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Abstract

Introduction: PEP005 (ingenol mebutate) Gel is a novel, short-course (2- to 3-day) topical treatment 
being developed for treatment of actinic keratosis (AK). This study examined efficacy and safety of 
8 regimens for treating AK lesions on the face and scalp.

Methods: This was a randomized, double-blind, vehicle-controlled study. Eligible patients with 4-8 lesions 
in a contiguous 25-cm2 area on the face or scalp were randomized to once-daily treatment with PEP005 
(ingenol mebutate) Gel, 0.005%, 0.01%, or 0.015% or vehicle for 2 or 3 consecutive days. Patients 
returned to the clinic for follow-up visits on days 4, 8, 15, 29, and 57 following study drug application.
Efficacy was assessed at day 57 by the proportion of patients with no clinically visible AKs in the selected 
treatment area (complete clearance rate). Safety was assessed by rate and grade of local skin response 
(LSR) following treatment and incidence of treatment-related adverse events.

Results: 265 patients were randomized into the study (intent-to-treat [ITT]); 77% face, 23% scalp. 264 and 
250 patients were included into the Safety and Per Protocol (PP) populations, respectively. At day 57, 
statistically significant differences in complete clearance rates for the PP population, compared with 
vehicle, were observed in the 2-day treatment regimens for 0.01% (P = 0.001) and 0.015% (P < 0.001) 
concentrations and the 3-day treatment groups for 0.005% (P = 0.028) and 0.015% (P = 0.005). 
Statistically significant differences were also observed in the ITT population for the 0.01% and 0.015% 2-
day treatment groups (P < 0.001) and the 3-day treatment group (P < 0.001). The complete clearance rate 
for 3 days’ treatment with 0.015% ingenol mebutate gel was 42.3% (P = 0.005 vs vehicle; PP). At least a 
50% median reduction in AK lesions was observed in all active treatment groups compared with baseline, 
with a 75%-85% median reduction in AK lesions in the 0.015% 2- and 3-day treatment groups. Responses 
for all end points were dose dependent. Treatment was well tolerated, with a favorable safety profile. The 
most common LSRs were erythema, flaking/scaling, or crusting in the treatment area.

Conclusion: Ingenol mebutate gel appears to be safe and well tolerated when used to treat AK lesions on 
the face or scalp in all treatment regimens. Statistically significant clearance rates in the 0.01% and 
0.015% 2-day treatment groups and in the 0.015% 3-day treatment group were observed. Safety and 
efficacy parameters seem to be concentration dependent and treatment-regimen dependent.
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Introduction (1)

1.  Green AC et al. Australas J Dermatol. 1988;29:127-130.
2.  Weedon D et al. Med J Aust. 1976;1:928.

• Euphorbia peplus is a common annual herb known as 
petty spurge, milkweed, or radium weed

• The sap of E peplus is a traditional remedy for skin 
lesions, including AK1 and basal cell carcinoma2

AK, actinic keratosis.
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Introduction (2)

Ingenol mebutate is a 
macrocyclic diterpene ester

Ingenol mebutate is the active constituent of 
E peplus sap, a milky white irritative latex

E peplus
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Introduction (3)

Preclinical studies show that ingenol mebutate has a 
dual mechanism of action

Rapid induction of primary tumor cell necrosis1

1.  Ogbourne SM et al. Cancer Res. 2004;64:2833-2839.
2.  Challacombe JM et al. J Immunol. 2006;177:8123-8132.

Recruitment of an innate immune response 
characterized by neutrophil-mediated, 
antibody-dependent cytotoxicity of residual 
tumor cells2



7

Introduction (4)

• Both the rapid action of ingenol mebutate and its 
apparent longer-term clearance of tumors can be 
explained by the dual mechanism of action

• An early clinical trial established the maximum tolerated 
dose at 0.025% for 2 days for AK lesions on the face or 
on the face and scalp1

• Based on these results, this study was conducted to 
identify suitable ingenol mebutate gel concentrations and 
treatment regimens for AK lesions located on the face or 
scalp

1. Freeman M et al. Summer AAD Meeting; July 30–August 3, 2008; Chicago, IL.
2. Anderson L et al. Summer AAD Meeting; July 30–August 3, 2008; Chicago, IL.
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Objectives

• Evaluate the safety, toleration, and efficacy of 0.005%, 
0.01%, or 0.015% ingenol mebutate gel applied on 2 or 
3 consecutive days to a 25-cm2 contiguous AK treatment 
area on the face or scalp
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Methods: Study Design

• This was a phase IIb, multicenter, randomized, 
double-blind, vehicle-controlled, dose-ranging study 
with 8 treatment arms

• Patients with 4-8 clinically typical, visible, and discrete 
AK lesions within a contiguous 25-cm2 area on the face 
or scalp were randomized to 1 of 3 concentrations of 
ingenol mebutate gel (0.005%, 0.01%, or 0.015%) or 
vehicle gel for a 2- or 3-consecutive-day treatment 
regimen

• Patients were evaluated for safety and tolerability before 
additional dosing on days 2 and 3 and during follow-up 
on days 4, 8, 15, 29, and 57

• Patients were assessed for efficacy on day 57
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Methods: Safety and Tolerability

• Safety and tolerability were assessed by the following 
criteria

– Incidence of AEs and SAEs

– Incidence and severity of LSRs, pigmentation, and 
scarring following application of study medication

– Dosing compliance and toleration, defined as the 
proportion of patients completing assigned treatment 
regimens (2 or 3 days of treatment)

• Treatment satisfaction and quality of life were also 
evaluated at various time points throughout the study

AEs, adverse events; LSRs, local skin responses; SAEs, serious adverse events.
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Methods: Efficacy

• Efficacy was assessed by the following criteria:

– Complete clearance rate, the primary efficacy 
outcome measure, defined as the proportion of 
patients with no clinically visible AK lesions in the 
treatment area

– Partial clearance rate, the secondary outcome 
measure, defined as the proportion of patients with a 
75% or greater reduction in the number of AK lesions 
identified at baseline in the treatment area
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Methods: Dosage and Randomization 
Scheme

Days 1, 2, 3Vehicle gel8

Days 1, 2, 30.015%7

Days 1, 2, 30.01%6

Days 1, 2, 30.005%5

Days 1, 2Vehicle gel4

Days 1, 20.015%3

Days 1, 20.01%2

Days 1, 20.005%1

RegimenConcentrationTreatment Group

Patients were randomized centrally across all study centers and 
stratified across treatment groups so that about 20% were treated for 

AK lesions on the scalp and 80% for AK lesions on the face 
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Results: Patient Disposition

264 subjects were evaluable for safety and efficacy

Screened for eligibility 
(N = 265)

Applied at least 1 dose of 
study medication                                        

(n = 264)

1 patient did not apply 
study medication

Completed study as planned                           
(n = 250)

14 patients excluded from 
efficacy analysisa

Vehicle       
2 days       
(n = 29)

0.005%       
2 days       
(n = 32)

0.01%       
2 days       
(n = 34)

0.015%       
2 days       
(n = 33)

Vehicle       
3 days       
(n = 33)

0.005%     
3 days       
(n = 30)

0.01%       
3 days       
(n = 33)

0.015%       
3 days       
(n = 26)

aFour patients discontinued the study early, and an additional 10 patients who completed the study were removed 
from the per-protocol analysis due to protocol violations.
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Results: AEs

• AEs were generally mild to moderate in severity and 
resolved by day 57

• The most common treatment-related AEs within the 
treatment area were irritation and pruritus

• Other treatment-related AEs included periorbital swelling 
adjacent to the treatment area

• Three SAEs occurred but were determined to be 
unrelated to study drug
– Sudden death due to coronary artery disease
– Hypertension
– Fever and gastrointestinal discomfort
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Results: LSRs

• The most common LSRs for all patients were
– Erythema (81%)
– Flaking/scaling (79%)
– Crusting (42%)

• LSRs appeared to be related to concentration and 
treatment regimen and occurred with greatest frequency 
at the 2 highest concentrations (0.01% and 0.015%) with 
both 2 and 3 days of application

• LSRs were graded individually using a categorical scale 
with anchors at 0 (not present) to 4 (most severe)

• Grade 4 LSRs were observed, primarily in the 0.015% 
for 3 days treatment group
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Results: Mean Composite LSR Scores
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Mean composite LSR scores peaked on day 4 in all active treatment groups 
and typically resolved within 2-4 weeks post treatment. Composite LSR score 

represents the sums of the individual LSR scores calculated at each study visit
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Results: LSRs in Face and Scalp Lesions

Baseline

Day 4 Day 8 Day 15 Day 29

Day 57
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Results: Compliance

• 97.3% (258/265) of randomized patients were able 
to complete the 2- or 3-day treatment regimen
– 126 patients applied study drug 3 times, and 

134 applied study drug twice
– 4 patients applied study drug once (3 assigned 

to the 0.015% 3-day group and 1 assigned to the 
0.01% 3-day group)

– 2 patients assigned to the 0.015% 3-day group 
applied study drug only twice

• One patient never applied medication and was excluded 
from the safety population
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Results: Efficacy of 2-Day Regimens

Response rates on day 57 (final visit)a
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Results: Efficacy of 3-Day Regimens

Response rates on day 57 (final visit)a
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12%
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42.3%†
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*P < 0.05 vs vehicle
†P < 0.001 vs vehicle

9.1%

aPer-protocol population.
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Results: Median Reduction in Lesion Count
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0.01% 
´́́́ 3 days

0.015% 
´́́́ 3 days

At least a 50% median reduction in AK lesion counts occurred in all 
active treatment groups, with the greatest reduction in the 0.015% 
concentration in both the 2- and 3-day treatment regimen groups
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Discussion (1)

• The results of this study are consistent with those of 
previous studies of ingenol mebutate gel

• At all concentrations for both the 2-day and 3-day 
treatment regimens, ingenol mebutate gel demonstrated 
a favorable safety profile and was well tolerated

• Side effects consisted mainly of transient LSRs at the 
treatment site, peaking at day 4 and essentially returning 
to baseline by day 15

• No drug-related SAEs were reported
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Discussion (2)

• This study met the primary efficacy end point, with 
statistically significant complete clearance of AK lesions 
compared with vehicle

• There was also a reduction in the overall lesion count in 
all active treatment groups with a clear dose response
– 4 out of the 6 active-treatment groups achieved significantly 

greater clearance of AK lesions compared with vehicle
– Complete clearance rates ranged from 15.6% to 42.3% across 

the 6 active-treatment groups
– The greatest median reduction in lesion count occurred in the 

0.015% concentration in both the 2- (75%) and 3-day (85%) 
treatment regimen groups
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Conclusions

• Ingenol mebutate gel at all concentrations and treatment 
regimens studied appears to have a favorable safety 
profile and is well tolerated when used to treat AK 
lesions on the face and scalp

• Ingenol mebutate gel demonstrated statistically 
significant clearance rates in the 0.01% and 0.015%     
2-day treatment groups and in the 0.015% 3-day 
treatment group, with a 75% to 85% median reduction in 
AK lesions from baseline for the 0.015% 2-day and       
3-day treatment groups, respectively

• Safety and efficacy parameters appear to be 
concentration and treatment-regimen dependent
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