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Abstract

Topical agents are effective for superficial basal cell carcinoma (sBCC) but often fail to achieve the 90%
histologic clearance rate and the 5-year cure rate of the acceptable standard, surgical excision. Histologic
clearance rates of 79%-100% are reported with imiquimod 5% cream, applied 5 to 7 times weekly for

6 weeks, and 90% with 5-fluorouracil 5% cream, applied twice daily for up to 12 weeks. A topical agent
with similar efficacy that requires a much shorter course of treatment would be valuable.

PEPOOS5 (ingenol mebutate) Gel is being developed as a topical therapy for sBCC. It is the first in a new
class of compounds purified from the sap of Euphorbia peplus, known as petty spurge or radium weed.

E peplus sap has a history of traditional use for a variety of conditions, including the topical self-treatment
of nonmelanoma skin cancer. Ingenol mebutate gel has a novel, 2-stage mechanism of action involving
the rapid induction of necrosis, followed by neutrophil-mediated, antibody-dependent cellular cytotoxicity of
residual tumor cells. This mechanism of action distinguishes ingenol mebutate gel from current therapeutic
options for sBCC and provides a rationale for its short-term use. A phase Il, double-blind, randomized,
vehicle-controlled study of ingenol mebutate gel (PEP005-003) demonstrated that a relatively low
concentration (0.05%) applied topically for 2 consecutive days completely cleared 71% of sBCC (P = 0.02
vs vehicle). Here we describe the design of a phase Il, open-label, multicenter, dose-escalation study
(PEP005-009) of ingenol mebutate gel intended to determine a maximum tolerated dose (MTD) and to
evaluate its safety profile in the treatment of SBCC on the trunk.

Approximately half of enrolled subjects were randomized to a single application of ingenol mebutate gel on
day 1 (Treatment Arm 1), and the remainder to a single application of ingenol mebutate gel on days 1 and
8 (Treatment Arm 2). Subjects in either treatment arm received escalating concentrations of ingenol
mebutate gel, starting at 0.025% and increasing in increments of 0.025% until dose-limiting toxicity (DLT)
was observed. Safety was assessed at each follow-up visit by adverse events (AEs) and local skin
responses (LSRs).



Introduction (1)

Euphorbia peplus is a common annual The sap of E peplus is a
herb known as petty spurge, milkweed, traditional remedy for skin lesions
or radium weed including AK?! and basal cell
carcinoma?

AK, actinic keratosis.

1. Green AC et al. Australas J Dermatol. 1988;29:127-130.
2. Weedon D et al. Med J Aust. 1976;1:928. 4



Introduction (2)

* Ingenol mebutate, a
macrocyclic diterpene ester,
IS the active agent in the sap
of E peplus?

v

» Preclinical studies show that
iIngenol mebutate has a dual
mechanism of action

— Rapid induction of primary
tumor cell necrosis!

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

1. Ogbourne SM et al. Cancer Res. 2004;64:2833-2839.
2. Challacombe JM et al. J Immunol. 2006;177:8123-8132. 5



Introduction (3)

The dual mechanism of action of PEPOO5 (ingenol
mebutate) Gel explains both its rapid action and the
apparent longer-term clearance of tumors?

Currently available topical agents are effective for sBCC
but must be applied for 6-12 weeks?3

Ingenol mebutate gel is being studied for short-course,
topical treatment of sSBCC*#

This study was conducted to determine the MTD of
Ingenol mebutate gel for sBCC

MTD, maximum tolerated dose; sBCC, superficial basal cell carcinoma.

1. Siller G et al. Arch Dermatol. Submitted for publication.

2. Marks R et al. J Am Acad Dermatol. 2001;44:807-813.

3. Gross K et al. Dermatol Surg. 2007;33:433-440.

4. Rosen RH et al. Presented at: 21st World Congress of Dermatology; October 1-5, 2007; Buenos Aires, Argentina. Poster P5755. 6



Objective

The primary objective was to determine the MTD of
Ingenol mebutate gel when administered either as a
single application or as 2 applications (1 week apart)
to an sBCC lesion

Other assessments of safety were also performed



Methods: Study Design (1)

This was an open-label, multicenter, dose-escalation,
cohort study

Patients with a histologically confirmed sBCC on the
trunk were eligible

Physician-applied spot therapy with ingenol mebutate gel
was used to treat a single 4- to 15-mm sBCC lesion on

the trunk



Methods: Study Design (2)

Ten concentrations of ingenol mebutate gel were used in
2 dosing regimens (escalation phase), increasing from
0.025% to 0.25% in 0.025% increments

Treatment Arm 1

A cohort of 3 patients was enrolled in Treatment Arm 1 at the
lowest dose level of ingenol mebutate gel

Patients were treated once on day 1 and were evaluated for
DLT ondays 1, 2, 8, and 15

Treatment Arm 2

A cohort of 3 patients was then enrolled in Treatment Arm 2
at the lowest dose level of ingenol mebutate gel

Patients were treated once on day 1 and once on day 8 and
were evaluated for DLT on days 1, 2, 8, 9, and 15

DLT, dose-limiting toxicity.



Methods: Study Design (3)

Patients were not enrolled in Treatment Arm 2 until
escalation to the second dose level in Arm 1 was
approved by a Dose Escalation Steering Committee
(DESC)

For both treatment arms
Escalation to the next dose in a new cohort of

3 patients was allowed if 0/3 patients in the current
cohort experienced DLT

An additional cohort of 3 patients was treated at
the same dose if 1/3 patients in the current cohort
experienced DLT

No further dose escalation was allowed if 2/3 patients
In the current cohort experienced DLT

10



Methods: Study Design (4)

DLT was defined as a severe response to treatment at
the application site, as determined by the GSR

The MTD was reached when at least 2 patients in a
cohort experienced a severe response to treatment at

the application site

GSR, global skin response. 11



Methods: Dose Escalation Design

Treatment Arm 1
(1 application on day 1)

Treatment Arm 2
(2 applications: days 1

and 8)
Starting dose 0.025% —
Escalation 1 0.05% 0.025%
Escalation 2 0.075% 0.05%
Escalation 3 0.1% 0.075%
Escalation 4 0.125% 0.1%
Escalation 5 0.15% 0.125%
Escalation 6 0.175% 0.15%
Escalation 7 0.2% 0.175%
Escalation 8 0.0225% 0.2%
Escalation 9 0.25% 0.0225%
Escalation 10 — 0.25%

12



Methods: Safety End Points

« MTD

 Incidence rate and grade of LSRs

+ GSR

 Incidence of treatment-emergent AEs?2

AEs, adverse events; LSRs, local skin responses.

aNot assessed in this analysis. 13



Methods: LSRs and GSRs

Patients were assessed for the following LSRs graded
on a scale of 0 (not present) to 4 (maximum possible
response) at each study visit

Erythema Vesiculation/pustulation
Flaking/scaling Erosion/ulceration

Crusting Hypo- or hyperpigmentation
Swelling Scarring

The GSR was assessed as the response to treatment at
the application site
None (no visible signs or symptoms)
Mild (visible or palpable, with awareness of signs or symptoms)
Moderate (substantial signs or symptoms)
Severe (extensive signs or symptoms)
14



Results: Patient Disposition

A total of 60 patients, 30 patients in Arm 1 and 30
patients in Arm 2, met eligibility criteria and were
enrolled in the escalation phase

Three patients were enrolled in each escalation cohort
In each treatment arm at each of the 10 concentrations
evaluated

All patients in Treatment Arms 1 and 2 received their

assigned regimen of study medication and completed
up to day 15 of the study

15



Results: MTD

The MTD was determined to be 0.25% for both
treatment arms

The MTD was determined not because DLT was
reached but rather by the exhaustion of further
escalation concentrations of ingenol mebutate gel

16



Results: Individual LSR Scores (1)

LSR scores in Treatment Arm 1 showed the largest
changes on day 2 for erythema, vesiculation/pustulation,

and swelling

Grade 3 LSRs were reported mostly for erythema and
vesiculation/pustulation

One patient in the 0.125% cohort had grade 4
erythema on day 2

By day 15, primarily grade 1 and 2 erythema,
flaking/scaling, crusting, and minimal swelling remained

One patient in the 0.025% cohort had scarring that
changed from baseline grade 1 to grade 2 at day 15

17



Results: Individual LSR Scores (2)

LSR scores in Treatment Arm 2 showed the largest
changes on day 2 for erythema and vesiculation/
pustulation and on day 9 for erythema, vesiculation/
pustulation, flaking/scaling, crusting, and swelling

Grade 4 LSRs were observed on day 2 for erythema
(1 patient each in the 0.125% and 0.2% cohorts)

On day 8, there was one grade 4 erythema in the 0.1%
cohort and one grade 4 flaking/scaling in the 0.2% cohort

On day 9 there were two grade 4 LSRs (erythema) in the
0.1% and 0.125% cohorts, respectively, and one grade 4
LSR (vesiculation/pustulation) in the 0.075% cohort

No grade 4 LSRs were observed on day 15

18



Results: Mean Composite LSR Scores (1)

Mean composite LSR scores for Treatment Arm 1
peaked mainly on day 2, the day after study medication
application, except for the 0.1%, 0.15%, and 0.25%
cohorts

Patients in the 0.1%, 0.15%, and 0.25% cohorts
experienced peak LSR composite scores on day 8

The highest mean peak score (7.7 of 24) for
Treatment Arm 1 was observed in the 0.25% cohort
on day 8

By day 15, mean composite LSR scores had
decreased and were generally at or just above
baseline scores

19



Results: Mean Composite LSR Scores (2)

Treatment Arm 1
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aSum of individual LSR scores for erythema, flaking/scaling, crusting, swelling, vesiculation/pustulation, and
erosion/ulceration (maximum score: 24). 20



Results: Mean Composite LSR Scores (3)

Mean composite LSR scores for Treatment Arm 2
peaked mainly on day 9, the day after the second
application of study medication

The highest mean peak score (11 of 24) for
Treatment Arm 2 was observed in the 0.225% cohort

A smaller peak was observed on day 2, after the first
application of study medication

By day 15, mean composite LSR scores had decreased
and were generally at or just above baseline scores

Treatment Arm 2 mean composite LSR scores
resembled those of Treatment Arm 1 at day 2 but
remained higher at day 15

21



Results: Mean Composite LSR Scores (4)

Treatment Arm 2

24 - 0.025%
—@—0.05%
: — 0 0.075%
5 201 —@—01%
A —@® 0.125%
¢ 16 | @ 0.15%
N
9 —@—0.175%
o —@—0.2%
5 12 4 —@® 0.225%
o 0.25%
=
O —
O 8 —0
c — @
@
Q 4+ ~m
= R —— ¢
.

0) | | I I | I |
Baseline Day 1 Day 2 Day 8 Day 8 Day 9 Day 15
(post dose) (predose) (post dose)

aSum of individual LSR scores for erythema, flaking/scaling, crusting, swelling, vesiculation/pustulation, and
erosion/ulceration (maximum score: 24). 29



Results: Mean Composite LSR Scores, by

Concentration?

The 10 individual cohorts within each arm were consolidated into low,
medium, and high concentrations to assess mean composite LSR
changes from baseline and identify a dose-response trend

Treatment Arm 1 Treatment Arm 2
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1 M Low concentrations (n=12)
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a8lngenol mebutate gel concentrations: Low = 0.025%, 0.05%, 0.075%, and 0.1%; Medium = 0.125%, 0.15%, and
0.175%; High = 0.2%, 0.225%, and 0.25%. 23



Results: LSR Score Summary

Compared with Treatment Arm 1, Arm 2 had moderately
higher LSR scores and two LSR peaks: one on day 2
(after dosing on day 1) and one on day 9 (after dosing on
day 8)

Most grade 4 LSRs were Iin Treatment Arm 2, but no
grade 4 LSRs remained in either treatment arm at

day 15 and almost all LSRs returned to grade 2 or

better by day 15

Consolidation of individual cohorts into low, medium,
and high showed that Arm 2 trended towards a dose
response for peak LSR change from baseline scores
(low, 3.1; medium, 6.7; high, 7.6)

24



Results: GSRs

Most GSRs were mild in both treatment arms

Moderate GSRs were observed mostly on day 2 in
Treatment Arm 1 and on days 2 and 9 in Arm 2

One severe GSR was observed on day 9 in one patient
In the 0.125% cohort in Arm 2, but the DESC decided
not to consider this to be DLT and escalation continued

At day 15, moderate GSRs remained for
One patient each in the 0.075%, 0.1%, 0.125%, and
0.25% cohorts in Arm 1

One patient each in the 0.025%, 0.175%, 0.2%, and
0.25% cohorts; two patients in the 0.225% cohort;
and two patients in the 0.125% cohort in Arm 2

25



Results: Treatment Arm 1, Individual LSRs

Patient with sBCC on chest

Screening Day 1 (predose) Day 2 (postdose)

Day 8 (postdose) Day 15
26



Results: Treatment Arm 2, Individual LSRs

Patient with sBCC on back

Baseline Day 1 (predose) Day 2

Day 8 (predose) Day 9 Day 15

27



Discussion (1)

The MTD for ingenol mebutate gel for spot treatment of
sBCC was 0.25% for both treatment arms but might

have been greater if higher concentrations of study
medication had been available

Mean composite LSR scores generally peaked on day 2
for Treatment Arm 1 and on day 9 for Treatment Arm 2

28



Discussion (2)

Treatment Arm 2 demonstrated slightly more intense
peak mean composite LSR scores and trended towards
a dose response when the 10 individual concentrations
were combined into low-, medium-, and high-
concentration groups

Erythema appeared to be the most common LSR
observed across treatment arms

GSRs were mostly mild, and peak GSR assessments
generally followed LSR scores

29



Conclusions

Overall safety, as assessed by LSRs, was favorable in
both treatment arms for all concentrations and dosing
regimens

Additional data from this study will provide longer-term
safety results and efficacy results as well

30
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