clearance between Day 29 and Day 57. Overall, the proportion of patients with emergent subclinical SK lesions was low (8.3%) across treatment groups and study visits.
PEP005-007
This study was an open-label, multi-centre, dose-escalation, cohort study conducted in Australia and New Zealand between January and November 2007. The primary objective was to determine the optimal tolerated regimen of PEP005 Topical Gel when administered to patients once daily as a two or three consecutive day application schedule to a 25 cm2 contiguous SK treatment area on the face or face and scalp. The secondary objectives were to evaluate the efficacy of a two or three consecutive day application of PEP005 Topical Gel, when applied once daily to a 25 cm2 contiguous SK treatment area on the face or face and scalp. Efficacy assessments were based on the following:
Determination of the partial clearance rate, defined as the proportion of patients at the Day 57 post-treatment visit with a 75% or greater reduction in the number of SK lesions identified at baseline in the treatment area.
Determination of the complete clearance rate, defined as the proportion of patients at the Day 57 post-treatment visit with no clinically visible SK lesions in the treatment area.
Determination of the baseline clearance rate, defined as the proportion of patients at the Day 57 post-treatment visit with 100% reduction in the number of SK lesions identified at baseline in the treatment area.
A dose escalation design was chosen with a cohort of three patients at each escalation level. Application of 0.025% PEP005 Topical Gel applied once daily for three days and for two days was established as the dose limiting toxicity (DLT) and the maximally tolerated dose (MTD), respectively, for treatment of the face or face and scalp. There was no intra-patient dose escalation in this study and no randomization to assign dose levels. Two subsequent protocol amendments were introduced to evaluate the safety and tolerability of lower concentrations of PEP005 Topical Gel (0.0175%, 0.0125%, 0.0075%, 0.0050%, and 0.0025%) with similar treatment regimens (once daily for two or three consecutive days). A total of 94 patients were actually enrolled with 88 patients treated with at least one dose of PEP005 Topical Gel. Subjects were male patients at least 18 years of age or post-menopausal female patients, (i.e., no menses for at least 12 consecutive months, or post-hysterectomy) with four to eight clinically typical, visible, and discrete SK lesions within a contiguous 25 cm2 treatment area on the face or face and scalp. Analysis was mostly descriptive in nature. No hypothesis/inferential testing was conducted. Results from this study are included below.
Table 26. Number and percentage of patients with AK lesion clearance for Analysis Group 1: Full Analysis Set, mIIT and PP populations.
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Table 27. Number and percentage of patients with AK lesion clearance for Analysis Group 2: Full Analysis Set, mIIT and PP populations.
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The study was not statistically powered to evaluate efficacy, and the resulting groups have a small number of patients. For the MTD, 0.025% PEP005 Topical Gel, once daily for two consecutive days, the percentage of patients with partial clearance (PC) was 66.7%; complete clearance (CC) was 38.9%; and baseline clearance (BC) was 36.7%. The 0.0175% concentration achieved the highest complete (100% Analysis Group 1; 80% Analysis Group 2) and baseline (100% Analysis Group 1; 80% Analysis Group 2) AK lesion clearance. The 0.0125% concentration achieved the best partial clearance (100%) in Analysis Group 1 and shared the designation with 0.025% in Analysis Group 2 (100%).
PEP005-030
This study was a 12-month, long-term follow-up study of patients with SK on the head (face or scalp) who have completed Day 57 in studies PEP005-016 or PEP005-025, and was conducted in the USA and Australia between July 2009 and September 2010. The objectives of the study were to summarize treatment area recurrence of SK lesions, in the selected treatment area, during a 12-month follow-up period for patients who achieved complete clearance of SKs at Day 57 in studies PEP005-016 and PEP005-025, and to summarize long-term safety data, in the selected treatment area over a 12-month follow-up period for patients who completed Day 57 in studies PEP005-016 and PEP005-025. This was a prospective, longitudinal, observational study in patients who achieved complete clearance at Day 57 in studies PEP005-016 and PEP005-025. No study medication was administered during PEP005-030. A total of 117 patients who had demonstrated complete clearance of SK lesions in either study PEP005-016 or PEP005-025 were enrolled in this long-term follow-up study. Of these 117 patients, 108 had received 0.015% PEP005 Gel and 9 had received vehicle in the previous study. Criteria for evaluation was the number of SK lesions in the selected treatment area (with recurrence defined as any identified SK lesion in the selected treatment area for patients who achieved complete clearance at Day 57 of the previous Phase III study) and concomitant therapies (medications and procedures) for treatment of SK lesions in the selected treatment area. For the CC57 (complete clearance at 57 days) population, SK recurrence was summarized using Kaplan-Meier methods. All event times were imputed to their target study day prior to performing the calculations. The recurrence rate was estimated by the Kaplan-Meier “failure” estimate at the target study day expressed as a percentage. The estimates, along with 95% confidence intervals, were calculated at Days 91, 183, 274, and 365. The time to recurrence was also summarized. The recurrence rate at Day 365 (12 months) was summarized for the subgroups of treatment location, geographic region, Fitzpatrick skin type, gender, age group, and baseline lesion count. The number of AK lesions in the treatment area was summarized at each visit. Results from this study are included below.
Table 28. Recurrence Rate: Overall and by Treatment Location (CC57 Population)
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Table 29. Summary of Lesion-based Recurrence (CC57 Population)
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At 12 months of follow-up, 53.9% of patients who had been treated with PEP005 Gel in the previous Phase III studies (N=108), had at least one new or recurrent SK lesion within the selected treatment area. The estimated median time to lesion recurrence was 365 days. Based on the number of lesions observed within the treatment area during 12 months of follow-up relative to the number of lesions at baseline (determined prior to treatment with PEP005 Gel in the Phase III studies), the mean lesion-based recurrence rate was 12.8%. At 12 months of follow-up, 72.2% of vehicle-treated patients (N=9) had a new or recurrent SK lesion, with a median time to recurrence of 183 days. For this group of patients, the mean lesion-based recurrence rate at 12 months was 16.3%.
PEP005-001
This study was a multi-centre, randomized, double-blind, parallel-group, vehicle-controlled study conducted in Australia between March and October 2005. The primary objective of the study was to determine the safety of PEP005 Topical Gel at 0.0025%, 0.01%, and 0.05% administered as two applications to patients with SK on the arms, shoulders, chest, face, and/or scalp under the following two treatment schedules: Day 1 and Day 2 or Day 1 and Day 8. The secondary objectives of the study were to evaluate the efficacy of PEP005 0.0025%, 0.01% and 0.05% Topical Gel administered under the following two treatment schedules: Day 1 and Day 2 or Day 1 and Day 8, to determine a recommended treatment regimen for SK, and to evaluate patients for cosmetic outcome.
This was a multi-centre, double-blind, randomized, vehicle-controlled, parallel-group comparison of two treatment schedules, Day 1 and Day 2 (Treatment Arm A) or Day 1 and Day 8 (Treatment Arm B) of three concentrations (0.0025%, 0.01%, and 0.05%) of PEP005 Topical Gel in patients with at least five SK lesions located on the arms, shoulders, chest, face, and/or scalp. A total of 72 patients were screened, 63 were randomized and analysed for efficacy, and 58 were analysed for safety. Subjects were adults with at least five individual SK lesions on the arm, shoulders, chest, face, and/or scalp. The histological clearance of each individual lesion was determined by assessing the extent of SK lesion clearance based on the histology results from Day 85 for patients included in the ITT population. Clinical response to treatment of each selected lesion was evaluated at each scheduled visit until End of Study (Day 85) for patients included in the mITT population. Clinical response was evaluated as: complete clearance (100% improvement, no evidence of residual disease), marked clearance (50% to 90% improvement), slight clearance (10% to 50% improvement), unchanged (±10%), worsened (clinically observable growth), or unable to be assessed (e.g., heavy scabbing, bruise, trauma, inflammatory response). The analysis in this study was primarily descriptive in nature. The study was not statistically powered to conduct formal hypothesis/inferential testing. Results are included below.
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Table 30. Histological response to Treatment (punch biopsy) at end of study (Day 85): ITT population
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Table 31. AK lesion clearance rate. Pooled treatment arms A and B at end of study (Day 85): mITT population.
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When data from both treatment arms were pooled, a statistically significant (p <0.0001) difference in the percentage of lesions cleared was observed when all treatment groups were compared. A statistically significant (p <0.0001) difference was also observed for the percentage of lesions cleared for the 0.05% PEP005 Topical Gel group when compared to vehicle gel. A statistically significant difference (p =0.0082) in the percentage of patients who had complete clearance of 80% of SK lesions was observed when all treatment groups were compared. A statistically significant difference (p =0.0185) was also observed for the percentage of patients in the 0.05% PEP005 Topical Gel group who had complete clearance of 80% of SK lesions when compared to vehicle gel. No statistically significant difference for pooled treatment arms data was observed for 100% complete SK lesion clearance for any PEP005 Topical Gel dose group, when compared to vehicle gel or when all treatment groups were compared.
Trunk and extremities indication
PEP005-006
This study was described above, as it included both head/ scalp and trunk/ extremities subjects. One hundred sixty-one patients were treated on non-head locations: 43 patients received vehicle gel, 37 patients received 0.025% PEP005 Gel for three days, 42 patients received 0.05% PEP005 Gel for two days, and 39 patients received 0.05% PEP005 Gel for three days. For patients who received treatment on non-head locations, partial clearance rates by treatment group were 21%, 51%, 67%, and 74%, respectively (p ≤ 0.0001 for PEP005 Gel groups compared to vehicle gel). Complete clearance rates were 14%, 35%, 45%, and 46%, respectively (p < 0.006 for PEP005 Gel groups compared to vehicle gel). Results from this study are included below.
Table 32. Partial Clearance rates at Day 57 for lesions located in non-scalp areas: mITT population.
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Table 33. Complete Clearance rates at Day 57 for lesions located in non-scalp areas: mITT population.
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PEP005-017
This study was a randomized, double-blind, vehicle-controlled study to evaluate the pharmacokinetics of PEP005 (ingenol mebutate) Gel, 0.05%, when applied in a maximal use setting to the dorsal aspect of the forearm in patients with actinic keratosis. It was conducted in the USA between March 2009 and May 2009. The primary objective was to evaluate the potential for systemic exposure of ingenol mebutate when applied in a maximal use setting to the dorsal aspect of the forearm in patients with actinic keratosis. The secondary objectives were to evaluate the safety and efficacy of PEP005 Gel, 0.05%, when applied in a maximal use setting to the dorsal aspect of the forearm in patients with actinic keratosis. A total of 16 patients were randomized (analysed) (13 patients randomized to PEP005 Gel and three to vehicle gel). Subjects were male or female patients at least 18 years of age with multiple SK lesions within a contiguous 100 cm2 treatment area on the dorsal aspect of one forearm. The primary criteria for evaluation were whole blood samples, quantified (Cmax, Tmax and AUC(0–24)) for ingenol mebutate and PEP015 and PEP025. The secondary criteria for evaluation were; incidence rate of AEs, serious adverse events (SAEs) and AEs leading to discontinuation through Day 57; incidence rate and grade of LSRs, pigmentation and scarring, following study treatment through Day 57; complete clearance rate, defined as no clinically visible SK lesions in a 25 cm2 area within the selected treatment area; and percentage (%) reduction in SK lesions at Day 57, compared to baseline, in a 25 cm2 area within the selected treatment area. Results were summarized into tabulations, case listings, plots, and histograms for comparison. Descriptive summaries were created to include the mean, standard deviation, median, and range for continuous variables, and counts and percentages for categorical variables. Results are included below.
Table 34. Summary of AK lesion counts (ITT population)
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No systemic absorption was detected. Levels of ingenol mebutate and its acyl isomers were below the LLOQ in samples from all patients following two consecutive once-daily applications of PEP005 Gel, 0.05%.SK lesion clearance was assessed at Day 57 in a 25 cm2 contiguous area of skin located within the larger treatment area. Of the patients who received treatment with PEP005 Gel, 0.05%, 77% (10/13) had complete clearance of all SK lesions, and all patients had partial clearance. None of the three patients treated with vehicle gel had complete or partial clearance of their AK lesions. The percentage change from baseline in the total SK lesion count in the selected 25 cm2 area was also assessed at Day 57. The median percentage reduction in SK lesion count was 100% in patients treated with PEP005 Gel, 0.05%, and zero in those patients treated with vehicle gel.
PEP005-018
This study was a multicentre, open-label study to examine the safety and toleration of 0.05% PEP005 Topical Gel in patients with actinic keratoses on the dorsum of the hand, conducted in the USA between October and December 2007. The objectives of the study were to examine the safety and toleration of PEP005 Gel, 0.05%, administered on two consecutive days, to a 25 cm2 contiguous SK treatment area on the dorsum of a single hand, and to examine the efficacy of PEP005 Gel, 0.05%, administered on two consecutive days, to a 25 cm2 contiguous SK treatment area on the dorsum of a single hand as determined by the complete clearance rate ( the proportion of patients at the Day 57 post-treatment visit with no clinically visible SK lesions in the selected SK treatment area), partial clearance rate ( the proportion of patients at the Day 57 post-treatment visit with a 75% or greater reduction in the number of SK lesions identified at baseline in the selected SK treatment area) and baseline clearance rate ( the proportion of patients at the Day 57 post-treatment visit with a 100% reduction in the number of SK lesions identified at baseline in the selected SK treatment area). A total of 12 patients were enrolled, 11 of which were treated with study medication and analysed. Male and/or postmenopausal female patients at least 18 years of age with 4–8 clinically typical, visible, and discrete SK lesions within a contiguous 25 cm2 treatment area on the dorsum of one hand. The analysis was primarily descriptive in nature. Results are included below.
Table 35. Percentage of patients with complete lesion clearance (mITT population).
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Table 36. Percentage of patients with partial lesion clearance (mITT population).
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Table 37. Percentage of patients with complete clearance of baseline lesions (mITT population).
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At Day 57, the complete clearance rate was 27.3% (3/11 patients), and the partial clearance rate was 45.5% (5/11 patients). The complete clearance rate was highest on Day 15 (45.5%; 5/11 patients), while the partial clearance rate was highest on Day 29 (63.6%; 7/11 patients). The median percentage reduction in SK lesion count from baseline to Day 57 ranged from an increase of 12.5% to a decrease of 100.0%, with an overall median reduction of 66.7%. The median lesion count in the treatment area decreased from 6.0 on Day 2 to 0.0 on Day 15, increasing to 2.0 by Day 57. However, SK lesions were unable to be determined/assessed in a percentage of patients on Days 8 (5/11; 45.5%) and 15 (4/11; 36.4%). Treatment-emergent subclinical lesions were identified in three patients (27.3%) on Day 57, based on a comparison of the total number of lesions at Day 57 with the lesions identified at baseline.
PEP005-020
This study was a multi-centre, open-label study to evaluate the safety and efficacy of PEP005 (ingenol mebutate) Gel, 0.05% in patients with actinic keratoses on non-head locations (trunk and extremities), and was conducted in the USA and Australia between June and September 2009. The objectives of the study were to evaluate the safety of PEP005 Gel, 0.05% when administered once daily for two consecutive days (Days 1 and 2) to a 25 cm2 contiguous actinic keratosis treatment area on non-head locations, and to evaluate the efficacy of PEP005 Gel, 0.05% when administered once daily for two consecutive days (Days 1 and 2) to a 25 cm2 contiguous SK treatment area on non-head locations. A total of 102 patients were enrolled, received treatment and completed the study. Subjects were male or female patients at least 18 years of age with 4 to 8 clinically typical, visible and discrete SK lesions within a contiguous 25 cm2 treatment area on non-head locations (trunk and extremities). Criteria for evaluation included complete clearance rate of SK lesions at the Day 57 visit (defined as no clinically visible SK lesions in the selected treatment area), partial clearance rate of SK lesions at the Day 57 visit (defined as a 75% or greater reduction in the number of SK lesions in the selected treatment area), and the percent change from baseline to Day 57 in the total number of SK lesions. No hypotheses were tested and no inferential analyses were performed in this study. Results are included below.
Table 38. Complete Clearance rate of AK lesions at Day 57-Overall and by Anatomical location: ITT population.
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Table 39. Partial Clearance rate of AK lesions  at Day 57-Overall and by Anatomical location: ITT population.
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Table 40. Percentage change from baseline in AK lesion count at Day 57-Overall and by Anatomical location  (ITT population).
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Overall, 40/102 (39.2%) patients had a complete clearance of SK lesions at Day 57. By treatment location, complete clearance was observed in 26/51(51%) patients treated on the arm, 5/41 (12.2%) patients treated on the back of the hand, 6/7 (85.7%) patients treated on the chest, and 3/3 (100%) patients treated in other locations (i.e., back, shoulder, or leg). There were no meaningful differences across the subgroups of gender, age, Fitzpatrick skin type, and baseline lesion count with respect to overall clearance rate; there was an apparent difference by geographic region, but this was confounded by treatment location. Partial clearance (≥75% reduction) of SK lesions at Day 57, support the results observed for complete clearance. The overall partial clearance rate was 54.9%, and by treatment location, the rates were 70.6% for the arm, 26.8% for the back of the hand, 85.7% for the chest, and 100% for the combined locations of the back, shoulder, and leg. The median percent reduction in SK lesion count over the course of the study was 75%; the median percent reduction by anatomic location was 50% for the back of the hand and 100% for all other locations.
PEP005-004
This study was an open-label, dose-escalation, cohort study to determine the maximum tolerated dose and safety of PEP005 Topical Gel when applied on Day 1 and Day 2 to actinic keratoses on the shoulders, chest, back, or arms followed by a post-treatment follow-up period lasting at least four weeks. The study was conducted in the USA between September 2005 and March 2006. The primary objective of this study was to determine the maximum tolerated dose (MTD) for PEP005 Topical Gel, administered once daily for two consecutive days, by applying 90 µL of PEP005 Topical Gel over a 3 cm x 3 cm field surrounding a target actinic keratosis lesion comprising both diseased and perilesional skin. The secondary objectives of this study were to evaluate the clinical efficacy of PEP005 Topical Gel by determining the complete clinical response rate, and to determine the systemic absorption of PEP005 Topical Gel following application once daily for two consecutive days. A total of 23 patients were screened, 22 patients were enrolled and analysed for efficacy and safety, and two patients provided data for the pharmacokinetic (PK) analysis. Subjects were male or female patients who were at least 18 years of age and had one SK lesion with a diameter between 3 mm and 15 mm on the shoulders, chest, back, or arms. Clinical response to treatment with PEP005 Topical Gel was determined by assessing the extent of SK lesion clearance at each post-Day 1 visit compared with the Baseline assessment. Clinical response was evaluated as: complete clearance (100% improvement, no evidence of residual disease), marked clearance (50-90% improvement), slight clearance (10-50% improvement), unchanged (10%), worsened (clinically observable growth), or unable to be assessed (e.g., heavy scabbing, bruising, trauma, inflammatory response). No hypothesis/inferential testing was conducted for this study. Results are included below.
Table 41. Clinical response to treatment. ITT population.
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Table 42. Overall treatment emergent adverse event information. Safety population.
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Clinical response to treatment with PEP005 Topical Gel was reported for the Intent-to-Treat (ITT) population. At the Day 8 assessment, complete clearance was not reported in any of the treatment groups; marked clearance was reported for two (66.7%) patients in the 0.01% PEP005 Topical Gel cohort and for one (10.0%) patient in the 0.05% PEP005 Topical Gel cohort. At the Day 15 assessment, complete clearance was reported for three (30.0%) patients in the 0.05% PEP005 Topical Gel cohort, and two (33.3%) patients in the PEP005 Topical Gel 0.075% cohort; marked clearance was reported for two (66.7%) patients in the 0.01% PEP005 Topical Gel cohort, four (40.0%) patients in the 0.05% PEP005 Topical Gel cohort, and one (16.7%) patient in the 0.075% PEP005 Topical Gel cohort. At the Day 29 (End of Study) assessment, complete clearance was reported in two (66.7%) patients in the 0.01% PEP005 Topical Gel cohort, one (33.3%) patient in the 0.025% PEP005 Topical Gel cohort, six (60.0%) patients in the 0.05% PEP005 Topical Gel cohort, and three (50.0%) patients in the 0.075% PEP005 Topical Gel cohort. Marked clearance was reported in only the 0.05% PEP005 Topical Gel and 0.075% PEP005 Topical Gel cohorts; two (20.0%) patients and two (33.3%) patients, respectively. Four patients (one in the 0.05% PEP005 Topical Gel cohort and three in the 0.075% PEP005 Topical Gel cohort) had an unscheduled follow-up visit 12 to 15 days after the End of Study assessment. Three of the four patients had complete clearance and one had marked clearance.
PEP005-031
This study was a 12-month, long-term follow-up study of patients with actinic keratosis on non-head areas (trunk and extremities) who have completed Day 57 in study PEP005-020, and was conducted in the USA and Australia between July 2009 and September 2010. The objectives of the study were to summarize treatment area recurrence of actinic keratosis lesions, in the selected treatment area, during a 12-month follow-up period for patients with complete clearance who completed Day 57 in study PEP005-020, and to summarize long-term safety data, in selected treatment area over a 12-month follow-up period for patients who completed Day 57 in study PEP005-020. This was a prospective, longitudinal, observational study in patients who achieved complete clearance at Day 57 in study PEP005-020. No study medication was administered during PEP005-031. A total of 38 patients who had demonstrated complete clearance of SK lesions in study PEP005-020 were enrolled in the study. Subjects were patients had to achieve complete clearance of SK lesions (lesion count = 0) at Day 57 in study PEP005-020. Criteria for evaluation included number of SK lesions in the selected treatment area, recurrence (defined as any identified SK lesion in the selected treatment area for patients who achieved complete clearance at Day 57 of the previous Phase III study) and concomitant therapies (medications and procedures) in the selected treatment area. For the CC57 (complete clearance at day 57) population, SK recurrence was summarized using Kaplan-Meier methods. All event times were imputed to their target study day prior to performing the calculations. The recurrence rate was estimated by the Kaplan-Meier “failure” estimate at the target study day expressed as a percentage. The estimates, along with 95% confidence intervals, were calculated at Days 91, 183, 274, and 365. The time to recurrence was also summarized. The recurrence rate at Day 365 (12 months) was summarized for the subgroups of treatment location, geographic region, Fitzpatrick skin type, gender, age group, and baseline lesion count. The number of SK lesions in the treatment area was summarized at each visit. Results are included below.
Table 43. Recurrence rate: Overall and by Treatment Location (CC57 population)
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Table 44. Summary of lesion based recurrence (CC57 population)
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At 12 months of follow-up, 62.5% of patients in the CC57 population treated with PEP005 Gel, 0.05% in study PEP005-020 (N=38) had at least one new or recurrent AK lesion within the selected treatment area. The estimated median time to lesion recurrence was 274 days. Based on the number of lesions observed within the treatment area during 12 months of follow-up relative to the number of lesions at baseline (determined prior to treatment with PEP005 Gel in the Phase III study), the mean lesion-based recurrence rate was 11.3%.
PEP005-032
This study was a 12 month, long-term follow-up study of patients with actinic keratosis on non-head locations (trunk and extremities) who completed Day 57 in study PEP005-028. It was conducted in the USA between September 2009 and October 2010. The objectives of the study were to summarize treatment area recurrences of actinic keratosis lesions, in the selected treatment area during a 12-month follow-up period for patients with complete clearance, who completed Day 57 in study PEP005-028, and to summarize long-term safety data, in selected treatment area over a 12-month follow-up period for patients with complete clearance, who completed Day 57 in study PEP005-028. This was a prospective, longitudinal, observational study in patients who achieved complete clearance at Day 57 in study PEP005-028. No study medication was administered during PEP005-032. A total of 43 patients were enrolled (38 received PEP005 Gel 0.05% and 5 received vehicle gel in the previous study [PEP005-028]). Subjects were patients had to achieve complete clearance of SK lesions at Day 57 in the previous study, PEP005-028. Criteria for evaluation included number of SK lesions in the selected treatment area, recurrence (defined as any identified AK lesion in the selected treatment area for patients who achieved complete clearance at Day 57 of the previous Phase III study), and concomitant therapies (medications and procedures) for treatment of SK lesions in the selected treatment area. For the CC57 population, AK recurrence was summarized using Kaplan-Meier methods. All event times were imputed to their target study day prior to performing the calculations. The recurrence rate was estimated by the Kaplan-Meier “failure” estimate at the target study day expressed as a percentage. The estimates, along with 95% confidence intervals, were calculated at Days 91, 183, 274, and 365. Time to recurrence was also summarized. The recurrence rate at Day 365 was summarized for subgroups of interest. The number of AK lesions in the treatment area was summarized at each visit. Results are included below.
Table 45. Recurrence rate: Overall and by treatment location (CC57 population)
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Table 46. Summary of lesion-based recurrence (CC57 population)
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At 12 months of follow-up, 50% of patients treated with PEP005 Gel, 0.05% in study PEP005-028 (N=38) had at least one new or recurrent SK lesion within the selected treatment area. The estimated median time to recurrence was > 183 days. Based on the number of lesions observed within the treatment area during 12 months of follow-up relative to the number of lesions at baseline (determined prior to treatment with PEP005 Gel in the Phase III studies), the mean lesion-based recurrence rate was 14.9%. At 12 months of follow-up, 80% of patients treated with vehicle gel in the previous study (N=5) had a new or recurrent SK lesion, with a median time to recurrence of 183 days, and the mean lesion-based recurrence rate at 12 months was 19.2%.
AGN204332-004
This study was a multicentre, double-blind, parallel, randomised, vehicle-controlled study of the safety of a single application of up to 0.2 ml of 0.01% PEP005 gel to actinic keratoses on the shoulders, chest, back and/or arms followed by a post-treatment follow-up period lasting at least 2 weeks. It was conducted in the USA between August 2004 and September 2004. The objective of the study was to determine the safety of 0.01% PEP005 gel after a single application in patients with SKs on the shoulders, chest, back and/or arms. This study was a two-arm, multicentre, double-blind, parallel, randomised, vehicle-controlled Phase I trial, conducted in the USA, evaluating the safety of PEP005 0.01% gel in patients with SK. Patients received a single application of 0.01% PEP005 gel or PEP005 vehicle gel to five SK lesions. A total of 16 patients were entered and treated, however 11 received treatment with active gel and 5 received treatment with vehicle. Subjects were male or female patients, at least 18 years of age, with at least 5 individual SK lesions on the shoulders, chest, back and/or arms. The global response to treatment was to be evaluated by the investigator at each post-baseline visit to determine response to treatment for each of the 5 selected lesions. The global response to treatment score was to be based on the investigator’s visual assessment of each lesion compared to the lesion at the baseline visit (using the photographs taken at baseline as a reference) using an 8-point scale.
Response was analysed in the intent-to-treat population (all randomised patients). Efficacy was analysed at all visits and also using the last available data (i.e. Day 14 or Day 21). Results are included below.
Table 47. Extent of clearance by lesion in patients treated with 0.01% PEP005
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Table 48. Summary of skin adverse events irrespective of relationship, by patient
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A total of 80 lesions were treated (55 with 0.01% PEP005; 25 with PEP005 vehicle). Complete clearance in all five lesions at last available follow-up was reported for one patient treated with 0.01% PEP005. Another 0.01% PEP005 patient had complete clearance in 4/5 treated lesions. Extent of lesion clearance according to individual lesions showed that at Day 14, 8/55 lesions (15%) treated with active gel had complete clearance and by the last available follow-up, this had increased to 16/55 lesions (29%) treated with active gel. In addition, 6/55 lesions were classified as almost cleared (i.e. >90% clearance) at last available follow-up. The combined rate of almost and complete clearance at last follow-up in lesions treated with 0.01% active gel is 40% (26/55). In the vehicle group, of the 25 treated lesions, 2 had complete clearance at last follow-up and 1 was classified almost cleared, giving a combined rate of almost and complete clearance of 15% (no data for one patient with 5 lesions). Of the 12 lesions with an inflammatory response at Day 7, seven (58%) had complete clearance at the last available follow-up.
PEP005-013
This study was a Phase I, pharmacokinetic study to evaluate the extent of systemic absorption of PEP005, when applied as 0.05% PEP005 Topical Gel to a 100 cm2 (5 cm x 20 cm) contiguous actinic keratosis treatment area on the extensor (dorsal aspect) forearm. The study was conducted in Australia between October 2007 and April 2008. The primary objective of the study was to evaluate the extent of systemic absorption of PEP005, when applied as 0.05% PEP005 Topical Gel on two consecutive days (Day 1 and Day 2) to a 100 cm2 (5 cm x 20 cm) contiguous SK treatment area on the extensor (dorsal aspect) forearm. The secondary objective of the study was to evaluate the safety and tolerability of two consecutive days’ application of 0.05% PEP005 Topical Gel, when applied to a 100 cm2 (5 cm x 20 cm) contiguous SK treatment area on the extensor (dorsal aspect) forearm. Eight patients were enrolled. Six of the eight patients completed the study and were included in the safety analysis. Subjects were male patients who were at least 18 years of age with a contiguous 100 cm2 treatment area containing at least five SK lesions on either the right or left extensor (dorsal aspect) forearm. The pharmacokinetic (PK) blood samples (Days 1, 2, and 3) were to be quantified for PEP005 and the two major metabolites, PEP015 and PEP025. Following administration of PEP005 Topical Gel, Cmax, Tmax, and AUC(0–24) were to be evaluated for PEP005, PEP015, and PEP025 to determine systemic exposure to PEP005 Topical Gel in patients receiving two consecutive days of treatment. Data were summarized and listed only. Results from this study are included below.
Table 49. Summary of Adverse events. APT population
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The PK data suggest that treatment of a 100 cm2 area of skin with 0.05% of PEP005, once daily for one or two consecutive days does not demonstrate systemic absorption of PEP005 or its metabolites PEP015 or PEP025. No efficacy results were provided.
PEP005-022
This study was a multicentre, open-label, dose-area escalation, cohort study to evaluate the safety and tolerability of 0.05% PEP005 Topical Gel applied for two consecutive days to treatment area(s) of up to a total of 100 cm2 in patients with actinic keratoses on the extensor (dorsal aspect) forearm(s). The study was conducted in the USA and Australia between April 2008 and September 2008. The objective of the study was to evaluate the safety and tolerability of two, once-daily, consecutive applications of PEP005 Gel, 0.05%, when applied to 25, 50, 75, or 100 cm2 actinic keratosis treatment area(s) on the dorsal forearm(s). Patients were assigned to escalating treatment Cohorts starting with Cohort 1 and escalating through to Cohort 8. Patients in each Cohort were evaluated on the basis of safety and tolerability to study treatment. A total of 74 patients were enrolled in the study, 65 of whom were assigned to treatment. Eight patients were assigned to Cohorts 1–5, 7, and 8, and 9 patients to Cohort 6. There were 64 patients who received at least one dose of study medication and were included in the safety analysis. Of these, 63 patients completed the treatment phase (screening to Day 57). Subjects were male patients who were at least 18 years of age with a contiguous 100 cm2 treatment area on both the right and left dorsal forearms, each containing a minimum of five SK lesions No statistical hypothesis testing was planned. For LSRs, the treatment effect was explored by inspection of observed means across treatment Cohorts, least squares (LS) mean difference, and two-sided 95% confidence intervals (CI) of the LS mean difference with control groups. All LSR, pigmentation and scarring data were also summarized descriptively and listed. Results from this study are included below.
Table 50. Summary of Overall Adverse Events (Safety population)
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PEP005 Gel, 0.05%, was safe and well tolerated when applied once daily for two consecutive days to a dorsal forearm treatment area of up to 100 cm2 in patients with SK. Five of 64 (7.8%) patients did not receive the full treatment course of two days due to LSRs and/or AEs at the treatment site; of these five patients, one patient each had reactions in: a single 25 cm2 treatment area, two 25 cm2 areas, one 25 cm2 and one 50 cm2 area, two 50 cm2 areas, and a single 75 cm2 area. All eight patients with a single contiguous treatment area of 100 cm2 were able to tolerate two consecutive daily applications. For Cohorts with a single contiguous treatment area, an apparent dose response was observed for the mean composite LSR score, which peaked during Days 3 and 8. Increasing the drug load by including a second treatment area on the opposite arm did not influence the intensity of LSRs in the base treatment area. No efficacy results were provided.
PEP005-001
This study was described above, as it included both head/ scalp and trunk/ extremities subjects.
[bookmark: _Toc241374315][bookmark: _Toc314158748][bookmark: _Toc367127760]Evaluator’s overall conclusions on clinical efficacy
Information on clinical efficacy was provided for the 2 specific indications, the treatment of solar (actinic) keratoses (SK) on the face and scalp (0.015% Picato Gel), and for the treatment of SK on the body (non-head regions) (0.05% Picato Gel).
PEP005-015, PEP005-016 and PEP005-025 were randomised, double-blind, vehicle-controlled, parallel-group studies, and were the pivotal studies for the face and scalp indication. PEP005-015 was a dose-ranging study that included the proposed dosage regimen treatment on head locations.
PEP005-015 was a multi-centre, randomized, double-blind, vehicle-controlled, dose ranging study. The primary objective of the study was to evaluate the safety, tolerability and efficacy of PEP005 Gel (0.005%, 0.01% and 0.015%) compared to vehicle gel, administered once daily as either a two or three consecutive day treatment regimen, to a 25 cm2 contiguous SK treatment area on the face or scalp. A total of 265 patients were randomized and 260 patients completed the study. Observed complete clearance rates were concentration and treatment regimen-dependent with the highest observed complete clearance rates in the 0.015% two-day and three-day groups. The observed complete clearance rates for PEP005 Gel at Day 57 for the ITT population ranged from 15% in the 0.005% two-day group to 50% in the 0.015% three-day group. Partial clearance rates were concentration and treatment regimen-dependent with the highest observed complete clearance rates in the 0.015% two-day and three-day groups. The observed partial clearance rates for PEP005 Gel at Day 57 for the ITT population ranged from 33.3% in the 0.005% two-day group to 71.9% in the 0.015% three-day group.
PEP005-016 was a multi-centre, randomized, double-blind, vehicle-controlled, dose ranging study[footnoteRef:3]. The objective of the study was to evaluate the efficacy and safety of PEP005 Gel, 0.015%, compared to vehicle gel when administered once daily for three consecutive days to a contiguous 25 cm2 area of skin on the head (face or scalp). A total of 269 patients were randomized (135 to PEP005 Gel 0.015% and 134 to vehicle gel); 259 patients completed the study. The PEP005 Gel group demonstrated a statistically significant, higher complete clearance rate versus vehicle gel (37% compared to 2%, p<0.001, CMH test stratified by analysis site) based on the ITT population. For the secondary endpoint the PEP005 Gel group demonstrated a statistically significant, higher partial clearance rate versus vehicle gel (60% compared to 7%, p<0.001, CMH test stratified by analysis site) based on the ITT population. The results of the PP population were consistent with the results of the ITT population. [3:  Erratum: Phase III study.] 

PEP005-025 was a multi-centre, randomized, double-blind, vehicle-controlled, dose ranging study[footnoteRef:4]. The objective of the study was to evaluate the efficacy and safety of PEP005 Gel, 0.015%, compared to vehicle gel when administered once daily for three consecutive days to a contiguous 25 cm2 area of skin on the head (face or scalp). A total of 278 patients were randomized (142 to PEP005 Gel 0.015% and 136 to vehicle gel); 277 patients completed the study. The PEP005 Gel group demonstrated a statistically significant, higher complete clearance rate versus vehicle gel (47% compared to 5%, p < 0.001, CMH test stratified by analysis site) based on the ITT population. The results for the PP population were consistent with the results for the ITT population. For the secondary efficacy endpoint, the PEP005 Gel group demonstrated a statistically significant, higher partial clearance rate versus vehicle gel (68% compared to 8%, p < 0.001, CMH test stratified by analysis site) based on the ITT population. [4:  Erratum: Phase III study.] 

PEP005-014 and PEP005-028 were well-controlled Phase III studies that evaluated the proposed dosage regimen application of Picato Gel for treatment of non-head locations, and were the pivotal studies for the trunk and extremities indication. Dose-ranging information for this indication was provided by PEP005-006, which involved subjects for both indications.
PEP005-014 was a multi-centre, randomized, parallel group, double-blind, vehicle-controlled, study. The objective of the study was to evaluate the efficacy and safety of PEP005 Gel, 0.05% compared to vehicle gel, when administered once daily for two consecutive days (Day 1 and Day 2) to a 25 cm2 contiguous SK treatment area on non-head locations. A total of 255 patients were enrolled (126 to PEP005 Gel, 0.05% and 129 to vehicle gel).The observed complete clearance rate at Day 57 (ITT LOCF) overall was statistically significantly higher in the PEP005 Gel, 0.05% group (28%) than the vehicle group (5%) (p < 0.0001). Sensitivity analyses, including a multiple imputation method for handling missing data and analyses based on evaluable and PP populations, all demonstrated a statistically significantly higher complete clearance rate in the PEP005 Gel, 0.05% group than in the vehicle group (p < .0001 for all comparisons). The observed partial clearance rate at Day 57 overall in the PEP005 Gel, 0.05% group was 44% (56/126) versus 7% (9/129) in the vehicle group (p < 0.0001).
PEP005-028 was a multi-centre, randomized, parallel group, double-blind, vehicle-controlled, study. The objective of the study was to evaluate the efficacy and safety of PEP005 Gel, 0.05% compared to vehicle gel when administered once daily for two consecutive days (Days 1 and 2) to a 25 cm2 contiguous SK treatment area on non-head locations. A total of 203 patients were enrolled (100 PEP005 Gel, 0.05%; 103 vehicle gel). The complete clearance rate at Day 57 (ITT LOCF) overall was statistically significantly higher in the PEP005 Gel, 0.05% group (42%) than the vehicle group (5%) (p < 0.001). The results of the analysis of the secondary efficacy endpoint, partial clearance (≥75% reduction) in SK lesions at Day 57, supported the results of the analysis of complete clearance. The partial clearance rate at Day 57 overall was statistically significantly higher in the PEP005 Gel, 0.05% group (55%) than the vehicle group (7%) (p < 0.001).
PEP005-006 was a multi-centre, randomised, double-blind, double dummy, vehicle-controlled sequential cohort study. The primary objectives of the study were to evaluate the safety and tolerability of 0.025% and 0.05% PEP005 Topical Gel compared to vehicle gel, administered according to 2 treatment schedules, Day 2 and Day 3 (0.05%) or Day 1, Day 2, and Day 3 (0.025% and 0.05%) to a 25-cm2 contiguous SK treatment area, and to evaluate the efficacy of 0.025% and 0.05% PEP005 Topical Gel compared to vehicle gel when administered according to 2 treatment schedules, Day 2 and Day 3 (0.05%) or Day 1, Day 2, and Day 3 (0.025% and 0.05%) to a 25-cm2 contiguous SK treatment area. One hundred sixty-one patients were treated on non-head locations: 43 patients received vehicle gel, 37 patients received 0.025% PEP005 Gel for three days, 42 patients received 0.05% PEP005 Gel for two days, and 39 patients received 0.05% PEP005 Gel for three days. For patients who received treatment on non-head locations, partial clearance rates by treatment group were 21%, 51%, 67%, and 74%, respectively (p ≤ 0.0001 for PEP005 Gel groups compared to vehicle gel). Complete clearance rates were 14%, 35%, 45%, and 46%, respectively (p < 0.006 for PEP005 Gel groups compared to vehicle gel).
Three clinical studies provided information on long-term efficacy. PEP005-030 was a long-term follow-up study in patients who achieved complete clearance at Day 57 in studies PEP005-016 and PEP005-025 for the head and scalp indication. Two trials (PEP005-031 and PEP005-032) were long-term follow-up studies in patients who achieved complete clearance at Day 57 in previous trials for the trunk and extremities indication. No study medication was administered during these studies.
PEP005-030 was a 12-month, long-term follow-up study of patients with SK on the head (face or scalp) who completed Day 57 in studies PEP005-016 or PEP005-025. The objectives of the study were to summarize treatment area recurrence of SK lesions, in the selected treatment area, during a 12-month follow-up period for patients who achieved complete clearance of SKs at Day 57 in studies PEP005-016 and PEP005-025, and to summarize long-term safety data, in the selected treatment area over a 12-month follow-up period for patients who completed Day 57 in studies PEP005-016 and PEP005-025. A total of 117 patients who had demonstrated complete clearance of SK lesions in either study PEP005-016 or PEP005-025 were enrolled in this long-term follow-up study. Of these 117 patients, 108 had received 0.015% PEP005 Gel and 9 had received vehicle in the previous study. At 12 months of follow-up, 53.9% of patients who had been treated with PEP005 Gel in the previous Phase III studies (N=108), had at least one new or recurrent SK lesion within the selected treatment area. The estimated median time to lesion recurrence was 365 days. Based on the number of lesions observed within the treatment area during 12 months of follow-up relative to the number of lesions at baseline (determined prior to treatment with PEP005 Gel in the Phase III studies), the mean lesion-based recurrence rate was 12.8%. At 12 months of follow-up, 72.2% of vehicle-treated patients (N=9) had a new or recurrent SK lesion, with a median time to recurrence of 183 days. For this group of patients, the mean lesion-based recurrence rate at 12 months was 16.3%.
PEP005-031 was a 12-month, long-term follow-up study of patients with actinic keratosis on non-head areas (trunk and extremities) who have completed Day 57 in study PEP005-020. The objectives of the study were to summarize treatment area recurrence of actinic keratosis lesions, in the selected treatment area, during a 12-month follow-up period for patients with complete clearance who completed Day 57 in study PEP005-020, and to summarize long-term safety data, in selected treatment area over a 12-month follow-up period for patients who completed Day 57 in study PEP005-020. A total of 38 patients who had demonstrated complete clearance of SK lesions in study PEP005-020 were enrolled in the study. At 12 months of follow-up, 62.5% of patients in the CC57 population treated with PEP005 Gel, 0.05% in study PEP005-020 (N=38) had at least one new or recurrent AK lesion within the selected treatment area. The estimated median time to lesion recurrence was 274 days. Based on the number of lesions observed within the treatment area during 12 months of follow-up relative to the number of lesions at baseline (determined prior to treatment with PEP005 Gel in the Phase III study), the mean lesion-based recurrence rate was 11.3%.
PEP005-032 was a 12 month, long-term follow-up study of patients with actinic keratosis on non-head locations (trunk and extremities) who completed Day 57 in study PEP005-028. The objectives of the study were to summarize treatment area recurrences of actinic keratosis lesions, in the selected treatment area during a 12-month follow-up period for patients with complete clearance, who completed Day 57 in study PEP005-028, and to summarize long-term safety data, in selected treatment area over a 12-month follow-up period for patients with complete clearance, who completed Day 57 in study PEP005-028. A total of 43 patients were enrolled (38 received PEP005 Gel 0.05% and 5 received vehicle gel in the previous study [PEP005-028]). At 12 months of follow-up, 50% of patients treated with PEP005 Gel, 0.05% in study PEP005-028 (N=38) had at least one new or recurrent SK lesion within the selected treatment area. The estimated median time to recurrence was > 183 days. Based on the number of lesions observed within the treatment area during 12 months of follow-up relative to the number of lesions at baseline (determined prior to treatment with PEP005 Gel in the Phase III studies), the mean lesion-based recurrence rate was 14.9%. At 12 months of follow-up, 80% of patients treated with vehicle gel in the previous study (N=5) had a new or recurrent SK lesion, with a median time to recurrence of 183 days, and the mean lesion-based recurrence rate at 12 months was 19.2%.
In addition to the studies mentioned above, a further 9 clinical studies provided supporting information on efficacy. These studies were PEP005-007, PEP005-020, PEP005-004, PEP005-017, PEP005-018, PEP005-013, PEP005-022, AGN204332-004 and PEP005-001.
PEP005-007 was an open-label, multi-centre, dose-escalation, cohort study. The primary objective was to determine the optimal tolerated regimen of PEP005 Topical Gel when administered to patients once daily as a two or three consecutive day application schedule to a 25 cm2 contiguous SK treatment area on the face or face and scalp. The study was not statistically powered to evaluate efficacy, and the resulting groups had a small number of patients.
PEP005-020 was a multi-centre, open-label study to evaluate the safety and efficacy of PEP005 (ingenol mebutate) Gel, 0.05% in patients with actinic keratoses on non-head locations (trunk and extremities). The objectives of the study were to evaluate the safety of PEP005 Gel, 0.05% when administered once daily for two consecutive days (Days 1 and 2) to a 25 cm2 contiguous actinic keratosis treatment area on non-head locations, and to evaluate the efficacy of PEP005 Gel, 0.05% when administered once daily for two consecutive days (Days 1 and 2) to a 25 cm2 contiguous SK treatment area on non-head locations. No hypotheses were tested and no inferential analyses were performed in this study. Overall, 40/102 (39.2%) patients had a complete clearance of SK lesions at Day 57. The overall partial clearance rate was 54.9%.
PEP005-004 was an open-label, dose-escalation, cohort study to determine the maximum tolerated dose and safety of PEP005 Topical Gel when applied on Day 1 and Day 2 to actinic keratoses on the shoulders, chest, back, or arms followed by a post-treatment follow-up period lasting at least four weeks. The primary objective of this study was to determine the maximum tolerated dose (MTD) for PEP005 Topical Gel, administered once daily for two consecutive days, by applying 90 µL of PEP005 Topical Gel over a 3 cm x 3 cm field surrounding a target actinic keratosis lesion comprising both diseased and perilesional skin. No hypothesis/inferential testing was conducted for this study. At the Day 29 (End of Study) assessment, complete clearance was reported in two (66.7%) patients in the 0.01% PEP005 Topical Gel cohort, one (33.3%) patient in the 0.025% PEP005 Topical Gel cohort, six (60.0%) patients in the 0.05% PEP005 Topical Gel cohort, and three (50.0%) patients in the 0.075% PEP005 Topical Gel cohort.
PEP005-017 was a randomized, double-blind, vehicle-controlled study to evaluate the pharmacokinetics of PEP005 (ingenol mebutate) Gel, 0.05%, when applied in a maximal use setting to the dorsal aspect of the forearm in patients with actinic keratosis. The primary objective was to evaluate the potential for systemic exposure of ingenol mebutate when applied in a maximal use setting to the dorsal aspect of the forearm in patients with actinic keratosis. The secondary objectives were to evaluate the safety and efficacy of PEP005 Gel, 0.05%, when applied in a maximal use setting to the dorsal aspect of the forearm in patients with actinic keratosis. Of the patients who received treatment with PEP005 Gel, 0.05%, 77% (10/13) had complete clearance of all SK lesions, and all patients had partial clearance.
PEP005-018 was a multicentre, open-label study to examine the safety and tolerability of 0.05% PEP005 Topical Gel in patients with actinic keratoses on the dorsum of the hand. The objectives of the study were to examine the safety and toleration of PEP005 Gel, 0.05%, administered on two consecutive days, to a 25 cm2 contiguous SK treatment area on the dorsum of a single hand, and to examine the efficacy of PEP005 Gel, 0.05%, administered on two consecutive days, to a 25 cm2 contiguous SK treatment area on the dorsum of a single hand. At Day 57, the complete clearance rate was 27.3% (3/11 patients), and the partial clearance rate was 45.5% (5/11 patients).
PEP005-013 was a Phase I, pharmacokinetic study to evaluate the extent of systemic absorption of PEP005, when applied as 0.05% PEP005 Topical Gel to a 100 cm2 (5 cm x 20 cm) contiguous actinic keratosis treatment area on the extensor (dorsal aspect) forearm. No efficacy results were provided.
PEP005-022 was a multicentre, open-label, dose-area escalation, cohort study to evaluate the safety and tolerability of 0.05% PEP005 Topical Gel applied for two consecutive days to treatment area(s) of up to a total of 100 cm2 in patients with actinic keratoses on the extensor (dorsal aspect) forearm(s). The objective of the study was to evaluate the safety and tolerability of two, once-daily, consecutive applications of PEP005 Gel, 0.05%, when applied to 25, 50, 75, or 100 cm2 actinic keratosis treatment area(s) on the dorsal forearm(s). No efficacy results were provided.
AGN204332-004 was a multicentre, double-blind, parallel, randomised, vehicle-controlled study of the safety of a single application of up to 0.2 ml of 0.01% PEP005 gel to actinic keratoses on the shoulders, chest, back and/or arms followed by a post-treatment follow-up period lasting at least 2 weeks. A total of 80 lesions were treated (55 with 0.01% PEP005; 25 with PEP005 vehicle). Complete clearance in all five lesions at last available follow-up was reported for one patient treated with 0.01% PEP005. Another 0.01% PEP005 patient had complete clearance in 4/5 treated lesions. Extent of lesion clearance according to individual lesions showed that at Day 14, 8/55 lesions (15%) treated with active gel had complete clearance and by the last available follow-up, this had increased to 16/55 lesions (29%) treated with active gel.
PEP005-001 was a multi-centre, randomized, double-blind, parallel-group, vehicle-controlled study conducted in Australia between March and October 2005. The primary objective of the study was to determine the safety of PEP005 Topical Gel at 0.0025%, 0.01%, and 0.05% administered as two applications to patients with SK on the arms, shoulders, chest, face, and/or scalp under the following two treatment schedules: Day 1 and Day 2 or Day 1 and Day 8. The study was not statistically powered to conduct formal hypothesis/inferential testing.
[bookmark: _Toc367127761]Clinical safety
[bookmark: _Toc367127762]Introduction
Information on safety was available from all clinical studies detailed above. In addition, a further 7 studies provided additional safety information. Of these studies, three assessed safety in healthy volunteers (PEP005-005, PEP005-023, and PEP005-024), and four provided safety data in patients receiving treatment for non-malignant skin cancer (NMSC) (PEP005-002, PEP005-003, PEP005-008 and PEP005-009). These studies are described below.
[bookmark: _Toc367127763]PEP005-005
This study was a randomized, controlled study to evaluate the sensitizing potential of PEP005 Topical Gel (0.01% concentration) in healthy volunteers using a repeat insult patch test design. The primary objective of this study was to determine the sensitization potential of PEP005 Topical Gel (0.01% concentration) on normal skin. The secondary objective was to evaluate skin irritation. Additionally, safety was assessed by evaluation of adverse events reported during the study. A total of 238 subjects were enrolled. Two hundred twenty were evaluable for sensitization analysis and 226 were evaluable for irritation analysis. Subjects were healthy male and female subjects 18 to 65 years of age with Fitzpatrick skin types of I, II, III, and IV. PEP005 Topical Gel (0.01% concentration) was applied topically in the amount sufficient to cover a 4 cm2 area of skin (10 μL) 3 times weekly for 3 weeks (9 applications total) during the induction phase, and 1 time during the challenge phase. The determination of dermal sensitization potential was based on specific scoring criteria derived from observations in the challenge phase of the study, and confirmed in the rechallenge phase, if necessary. The mean and total irritation scores during induction were tested pairwise for product differences using Fisher’s protected least significant differences in the context of the 2-way analysis of variance (ANOVA), including main effects of subject and product, without interaction. Pairwise differences were tested only if the null hypothesis of a common mean score for all products was rejected at the 5% level. Results from this study are included below. There was no evidence of a sensitization potential or significant irritation following repeated applications of PEP005 Topical Gel (0.01% concentration).
Table 51. Summary of Challenging responses to PEP topical gel (0.01%)
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Table 52. Mean cumulative irritation scores
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Table 53. Summary of Treatment-Emergent Adverse Events.
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[bookmark: _Toc367127764]PEP005-023
This study was a 4-day, randomized, controlled, open application study to evaluate the photo-irritation potential of PEP005 (ingenol mebutate) Gel, 0.01% in healthy volunteers, using a phototoxicity test design. The primary objective of this study was to determine the photo-irritation potential of PEP005 Gel, 0.01% and its vehicle when topical application to skin was followed by light exposure. In addition, the safety of PEP005 Gel, 0.01% was assessed by evaluation of any adverse events (AEs) reported during the study. This was a single-centre, randomized, within-subject comparison study of PEP005 Gel, 0.01% and vehicle. Each subject received applications of the study medications at 4 separate treatment areas, of which 2 were irradiated and 2 remained non-irradiated. A fifth untreated area was also irradiated. A total of 34 subjects were enrolled; 33 subjects completed the study and were evaluable. Subjects were healthy males or females between the ages of 18 and 65 with Fitzpatrick Skin Type I, II or III who were free of any visible skin disease at the treatment area. Assessment of the treatment areas was performed once daily, on Days 2 through 4. Assessment of the untreated, irradiated control area was performed once daily, on Days 3 and 4. Selected pairwise comparisons were performed on the mean of the ordinal response scores assigned on Day 3 and Day 4 in the context of the analyses of variance (ANOVA). Pairs compared were: Study medications irradiated versus non-irradiated and study medications irradiated versus untreated irradiated control. Results from this study are included below. There were no statistically significant differences between these irradiated treatment areas with respect to signs of photo-irritation. There was no significant irritation observed at the non-irradiated areas treated with the study medication or vehicle, and there was no statistically significant difference in signs of the photo-irritation between non-irradiated treatment areas. Irradiated treatment areas showed significantly more photo-irritation than non-irradiated treatment areas. There were no adverse events during the study.
Table 54. Summary of Photo-irritation
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[bookmark: _Toc367127765]PEP005-024
This study was a randomized, controlled study to evaluate the photo-allergic potential of PEP005 (ingenol mebutate) Gel, 0.01% in healthy volunteers using an open application photo-allergic test design. The primary objective of this study was to determine the photo-allergic (sensitizing) potential of PEP005 Gel, 0.01% on normal skin. In addition, the safety of PEP005 Gel, 0.01% was assessed by evaluation of any adverse events (AEs) reported during the study. The trial design was a single-centre, randomized within-subject comparison study. A total of 60 subjects were enrolled; 55 subjects completed the study and were evaluable. Subjects were healthy males or females between the ages of 18 and 65 with Fitzpatrick Skin Type I, II or III who were free of any visible skin disease at the treatment area. PEP005 Gel, 0.01% was applied topically twice weekly for 3 weeks in an amount sufficient to cover a 4 cm2 (10 μL) area of skin during the induction phase, and 1 time at challenge phase. The incidence of photosensitization reactions were summarized by frequency counts for each treatment. For tolerability, the mean numerical equivalent score by subject and treatment, including all scores assigned during induction, was analysed in the analysis of variance with factors subject and treatment. All pairwise treatment comparisons were performed. Results from this study are included below. Neither PEP005 Gel 0.01% nor the vehicle showed any potential for photosensitization. Mean scores showed moderate erythema at the treatment areas irradiated after the application of PEP005 Gel, 0.01% and the vehicle. Non-irradiated treatment areas showed mild irritation for PEP005 Gel, 0.01% and no irritation to vehicle.
Table 55. Summary of Local Tolerability
[image: ]
Table 56. Number (%) of subjects with most frequent adverse events (≥2%)
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[bookmark: _Toc367127766]PEP005-002
This study was a multi-centre, randomized, double-blind, parallel-group, vehicle-controlled study to determine the safety of PEP005 Topical Gel, 0.0025%, 0.01%, and 0.05%, with two treatment schedules, Day 1 and Day 2 or Day 1 and Day 8 applications to nodular basal cell carcinoma. The primary objective of this study was to determine the safety of PEP005 Topical Gel at 0.0025%, 0.01%, and 0.05% administered as two applications to patients with nodular basal cell carcinoma (nBCC) under the following two treatment schedules: Day 1 and Day 2 or Day 1 and Day 8. A total of 58 patients were enrolled and all 58 patients were included in the Intent-to-Treat and Safety analyses, with 29 patients randomized to each treatment Arm. Subjects were male or female patients who were at least 18 years of age who had at least one nBCC lesion on the arm, shoulder, chest, face, neck, abdomen, back, leg, or scalp. Safety was evaluated by monitoring the incidence of AEs (including the incidence and severity of local skin reactions following study medication treatment); changes in haematology, serum chemistry, and urinalysis test results; vital signs measurements; and physical examination results during the study. The analysis in this study was primarily descriptive in nature. The study was not statistically powered to conduct formal hypothesis/inferential testing. Results from this study are included below. Results obtained in this study demonstrate that the application of PEP005 Topical Gel at concentrations of 0.0025%, 0.01%, and 0.05% is safe and well tolerated. Due to the small numbers of patients per treatment group, no statistically significant differences were observed among treatment groups. A higher frequency of moderate or severe local skin reactions were reported for the 0.01% and 0.05% PEP005 Topical Gel groups of Arm A and Arm B.
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Table 57. Overall Treatment Emergent Adverse Event information for Treatment arm A and B-mITT population
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Table 58. Treatment Emergent adverse events in ≥2 patients by Preferred Term in Decreasing Frequency-mITT population
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[bookmark: _Toc367127767]PEP005-003
This study was a multi-centre, randomized, double-blind, parallel-group, vehicle-controlled study to determine the safety of PEP005 0.0025%, 0.01%, and 0.05% gel with two treatment schedules, Day 1 and Day 2 or Day 1 and Day 8 applications to superficial basal cell carcinoma. The primary objective of this study was to determine the safety of 0.0025%, 0.01%, and 0.05% PEP005 Topical Gel, administered as two applications to patients with superficial basal cell carcinoma (sBCC) under the following two treatment schedules: Day 1 and Day 2 or Day 1 and Day 8. A total of 92 patients were screened, 60 were analysed for efficacy, and 60 were analysed for safety. Subjects were male or female patients, who were at least 18 years of age, who had at least one sBCC lesion on the arm, shoulder, chest, face, neck, abdomen, back, leg or scalp. Safety was evaluated by monitoring the incidence of AEs (including the incidence and severity of local skin reactions to study medication); and changes in haematology, serum chemistry and urinalysis test results; vital signs measurements; and physical examination during the study. The analysis in this study was primarily descriptive in nature. The study was not statistically powered to conduct formal hypothesis/inferential testing. Results from this study are included below. Overall, the incidence of AEs was low. No patients enrolled in this study had any serious adverse events (SAEs). Of the 60 patients enrolled in this study, four patients had a wound infection and three patients experienced a fall. Each of the following AEs were experienced by two patients: application site pain, erythema, back pain, increased blood glucose, headache, postoperative infection and viral infection. Most treatment-emergent AEs were classified as mild or moderate in intensity.
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Table 59. Overall Treatment Emergent Adverse Event information for Treatment arm A and B-mITT population
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Table 60. Treatment Emergent adverse events in ≥2 patients by Preferred Term in Decreasing Frequency-mITT population
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[bookmark: _Toc367127768]PEP005-008
This study was a multi-centre, open-label study to determine the safety and efficacy of PEP005 0.05% Topical Gel in patients with cutaneous Squamous Cell Carcinoma in situ (SCCIS, Bowen’s Disease).A secondary objective of the study was to evaluate the safety and tolerability of PEP005 0.05% Topical Gel applied once daily for two days. A total of 34 subjects were screened and 25 were enrolled in the study. All 25 subjects received at least one dose of PEP005 0.05% Topical Gel and also had at least one post-baseline assessment of lesion clearance (Intent-To-Treat [ITT] population). All 25 subjects were included in the analyses of efficacy and safety. Subjects were male subjects or post-menopausal female subjects (no menses for at least 12 consecutive months or without a uterus) of at least 18 years of age were to have a histological diagnosis of a primary, clinically diagnosed SCCIS lesion within 90 days of the screening visit. The longest diameter of the SCCIS lesion was to be between 5 mm and 20 mm. Safety was evaluated by (1) the incidence and severity of drug-related Local Skin Responses (LSRs), (2) the incidence of treatment-related AEs and (3) the incidence of changes in vital signs from baseline (Day 1) through to the End of Study Visit (Day 57 or 85). Safety parameters were assessed using summary statistics. Local Skin Responses were summarised using descriptive statistics and the incidence of AEs was summarised by frequency tables. Vital signs were presented for each study visit. Results from this study are included below. All 25 subjects experienced at least one expected LSR greater than baseline within the first week after receiving PEP005 0.05% Topical Gel. Of these, the most frequently reported responses were erythema (25 / 25; 100%), skin desquamation (20 / 25; 80%) and swelling (14 / 25; 56%). Scarring was not reported. Most LSRs were mild in severity and resolved by the end of the study. Of the 25 subjects who received treatment, 12 (48%) reported 17 AEs; all events were mild to moderate in severity and only one, diarrhoea, was considered to be possibly related to the study treatment. One serious adverse event (SAE) was reported in the study but this event (worsening of chronic heart failure) was a result of the subject’s medical condition before enrolment and was considered to be unrelated to the study medication. There were no reported deaths. There were no clinically relevant changes in vital signs throughout the study.
Table 61. Summary of expected local skin responses (Lsrs) that increased in severity from baseline.*[image: ]
Table 62.Highest rated severity of expected local skin responses (LSRs).
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Table 63. Summary of Adverse Events (AEs)
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[bookmark: _Toc367127769]PEP005-009
This study was an open-label, multicentre, dose-escalation, cohort study to determine the maximum tolerated dose and safety of PEP005 Topical Gel given as either a single application (on Day 1) or as two applications (on Day 1 and Day 8) to a superficial basal cell carcinoma (sBCC) on the trunk. The primary objective was to determine the maximum tolerated dose (MTD) of PEP005 (ingenol mebutate) Gel when administered either as a single application or as two applications to a selected superficial basal cell carcinoma (sBCC) lesion (dose-escalation phase). This was a multicenter, open-label study consisting of two phases, a dose-escalation phase to determine the MTD of PEP005 Gel for the treatment of sBCC, and an expansion phase to evaluate the efficacy of PEP005 Gel in the treatment of sBCC at the MTD. Three patients were enrolled and treated in each of the following PEP005 Gel dose-escalation cohorts for Arm 1 and Arm 2: 0.025%, 0.05%, 0.075%, 0.1%, 0.125%, 0.15%, 0.175%, 0.2%, 0.225% and 0.25%. A total of 30 patients were treated in each arm during the dose-escalation phase. PEP005 Gel, 0.25%, was the maximum concentration used in the dose-escalation phase; despite the fact that no dose-limiting toxicities (DLTs) were reported at this concentration, for the purposes of the analyses this concentration was defined as the MTD in the tables and listings of the study. Additional patients were then enrolled at this concentration in the expansion phase. Twenty-five patients in Arm 1 and 22 patients in Arm 2 were treated at the MTD (PEP005 Gel, 0.25%). These totals included three patients in each arm from the dose-escalation phase. The total number of patients treated in the study was 101 (52 in Arm 1 and 49 in Arm 2). Eligible patients were men and women of non-childbearing potential (i.e., postmenopausal or without a uterus) who were aged at least 18 years and had a clinically diagnosed and histologically confirmed 4 to 15 mm sBCC lesion located on the trunk that was suitable for excision. The initial biopsy for histological confirmation should have removed no more than 20% of the total tumour mass.
The following safety variables were assessed; extent of study medication exposure, based on the total number of doses administered and the total volume (a calculation of volume [mL] of gel applied based on lesion size); incidence of AEs and serious AEs (SAEs); grade and change from baseline for LSRs; grade and change from baseline for GSR; incidence of abnormal proliferation within the treatment area; incidence of abnormalities in laboratory tests (urinalysis, haematology, and chemistry);and incidence of change in vital signs and physical examination. The safety analysis was performed using the all patients treated (APT) population. Due to the large number of cohorts in each treatment arm, safety assessments for AEs, LSRs, and GSRs were summarized by grouping the cohorts into three categories based on the concentration of PEP005 Gel used: low (0.025% to 0.1%), medium (0.125% to 0.175%), and high (0.2% to 0.25%). Results from this study are included below.
Table 64. Summary of Adverse Events (All patients treated)
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Table 65. Adverse Events at the maximum tolerated dose (all patients treated)
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Overall, treatment-related AEs occurred in 27% (14/52) of patients in Arm 1 and 55% (27/49) of patients in Arm 2. The most common treatment-related AEs among 47 patients treated at the 0.25% concentration were application-site reactions (36% of patients in Arm 1 and 50% in Arm 2); these included pruritus, irritation and, less frequently, pain. Other possibly treatment-related AEs in the overall study population were limited to influenza and arthralgia in one patient each. All treatment-related AEs were mild or moderate except for the one case of severe lymphangitis, and all had resolved or improved by the end of the study.
[bookmark: _Toc241374318][bookmark: _Toc314158751][bookmark: _Toc367127770]Patient exposure
In total, 1774 patients/subjects received PEP005 Gel across the 25 completed studies in the clinical development programme. The safety overview provided focused on the 13 studies in which patients received PEP005 Gel across a selected area of skin (i.e., field) for treatment of SK lesions. Within this group of patients, 1165 received PEP005 Gel and 632 received vehicle gel. Data from the controlled Phase III studies by treatment location (i.e., face and scalp, or trunk and extremities) was also presented. Safety data from 9 additional studies, in which patients/subjects received PEP005 Gel, provided supportive information; these additional studies included 2 lesion-specific SK studies and 7 non-SK studies (consisting of 3 topical safety studies and 4 NMSC studies). In addition, long-term safety from 3 observational studies was presented. As of 31 March 2011, PEP005 (ingenol mebutate) Gel is not marketed in any country; postmarketing data was therefore not available.
Table 66. Summary of number of patients doses with PEP005 gel or vehicle gel for field treatment of AK lesions.
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[bookmark: _Toc241374319][bookmark: _Toc314158752][bookmark: _Toc367127771]Adverse events
Across all SK field treatment studies, 42.5% of PEP005 Gel-treated patients had an AE compared with 24.2% of vehicle-treated patients. The higher incidence of AEs in the PEP005 Gel-treated group was attributed to a higher rate of application site reactions occurring in patients treated with active rather than vehicle gel. The SOC of general disorders and administration site conditions had the highest incidence of AEs for patients treated with PEP005 Gel (22.7% vs. 2.8% for patients treated with vehicle). Within this SOC, application site pruritus, application site pain, and application site irritation were the most frequently reported AEs and were predominantly reported for patients treated with PEP005 Gel rather than patients treated with vehicle. For PEP005 Gel-treated patients, AEs were more likely considered by the investigator as related to treatment compared with those for vehicle-treated patients (also attributed to the higher rate of application site reactions in the PEP005 Gel-treated patients). For PEP005 Gel-treated patients, the most frequently reported AEs considered related to study medication included application site pruritus (10.7%), application site pain (7.8%), and application site irritation (7.0%). Differences were noted with respect to the incidence of treatment-related AEs between treatment locations. In the controlled Phase III studies, patients treated with PEP005 Gel on the face or scalp had a higher incidence of application site pain than patients treated on the trunk or extremities (13.9% vs. 1.8%, respectively). Similarly, patients treated on the face or scalp had eye-associated disorders, such as eyelid oedema (1.1%) and periorbital oedema (2.6%), whereas patients treated on the trunk or extremities had no reports of these events.
The majority of patients had an AE with maximum severity of mild or moderate intensity. Severe AEs were reported by 3.2% of PEP005 Gel-treated patients and 1.6% of vehicle-treated patients. Severe events occurred at a higher frequency for patients treated with PEP005 Gel compared to vehicle in the SOC of general disorders and administrative site conditions, with application site reactions (e.g., irritation, pain and pruritus) attributed for this difference between treatment groups. A summary of adverse events appears below.
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Table 67. Overview of Adverse Events
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Table 68. Summary of Treatment Emergent adverse events with an incidence of ≥1% in any group. 
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Table 68 continued. Summary of Treatment Emergent adverse events with an incidence of ≥1% in any group.
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Table 69. Summary of treatment Emergent Adverse Events considered related to study medication with an incidence ≥1% in any group.
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Table 70. Summary Of Severe Treatment Emergent Adverse Events reported by  ≥2 patients in either treatment arm (All fields application AK studies).
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Table 71. Summary of all severe treatment-emergent adverse events considered related to study medication (All fields application AK studies)
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Table 72. Summary of adverse events with an incidence ≥1% for the PEP005 gel-treated patients in the all AK population by PEP005 gel concentrations
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Table 73. Summary of treatment-emergent Adverse Events and Local Skin reactions in the Controlled Phase III studies with an incidence ≥1% in any group (continued)
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[bookmark: _Toc241374320][bookmark: _Toc314158753][bookmark: _Toc367127772]Serious adverse events and deaths
Among the patients who received field applications of PEP005 Gel or vehicle for treatment of AK lesions, SAEs were identified (by both the investigator and Applicant) for 4.2% of patients in the PEP005 Gel group and 3.6% of patients in the vehicle group. Of these SAEs, BCC (occurring in 1.5% of PEP005 Gel-treated patients and 1.1% of vehicle-treated patients) and SCC (0.9% of PEP005 Gel-treated patients and 0.8% of vehicle-treated patients) were the most frequently reported for both treatment groups (reflecting both investigator- and Applicant-identified events; all serious events of BCC and approximately half of the reported SCCs were reclassified as SAEs by the Applicant). Three patients (all treated with PEP005 Gel, 0.05%) had an SAE that was assessed as treatment-related; 1 patient had Bowen’s disease, graded as mild and 2 patients had SCC, 1 graded as mild and the other graded as moderate. For all 3 patients, the SAE resolved following excision. Across all studies, there was one death, which occurred in a patient who received PEP005 Gel, 0.005% in study PEP005-015. The patient, a [information redacted] white male, died of coronary artery atherosclerosis and hypertension approximately 4 months after receiving study treatment. The investigator judged the death as not related to study medication. A summary of SAEs appears below.
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Table 74. Summary of serious adverse events (including both investigator-determined and applicant determined events).
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Table 74 continued. Summary of serious adverse events (including both investigator-determined and applicant determined events)
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Table 75. Summary of Investigator-determined and Applicant determined SAEs for All Field Application AK studies.
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Table 76. Summary of patients with an SCC by location (All Field Application AK studies.)
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[bookmark: _Toc241374321][bookmark: _Toc314158754][bookmark: _Toc367127773]Laboratory findings
The vast majority of clinical laboratory parameters (haematology and serum chemistry) were within normal limits at the time points measured in the studies. The proportion of patients with normal laboratory values at baseline followed by shifts away from this normal range at later time points was generally similar between treatment groups, with no apparent trend. There were no meaningful shifts or trends in any of the clinical laboratory parameters.
[bookmark: _Toc241374322][bookmark: _Toc314158755][bookmark: _Toc367127774]Safety in special populations
Not applicable.
[bookmark: _Toc241374323][bookmark: _Toc314158756][bookmark: _Toc367127775]Immunological events
Not applicable.
[bookmark: _Toc241374324][bookmark: _Toc314158757][bookmark: _Toc367127776]Safety related to drug-drug interactions and other interactions
Not applicable.
[bookmark: _Toc241374325][bookmark: _Toc314158758][bookmark: _Toc367127777]Discontinuation due to adverse events
In the 13 studies that evaluated field treatment of PEP005 Gel for SK lesions, a total of 3 patients (1 treated with PEP005 Gel and 2 treated with vehicle) discontinued from the study due to one or more AEs. The patient treated with PEP005 Gel discontinued study PEP005- 016 due to severe application site (face) pain, severe eye pain, and severe periorbital oedema.
The vehicle-treated patients discontinued due to multiple trauma and loss of consciousness after falling off a ladder (1 patient) and severe myocardial infarction (MI; 1 patient). Across the 9 additional studies (lesion-specific and non-SK), 1 patient (who received PEP005 Gel, 0.05% in study PEP005-008) discontinued from the study due to diarrhoea, which was moderate in intensity.
In the 13 SK field treatment studies, a total of 37 patients (37 treated with PEP005 Gel and 0 treated with vehicle) discontinued study medication due to one or more AEs. Although patients discontinued study medication, most remained in the study for observation of SK lesion disposition and safety assessments through Day 57. Discontinuation of study medication was primarily attributed to application site reactions, notably application site irritation and application site pain, reported by 16 patients each. Across the 9 additional studies, 4 patients discontinued dosing due to application site pain, erythema and skin exfoliation, lymphangitis, and pregnancy.
[bookmark: _Toc241374326][bookmark: _Toc314158759][bookmark: _Toc367127778]Postmarketing experience
Postmarketing data was not available.
[bookmark: _Toc241374328][bookmark: _Toc314158761][bookmark: _Toc367127779]Evaluator’s overall conclusions on clinical safety
Information on safety was available from all clinical studies. A total of 1774 patients/subjects received PEP005 Gel across the 25 completed studies in the clinical development programme. The safety overview provided focused on the 13 studies in which patients received PEP005 Gel across a selected area of skin (i.e., field) for treatment of SK lesions. Within this group of patients, 1165 received PEP005 Gel and 632 received vehicle gel. Long-term safety from 3 observational studies was also presented. In addition, a further 7 studies provided additional safety information. Of these studies, three assessed safety in healthy volunteers (PEP005-005, PEP005-023, and PEP005-024), and four provided safety data in patients receiving treatment for non-malignant skin cancer (NMSC) (PEP005-002, PEP005-003, PEP005-008 and PEP005-009).
Of the supporting studies in healthy volunteers, PEP005-005 was a randomized, controlled study to evaluate the sensitizing potential of PEP005 Topical Gel (0.01% concentration) using a repeat insult patch test design. A total of 238 subjects were enrolled. There was no evidence of a sensitization potential or significant irritation following repeated applications of PEP005 Topical Gel (0.01% concentration). PEP005-023 was a 4-day, randomized, controlled, open application study to evaluate the photo-irritation potential of PEP005 (ingenol mebutate) Gel, 0.01%, using a phototoxicity test design. A total of 34 subjects were enrolled. There were no statistically significant differences between these irradiated treatment areas with respect to signs of photo-irritation. There was no significant irritation observed at the non-irradiated areas treated with the study medication or vehicle, and there was no statistically significant difference in signs of the photo-irritation between non-irradiated treatment areas. PEP005-024 was a randomized, controlled study to evaluate the photoallergic potential of PEP005 (ingenol mebutate) Gel, 0.01% in healthy volunteers using an open application photoallergic test design. A total of 60 subjects were enrolled. Neither PEP005 Gel 0.01% nor vehicle showed any potential for photosensitization.
Of the supporting studies in patients receiving treatment for non-malignant skin cancer (NMSC), PEP005-002 was a multi-centre, randomized, double-blind, parallel-group, vehicle-controlled study to determine the safety of PEP005 Topical Gel, 0.0025%, 0.01%, and 0.05%, with two treatment schedules, Day 1 and Day 2 or Day 1 and Day 8 applications to nodular basal cell carcinoma. A total of 58 patients were enrolled. The study was not statistically powered to conduct formal hypothesis/inferential testing. No statistically significant differences were observed among treatment groups. PEP005-003 was a multi-centre, randomized, double-blind, parallel-group, vehicle-controlled study to determine the safety of PEP005 0.0025%, 0.01%, and 0.05% gel with two treatment schedules, Day 1 and Day 2 or Day 1 and Day 8 applications to superficial basal cell carcinoma. The study was not statistically powered to conduct formal hypothesis/inferential testing. Overall, the incidence of AEs was low. No patients enrolled in this study had any serious adverse events (SAEs). Of the 60 patients enrolled in this study, four patients had a wound infection and three patients experienced a fall. PEP005-008 was a multi-centre, open-label study to determine the safety and efficacy of PEP005 0.05% Topical Gel in patients with cutaneous Squamous Cell Carcinoma in situ (SCCIS, Bowen’s Disease). A total of 34 subjects were screened and 25 were enrolled in the study. Safety parameters were assessed using summary statistics. All 25 subjects experienced at least one expected LSR greater than baseline within the first week after receiving PEP005 0.05% Topical Gel. Of these, the most frequently reported responses were erythema (25 / 25; 100%), skin desquamation (20 / 25; 80%) and swelling (14 / 25; 56%). PEP005-009 was an open-label, multicentre, dose-escalation, cohort study to determine the maximum tolerated dose and safety of PEP005 Topical Gel given as either a single application (on Day 1) or as two applications (on Day 1 and Day 8) to a superficial basal cell carcinoma (sBCC) on the trunk. The most common treatment-related AEs among 47 patients treated at the 0.25% concentration were application-site reactions (36% of patients in Arm 1 and 50% in Arm 2); these included pruritus, irritation and, less frequently, pain. Other possibly treatment-related AEs in the overall study population were limited to influenza and arthralgia in one patient each.
From the overall safety database (across all SK field treatment studies), 42.5% of PEP005 Gel-treated patients had an AE compared with 24.2% of vehicle-treated patients. For PEP005 Gel-treated patients, the most frequently reported AEs considered related to study medication included application site pruritus (10.7%), application site pain (7.8%), and application site irritation (7.0%). Differences were noted with respect to the incidence of treatment-related AEs between treatment locations. In the controlled Phase III studies, patients treated with PEP005 Gel on the face or scalp had a higher incidence of application site pain than patients treated on the trunk or extremities (13.9% vs. 1.8%, respectively). Similarly, patients treated on the face or scalp had eye-associated disorders, such as eyelid oedema (1.1%) and periorbital oedema (2.6%), whereas patients treated on the trunk or extremities had no reports of these events. The majority of patients had an AE with maximum severity of mild or moderate intensity. Severe AEs were reported by 3.2% of PEP005 Gel-treated patients and 1.6% of vehicle-treated patients.
From the overall safety database (across all SK field treatment studies), SAEs were identified for 4.2% of patients in the PEP005 Gel group and 3.6% of patients in the vehicle group. Of these SAEs, BCC (occurring in 1.5% of PEP005 Gel-treated patients and 1.1% of vehicle-treated patients) and SCC (0.9% of PEP005 Gel-treated patients and 0.8% of vehicle-treated patients) were the most frequently reported for both treatment groups . Three patients (all treated with PEP005 Gel, 0.05%) had an SAE that was assessed as treatment-related; 1 patient had Bowen’s disease, graded as mild and 2 patients had SCC, 1 graded as mild and the other graded as moderate.
Across all studies, there was one death, which occurred in a patient who received PEP005 Gel, 0.005% in study PEP005-015. The patient, a [information redacted] White male, died of coronary artery atherosclerosis and hypertension approximately 4 months after receiving study treatment. There were no safety issues identified with regard to abnormal laboratory findings. No significant safety issues were identified as a result of discontinuations.
Safety results from pivotal studies were consistent with the overall safety database, and did not raise any significant safety issues.
Long-term safety was assessed in 3 prospective, longitudinal, observational studies (PEP005-030, PEP005-031, and PEP005-032) that were designed to evaluate lesion recurrence and safety within the selected treatment area over a 12-month follow-up period in patients who had achieved complete clearance of AK lesions in studies PEP005-016, PEP005- 020, PEP005-025, and PEP005-028. A total of 198 patients had demonstrated complete clearance of AK lesions (following treatment with PEP005 Gel [184 patients] or vehicle [14 patients]) at the Day 57 visit of the prior study and were enrolled in the long-term, follow-up studies. During follow-up, no patient received PEP005 Gel, and 14 patients prematurely discontinued due to: withdrawal of consent (9 patients), protocol violation (2 patients), lost to follow-up (1 patient), investigator decision (1 patient), and inability to return to the study site for the 12-month visit (1 patient). Over 12 months of follow-up, 3 of the 198 patients had an AE within the selected treatment area that consisted of a mild sun burn, a moderate haematoma, and a mild rash. All 3 AEs occurred approximately 8 to 9 months after the start of follow-up; all events resolved within 2 weeks of onset, and all were considered not related to the study drug received during the prior study.
[bookmark: _Toc236802588][bookmark: _Toc314158768][bookmark: _Toc367127780]Summary and discussion
[bookmark: _Toc236802592][bookmark: _Toc241374331][bookmark: _Toc314158769][bookmark: _Toc367127781]Clinical aspects
Pharmacokinetics
Ingenol mebutate, at the concentrations applied topically for treatment of SK lesions, has no detectable systemic absorption. This is supported by the human PK profile from allometric scaling, as well as some limited PK data obtained from subjects in 4 clinical studies.
Pharmacodynamics
No clinical studies on human pharmacodynamics were conducted. The mechanism of action in SK is not fully understood, but appears to be a combination of induction of local lesion cell death and promotion of an inflammatory response with neutrophils and other immuno-competent cells.
Clinical efficacy
Dose-response studies and main clinical studies
Information on clinical efficacy was provided for the 2 specific indications, the treatment of solar (actinic) keratoses (SK) on the face and scalp (0.015% Picato Gel), and for the treatment of SK on the body (non-head regions) (0.05% Picato Gel). For the first indication, PEP005-015, PEP005-016 and PEP005-025 were randomised, double-blind, vehicle-controlled, parallel-group studies, and were the pivotal studies. PEP005-015 was a dose-ranging study that included the proposed dosage regimen treatment on head locations. PEP005-016 and PEP005-025 were Phase III studies that evaluated the proposed dosage regimen of Picato Gel for treatment of head locations. For the second indication, PEP005-014 and PEP005-028 were well-controlled Phase III studies that evaluated the proposed dosage regimen application of Picato Gel for treatment of non-head locations, and should be regarded as the pivotal studies for this indication. Additionally, PEP005-006 was a Phase II, randomised, double-blind, double dummy, vehicle-controlled sequential cohort study which provided dose-ranging information for the second indication, although it included subjects with both face and scalp as well as body (non-head regions) SK.
For the pivotal studies, a study design using an active comparator was not employed because of the potential to introduce bias with regard to the selection and timing of study endpoints. This was reasonable, as any available active comparator used in the same patient population represent different modalities of treatment. As a result, efficacy endpoints would have been measured at different times during a comparator trial. As an example, Imiquimod is approved for treatment on the face and scalp, and is available in two strengths. The first is a 5% cream (Aldara™) which in Australia is approved for cyclic treatment; 3 times per week for 4 weeks. After a 4-week no-treatment period another 4-week course can be applied if required. A continuous treatment period of 3 times per week for 16 weeks is also approved in Australia All pivotal studies were vehicle-controlled.
For the pivotal studies, the majority of SKs were diagnosed clinically, not histologically. In a study where 271 lesions were biopsied to correlate SK and SCC, clinical diagnosis and histopathologic findings agreed in 91% of the biopsies. Punch biopsies of 220 clinically diagnosed untreated AKs were performed at baseline plus 51 lesions unresponsive to treatment (total, 271). Clinical diagnosis and histopathologic findings agreed in 91% (246/271) of the lesions biopsied. The results from the biopsied lesions were: (1) benign changes 4% (11/271) and (2) occult cutaneous malignancy in 5% (14/271) of the cases, 12 squamous cell carcinomas and 2 basal cell carcinomas. Histological data were evaluated in a Phase I, lesion-specific study (PEP005-001). While only small numbers were involved, it did appear to support histological confirmation of clearance.
For the pivotal studies, the comparative efficacy analyses for head and non-head locations used the same efficacy endpoints. For the combined studies populations, the primary efficacy endpoint was complete clearance, defined as the proportion of patients at Day 57 with no clinically visible SK lesions in the selected treatment area. For the head location, this endpoint was pre-specified as the primary endpoint in the two adequate and well-controlled Phase III studies (PEP005-016 and PEP005-025) and the Phase II dose-ranging study (PEP005-015). For the non-head location, this endpoint was pre-specified as the primary endpoint in the two adequate and well controlled Phase III studies (PEP005-014 and PEP005-028) but was a secondary endpoint in the Phase II dose-ranging study (PEP005-006). The secondary endpoint was partial clearance rate, defined as the proportion of patients at Day 57 with a 75% or greater reduction in the number of clinically visible SK lesions identified at baseline in the selected treatment area. Percent reduction from baseline in the total number of SK lesions at Day 57 was an additional endpoint. These efficacy endpoints were clinically appropriate. All pivotal studies were adequately powered to produce statistically significant results.
For the head locations, results of the primary efficacy analyses were statistically significant for both pivotal studies. At Day 57, 37% and 47% of the PEP005 Gel-treated patients achieved complete clearance compared to 2% and 5% of vehicle gel-treated patients in Study PEP005-016 and PEP005-025, respectively (Study PEP005-016, p < 0.001; Study PEP005-025, p < 0.001). Findings from the secondary analysis were consistent between the studies; 60% and 68% of the PEP005 Gel-treated patients achieved partial clearance compared to 7% and 8% of vehicle gel-treated patients in Study PEP005-016 and PEP005-025, respectively (Study PEP005-016, p < 0.001; Study PEP005-025, p < 0.001). The additional efficacy endpoint of percent reduction from baseline in the number of SK lesions was also positive and consistent across the two studies (median of 83% and 87% in the PEP005 Gel groups for PEP005-016 and PEP005-025, respectively versus 0% in the vehicle gel group for each study).
For the non-head locations, results of the primary efficacy analyses were statistically significant for both controlled studies. At Day 57, 28% and 42% of the PEP005 Gel-treated patients achieved complete clearance compared to 5% in each of the vehicle gel groups in Study PEP005-014 and PEP005-028, respectively (Study PEP005-014, p < 0.001; Study PEP005-028, p < 0.001). Findings from the secondary analysis were consistent between the studies; 44% and 55% of the PEP005 Gel-treated patients achieved partial clearance compared to 7% in each of the vehicle gel groups in Study PEP005-014 and PEP005-028, respectively (Study PEP005-014, p < 0.001; Study PEP005-028, p < 0.001). The additional efficacy endpoint of percent reduction from baseline in the number of SK lesions was also positive and consistent across the two studies (median of 69% and 75% in the PEP005 Gel groups for PEP005-014 and PEP005-028, respectively versus 0% in the vehicle gel group for each study).
Clinical studies in special populations
Not applicable.
Analysis performed across trials (pooled analyses and meta-analysis)
For the head and scalp indication, data were pooled across studies and referred to as “combined studies populations”. Two combined studies populations were presented. One combined studies population pooled data from PEP005-016 and PEP005-025 and another pooled data PEP005-016, PEP005-025, and PEP005-015. For the trunk and extremities indication, data were pooled across studies and referred to as “combined studies populations”. Two combined studies populations were presented. One combined studies population pooled data from PEP005-014 and PEP005-028 and another pooled data from PEP005-014, PEP005-028, and PEP005-006.
For the combined head and scalp data, 42% of PEP005 Gel patients achieved complete clearance compared with 4% of vehicle gel patients (p < 0.001). In addition, 64% of PEP005 Gel patients achieved partial clearance compared to 7% of vehicle gel patients (p < 0.001). For the combined trunk and extremities data, 34% of PEP005 Gel patients achieved complete clearance compared with 5% of vehicle gel patients (p < 0.001). In addition, 49% of PEP005 Gel patients achieved partial clearance compared to 7% of vehicle gel patients (p < 0.001).
Supportive studies
Three clinical studies provided information on long-term efficacy. PEP005-030 was a long-term follow-up study in patients who achieved complete clearance at Day 57 in studies PEP005-016 and PEP005-025 for the head and scalp indication. Two trials (PEP005-031 and PEP005-032) were long-term follow-up studies in patients who achieved complete clearance at Day 57 in previous trials for the trunk and extremities indication. No study medication was administered during these studies. In PEP005-030 at 12 months of follow-up, 54% of patients who had been treated with PEP005 Gel in the previous Phase III studies (N=108), had at least one new or recurrent AK lesion within the selected treatment area. The estimated median time to lesion recurrence was 365 days. Based on the number of lesions observed within the treatment area during 12 months of follow-up relative to the number of lesions at baseline (determined prior to treatment with PEP005 Gel in the Phase III studies), the mean lesion-based recurrence rate was 13%. For the combined PEP005-031 and PEP005-032 at 12 months of follow-up, 56% of patients who had been treated with PEP005 Gel in the previous Phase III studies (N=76), had at least one new or recurrent AK lesion within the selected treatment area. The estimated median time to lesion recurrence was 274 days. Based on the number of lesions observed within the treatment area during 12 months of follow-up relative to the number of lesions at baseline (determined prior to treatment with PEP005 Gel in the Phase III studies), the mean lesion-based recurrence rate was 13%. A further 9 clinical studies provided supporting information on efficacy. These studies were PEP005-007, PEP005-020, PEP005-004, PEP005-017, PEP005-018, PEP005-013, PEP005-022, AGN204332-004 and PEP005-001. These studies were either open-label, involved small numbers, or had limited statistical power.
Clinical safety
Patient exposure
A total of 1774 patients/subjects received PEP005 Gel across the 25 completed studies in the clinical development programme. The safety overview provided focused on the 13 studies in which patients received PEP005 Gel across a selected area of skin (i.e., field) for treatment of SK lesions. Within this group of patients, 1165 received PEP005 Gel and 632 received vehicle gel.
Adverse events
A total of 42.5% of PEP005 Gel-treated patients had an AE compared with 24.2% of vehicle-treated patients. For PEP005 Gel-treated patients, the most frequently reported AEs considered related to study medication included application site pruritus (10.7%), application site pain (7.8%), and application site irritation (7.0%). Differences were noted with respect to the incidence of treatment-related AEs between treatment locations. In the controlled Phase III studies, patients treated with PEP005 Gel on the face or scalp had a higher incidence of application site pain than patients treated on the trunk or extremities (13.9% vs. 1.8%, respectively). Similarly, patients treated on the face or scalp had eye-associated disorders, such as eyelid oedema (1.1%) and periorbital oedema (2.6%), whereas patients treated on the trunk or extremities had no reports of these events.
The majority of patients had an AE with maximum severity of mild or moderate intensity. Severe AEs were reported by 3.2% of PEP005 Gel-treated patients and 1.6% of vehicle-treated patients. Severe events occurred at a higher frequency for patients treated with PEP005 Gel compared to vehicle in the SOC of general disorders and administrative site conditions, with application site reactions (e.g., irritation, pain and pruritus) attributed for this difference between treatment groups.
Serious adverse events and deaths
SAEs were identified (by both the investigator and Applicant) for 4.2% of patients in the PEP005 Gel group and 3.6% of patients in the vehicle group. Of these SAEs, BCC (occurring in 1.5% of PEP005 Gel-treated patients and 1.1% of vehicle-treated patients) and SCC (0.9% of PEP005 Gel-treated patients and 0.8% of vehicle-treated patients) were the most frequently reported for both treatment groups. Across all studies, there was one death, which occurred in a patient who received PEP005 Gel, 0.005% in study PEP005-015. The investigator judged the death as not related to study medication.
Laboratory findings
There were no meaningful shifts or trends in any of the clinical laboratory parameters.
Safety in special populations
Not applicable.
Immunological events
Not applicable.
Safety related to drug-drug interactions and other interactions
Not applicable.
Discontinuation due to adverse events
In the 13 studies that evaluated field treatment of PEP005 Gel for SK lesions, a total of 3 patients (1 treated with PEP005 Gel and 2 treated with vehicle) discontinued from the study due to one or more AEs. In the 13 SK field treatment studies, a total of 37 patients (37 treated with PEP005 Gel and 0 treated with vehicle) discontinued study medication due to one or more AEs. No significant safety issues were identified as a result of these discontinuations.
[bookmark: _Toc367127782]First round benefit-risk assessment
[bookmark: _Toc236802595][bookmark: _Toc241374333][bookmark: _Toc314158771][bookmark: _Toc367127783]Benefits
From the clinical study information provided, the complete clearance rates of PEP005 Gel, 0.015% on head locations were 37% and 47%, and for PEP005 Gel, 0.05% on non-head locations, the complete clearance rates were 28% and 42%. These results were statistically significant in comparison to vehicle gel (p < 0.001, for each study and for the pooled Phase 3 data for each location [head and non-head]). These results appear comparable with currently marketed products (figures provided by the applicant were 15-58% for 5-FU; 34-47% for diclofenac; and 26-46% for imiquimod). A table summarising results for Aldara (imiquimod) appears below.
Table 77. Trials of topical treatments for Actinic Keratoses
[image: ]
(McIntyre WJ et al. Treatment options for actinic keratoses. Am Fam Physician 2007;76(5):667-71)
PEP005 Gel treatment, however, is efficacious after being applied for a substantially shorter duration. For head (face and scalp), PEP005 Gel, 0.015% is applied for three days and for non-head (trunk and extremities), PEP005 Gel, 0.05% is applied for only two days. In contrast, the applicant noted that other products have longer durations of treatment. Treatment with 5-FU requires at least 3 to 4 weeks diclofenac requires 8 to 12 weeks, and imiquimod requires 4 weeks of treatment with efficacy assessment after the following 4-week off treatment period or 16 weeks of continuous treatment. Longer treatment durations reduce patient compliance. Treatment compliance with the PEP005 Gel dosing regimen in the Phase 3 studies was noted to be 99%. It must be noted, however, that the safety and efficacy of PEP005 Gel treatment was not directly compared with any active comparators.
PEP005 Gel applied topically at the concentrations used for treatment of SK lesions, has no systemic absorption, whereas, the applicant noted that measurable plasma concentrations occur with use of 5-FU, diclofenac, and imiquimod.
A follow-up period of 12 months was selected for each of the long-term studies. At the 12 month follow-up, patient-based recurrence was 54% for head (face and scalp) locations and 56% for non-head (trunk and extremities) locations. The applicant noted that these results are consistent with patient-based recurrence for imiquimod (42-67%). Lesion-based recurrence at 12 month follow-up was 13% for PEP005 Gel treated patients in each location (head and non-head). These findings are also consistent with lesion-based recurrence of 9% observed for imiquimod.
[bookmark: _Toc236802596][bookmark: _Toc241374334][bookmark: _Toc314158772][bookmark: _Toc367127784]Risks
Adequate information was provided to establish a side-effect profile for this product. A total of 43% of patients treated with PEP005 Gel experienced an AE. Most AEs could be attributed to application site reactions and were typically considered related to treatment. Application site pruritus, application site pain, and application site irritation were the most frequently reported. Only 3.2% of PEP005 Gel-treated patients had a severe AE. Discontinuation of treatment due to an AE occurred in only 3% of patients who received PEP005 Gel; discontinuation from the study occurred in 0.1% of patients. Serious AEs occurred at a low incidence (4% of PEP005 Gel patients) and most were unrelated to study medication. One death occurred in a PEP005 Gel-treated patient (due to coronary atherosclerosis and hypertension) and was considered unrelated to study medication. Neoplasms such as BCC and SCC of the skin were infrequent, and occurred at similar incidences for PEP005 Gel and vehicle patients. This profile appeared to compare favourably with currently marketed products. While therapeutic failure could present a possible risk, results from the clinical studies program suggest that this would be comparable to any of the active comparators currently marketed. The nature of the treatment of AK using any medication requires clinical follow-up for monitoring of both therapeutic failure and possible recurrence, especially in chronically solar-damaged skin.
Four studies provided data in patients receiving treatment for non-malignant skin cancer (NMSC) (PEP005-002, PEP005-003, PEP005-008 and PEP005-009). While these studies were included primarily to contribute to the safety database, they did provide some efficacy data on utility in alternative diagnoses. However for the majority of these studies, the analyses were primarily descriptive in nature, and were not statistically powered to conduct formal hypothesis/inferential testing. Conditions treated included nodular BCC, superficial BCC, and SCCIS.
Eye disorders, however, were seen more frequently in patients treated with PEP005 Gel (2.3% vs. 0.3% in vehicle patients). Local skin responses were common with PEP005 Gel treatment; 95% of PEP005 Gel-treated patients showed an increase in LSR scores relative to baseline whereas most patients treated with vehicle showed no change from baseline LSR score. For patients treated on the face or scalp, the maximum LSR score occurred on Day 4, which returned to baseline values (or below) by Day 15. For patients treated on the trunk or extremities, the maximum LSR score occurred between Days 3 and 8, and returned to baseline values (or below) by Day 29. For both treatment locations (face/scalp and trunk/extremities), erythema and flaking/scaling were the most common LSRs, followed by crusting and swelling. Local skin responses on the face and scalp generally were of greater intensity than responses on the trunk and extremities. The majority of patients who received PEP005 Gel showed no signs of hypopigmentation, hyperpigmentation or scarring at baseline or at the end-of-study assessments.
No clinically meaningful changes in laboratory parameters, vital signs, or ECG assessments were seen with PEP005 Gel treatment. Localised application site disorders (pruritus, pain, irritation) and local skin responses, particularly erythema, flaking, and scaling are the main characteristics of the safety profile of PEP005 Gel. These local adverse events are transient, and typically resolve without sequelae within 2-4 weeks of application. Additionally, PEP005 Gel is not systemically absorbed. The applicant noted that comparator products also report local skin responses but these appear more intense and several products recommend “rest-periods” when severe skin reactions are experienced (imiquimod and 5-FU). This is consistent with current clinical experience. No tabular summary comparing adverse event rates based on clinical trial data was provided. The applicant also noted that comparator products also report systemic absorption when applied topically and systemic adverse events such as flu-like symptoms and fatigue (imiquimod).
The formulation proposed for marketing was used in the pivotal studies (0.015% Picato Gel in studies PEP005-016 and PEP005-025, 0.05% in studies PEP005-014 and PEP005-028). A valid rationale for the lack of active comparators was provided. While the data set provided only shows that Picato Gel is better than placebo, adequate information was provided to suggest that efficacy was comparable to currently available comparators. While a non-inferiority study would be preferred, this risk would be mitigated by adequate post-marketing surveillance. The superiority margins in the pivotal studies were appropriate, and clinically meaningful.
[bookmark: _Toc367127785]First round recommendation regarding authorisation
On the basis of the information provided by the applicant, the application for registration of Picato Gel is supported based on the proposed indications.
[bookmark: _Toc367127786]Clinical questions
Nil.
[bookmark: _Toc367127787]References
Nil
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