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Abstract

Background Actinic keratoses (AKs) are precursors to invasive squamous cell carcinoma and can progress if
untreated. Limited data support the use of ingenol mebutate to treat AKs on more than one area of the body simultane-
ously.

Objective To investigate safety, efficacy and treatment satisfaction when treating separate areas simultaneously or
sequentially with different concentrations of ingenol mebutate gel.

Methods In this phase lllb study (NCT01787383), patients with clinically visible, non-hyperkeratotic AKs on two sepa-
rate treatment areas (face/scalp and trunk/extremities) were randomized to simultaneous or sequential treatment with
ingenol mebutate gel (0.015% and 0.05%). Endpoints included composite local skin response (LSR) score 3 days after
first application, complete AK clearance and percentage reduction in AKs at week 8.

Results There were no statistically significant differences between simultaneous (n = 101) and sequential (n = 98)
groups in composite LSR score (10.4 vs. 9.7), complete clearance (52.7% vs. 46.9%) or percentage reduction in AKs
(83.4% vs. 79.1%). Mean composite LSR scores on face/scalp and trunk/extremities were similar for both groups.
Adverse event (AE) incidence was comparable between groups, the most common treatment-related AEs being pruritus
and pain at the application site.

Conclusion Treating AKs with ingenol mebutate simultaneously or sequentially gave similar results in terms of tolera-
bility (LSR score, AEs) and efficacy (complete clearance). Therefore, the physician and patient can select the most
convenient treatment regimen, with confidence in achieving a similar outcome.
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Introduction linked to and may be considered precursors of invasive squamous
Actinically damaged skin is at increased risk of emergent malig-  cell carcinoma (SCC),” '* with indications that 60-65% of SCCs
nancy, an effect known as field cancerization," * which is charac-  may emerge from the site of an AK lesion.” As the risk of an indi-
terized by the presence of multiple subclinical and clinically ~vidual AK progressing to invasive SCC cannot be predicted,"!
visible lesions.”® Actinic keratoses (AKs) are epidemiologically treating the entire field is favoured over lesion-directed therapy.'?
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Field therapy has been shown to prevent the progression of
subclinical lesions in the long term, giving rise to low recurrence
rates compared with lesion-directed therapy.'>"*

Studies and clinical practice have shown that the presence of
multiple AKs indicates a greater risk of developing invasive non-
melanoma skin cancer and that early treatment of AKs reduces
the probability of progression.'®'> Additionally, certain risk fac-
tors including older age, fair skin and baldness are associated
with a greater degree of actinic damage."'® Population-based
studies investigating AK prevalence and its associated risk factors
concluded that elderly patients with European ancestry and high
cumulative sun exposure have the highest risk of developing
AKs.'”?! Previous history of skin cancer is another risk factor,
as shown by the baseline characteristics of previous AK study
populations.?

Ingenol mebutate gel was developed for the treatment of AK. It
eradicates AKs by a dual mechanism that includes direct induction
of cell death in proliferating keratinocytes, and stimulation of an
inflammatory response.'” Phase III clinical studies have shown
ingenol mebutate to be an effective and well-tolerated field therapy
for AK lesions on the head and body on areas up to 25 cm”*>*
The safety of ingenol mebutate has also been demonstrated on areas
up to 100 cm®.** This study aimed to broaden the clinical utility of
ingenol mebutate by evaluating the safety and efficacy of ingenol
mebutate gel when applied either simultaneously or sequentially to
AKs in two separate locations on the head and body.

Methods

Study design and patient population

This was a phase IIIb, multicentre, randomized, two-arm, paral-
lel-group, open-label, 16-week trial conducted at 24 sites in Italy
and Spain (NCT01787383). The protocol was approved by the
relevant independent ethics committees and institutional review
boards and the clinical trial conformed to the principles of the
Declaration of Helsinki. Informed written consent was obtained
from all patients.

Patients 18 years and older with four to eight clinically typi-
cal, visible, discrete, non-hyperkeratotic AK lesions on two sepa-
rate 25 cm® treatment areas on the face/scalp, and on the trunk/
extremities, were enrolled into the study. Patients were excluded
if the selected treatment areas were on periorbital skin, within
5 cm of an incompletely healed wound, or within 10 cm of a
basal cell carcinoma or SCC. Other exclusion criteria included:
prior treatment with ingenol mebutate; hypertrophic or hyperk-
eratotic lesions in the treatment area; non-responsive lesions
(i.e. did not respond to cryotherapy on two occasions); and his-
tory of skin conditions other than AK (such as eczema, unstable
psoriasis or xeroderma pigmentosum), which might interfere
with the study evaluations.

The primary objective of the trial was to compare the safety of
ingenol mebutate gel (0.015% and 0.05%) when applied either
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simultaneously or sequentially in two areas with AK lesions on
the head (face/scalp) and the body (trunk/extremities). The
secondary objectives were to determine efficacy and treatment
satisfaction.

Study treatment

Eligible patients were randomized 1 : 1 to either simultaneous
or sequential treatment with ingenol mebutate gel. Randomiza-
tion was stratified by country and by anatomical location for
face/scalp and trunk/extremities through an interactive voice/
web response system. In the sequential group, the order of treat-
ment areas (face/scalp first or trunk/extremities first) had equal
weighting.

Ingenol mebutate 0.015% gel was self-applied to the face/scalp
once daily for 3 days and ingenol mebutate 0.05% gel to the
trunk/extremities for 2 days. Patients in the simultaneous group
were treated with ingenol mebutate gel in both areas from day 1
(Visit 1). Patients in the sequential group treated one area with
ingenol mebutate gel from day 1 (Visit 1) and then treated the
second area 8 weeks later. The treatment schedule and investiga-
tor/patient assessments included identification of the selected
treatment areas; AK lesion counts; local skin responses (LSRs);
adverse events (AEs) and patient assessment (including Treatment
Satisfaction Questionnaire for Medication [TSQM]?) (Fig. 1).

The first single dose of ingenol mebutate gel was applied to each
treatment area (simultaneous treatment) or the first treatment area
(sequential treatment) under the direct supervision and manage-
ment of study site staff on the first treatment day, according to the
randomization schedule. The patient performed subsequent appli-
cation(s) of ingenol mebutate gel at home, having been instructed
how to spread the contents of the single dose tube evenly over the
selected treatment area. Patients in the sequential arm received
their second treatment cycle at week 8 and performed the subse-
quent applications of ingenol mebutate gel at home.

The primary endpoint was composite LSR score 3 days after
the first ingenol mebutate application to each treatment area.
The secondary endpoints included complete clearance of AK
lesions, percentage reduction in AK lesions in the treatment
areas and the TSQM 8 weeks after treatment. TSQM mainly
evaluates three elements of treatment satisfaction, with patient
evaluation of effectiveness, side-effects, convenience and global
satisfaction.*

Statistical methods

A sample size of 94 patients per group was required to obtain a
90% power to detect a difference of two points in composite
LSR score assuming a standard deviation of 4.2. One hundred
patients were to be enrolled for each of the two regimens,
allowing for a discontinuation rate of 5%. Analysis of composite
LSR score and AEs was carried out on the safety analysis set
(all patients who received at least one application of trial
medication).
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For the primary endpoint analysis, LSRs were assessed at each
visit using a standardized scale,?® with a composite score calcu-
lated from the sum of individual LSR scores (erythema, flaking/
scaling, crusting, swelling, vesiculation/pustulation and erosion/
ulceration; maximum composite score of 24). Composite LSR
score for the simultaneous and sequential groups was analysed
3 days after starting the treatment for each area using a Wil-
coxon signed rank test and an analysis of variance (aNnova) with
factors of treatment group, anatomical location and country and
with a random subject effect. Efficacy analyses were based on the
full analysis set, which was defined as all randomized patients.
Missing values were not imputed. Complete clearance of AK
lesions 8 weeks after treatment of each separate area was anal-
ysed by logistic regression, with factors of treatment group,
anatomical location and country and with a random subject
effect. Percentage reduction in the number of AKs 8 weeks after
treatment of each separate area was analysed similar to the LSR
score; TSQM was analysed using a Wilcoxon signed rank test
and an aNova with factors of treatment group, stratification
group (face, scalp) and country.

Results
Study population

Between March 2013 and October 2013, 199 patients were
enrolled and randomized in the trial, 101 patients to the simulta-
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skin response; SAE, serious adverse event;
STA, selected treatment area; TSQM,
Treatment Satisfaction Questionnaire for
Medication.

neous group and 98 to the sequential group (Fig. 2). Demo-
graphics and AK characteristics are shown in Table 1. The mean
age was 74.5 years. Most patients had been treated previously for
AK with cryosurgery on the face (simultaneous 55.1%, sequential
43.6%). All patients had AKs on the trunk and extremities, with
most lesions on the back of the hand (simultaneous 44.6% and
sequential 37.9%). In the simultaneous group, 94.1% of patients
received the full dose for both areas (81.6% in the sequential
group). Nine patients from the simultaneous group discontinued
the study, including seven defined as ‘other’ reasons: four for
wrong treatment area size and three for using the wrong treat-
ment kit. Twenty-two patients from the sequential group discon-
tinued the study, mostly for voluntary or other reasons,
including one for wrong treatment area size, five for using the
wrong treatment kit and two for fear of LSRs. Seventeen patients
withdrew from the study before the second treatment cycle. Two
patients from the simultaneous group and one from the sequen-
tial group withdrew because of unacceptable AEs, one of which
was treatment-related (Fig. 2). Slightly higher levels of adherence
were seen in the simultaneous treatment group than in the
sequential treatment group, with 94.1% vs. 87.8% for face/scalp
and 97.0% vs. 92.9% for trunk/extremities, respectively.

Safety
The mean composite LSR scores 3 days after treatment initiation
for the simultaneous group and the sequential group showed no

© 2015 LEO Pharma A/S. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons, Ltd.

on behalf of European Academy of Dermatology and Venereology.



Simultaneous or sequential use of ingenol mebutate 2195
Enrolled Table 1 Patient demographics and AK characteristics
Randomi
an (io_ glged Full analysis  Simultaneous  Sequential
- = - set(n=199) (n=101) (n = 98)
Simultaneous Sequential S -
group group 25 0(7)
Male 168 (84.4) 88 (87.1) 80 (81.6)
Female 31 (15.6) 13 (12.9) 18 (18.4)
1 lost to follow-up Race, n (%)
% other reasons White 198 (99.5) 100 (99.0) 98 (100.0)
5 other reasons 4 voluntary . o,
2 AEs 1 lost to follow-up Skin type, n (%)
| - Burns easily, 25 (12.6) 13 (12.9) 12 (12.2)
:13 ztger reasons never tans
1 voluntary Il - Burns easily, 136 (68.3) 69 (68.3) 67 (68.4)
tans minimally
Ill — Burns moderately, 38 (19.1) 19 (18.8) 19 (19.4)
tans gradually
(light brown)
Age (years), mean 745 74.4 745
Duration of AK 6.0 (0-33) 6.0 (0-31) 6.0 (0-33)
(years), median (range)
Figure 2 Patient flow. AE, adverse event. Baseline AK lesion 5.0 (4-8) 6.0 (4-12)
count, median (range)
L. L. . . Patients previously 87 (86.1) 83 (84.7)
statistically significant difference (10.4 vs. 9.7, respectively; treated for AK, n (%)
P =0.13). Mean composite LSR scores were similar in the
. i AK treatment
simultaneous and sequential treatment groups for face/scalp history, 1 (%)
(11.8 and 10.6 respectively) and trunk/extremities (9.1 and 8.8 Cryotherapy/liquid 44 (43.6) 54 (55.1)
respectively). LSR profiles between treatment groups were com- nitrogen
parable, peaking at day 3 and returning to baseline levels within Surgical 24 (23.8) 17(17.3)
30 days (Fig. 3a,b). Higher scores were observed for the face, excision/curettage
scalp and chest in both treatment groups (Fig. 4). Dermabrasion 330 331
. . Chemical I 0 (0.0 1(1.0
A total of 32 AEs were reported by 22 patients (21.8%) in the emical peet 00 (1.0
. . R Laser resurfacing 1(1.0) 0(0.0)
simultaneous treatment group compared with the sequential )
h 25 AR d by 22 K 5-fluorouracil 6(5.9) 3(3.1)
treatment group where s were reported by patients Imiquimod 22 (21.8) 24 (24.5)
o).
(2.2.4% %); see Table 2 for a summar?r of AEs. All AEs reported Diclofenac 38 (37.6) 25 (25.5)
within the treatment areas were considered to be related to study Photodynamic therapy 42 (41.6) 34 (34.7)
drug by the investigator, and were more frequently experienced Retinoids 0(0.0) 6 (6.1)
by patients in the simultaneous group than those in the sequen- Other 8(7.9) 9(9.2)

tial group (Table 2). Application-site pruritus and pain were the
most common AEs observed within the treatment area of
patients in the simultaneous group (eight patients and five
patients respectively), and in the sequential group, no AE was
reported for >1% of the patients. Two patients from the simulta-
neous group withdrew following AEs of SCC of the skin and sco-
toma, and one patient from the sequential group due to
haemorrhagic erosive gastritis. The case of SCC of the skin was
classed as being treatment-related by the investigator, and the
scotoma was not assessable, whilst the case of haemorrhagic ero-
sive gastritis was considered to be unrelated to treatment. The
SCC of the skin and haemorrhagic erosive gastritis were later
classed as serious AEs by the investigator.

Efficacy

Complete clearance rates for the simultaneous and sequential
treatment groups were 52.7% and 46.9% respectively (Fig. 5)
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*At least medium depth chemical peel.
AK, actinic keratosis.

with no statistically significant difference between the two treat-
ment groups (P = 0.34). Complete clearance rates were similar
for face/scalp in the simultaneous and sequential treatment
groups (53.3% vs. 50.0% respectively), although for trunk/ex-
tremities, the simultaneous treatment group had numerically
higher clearance rates than the sequential group (52.2% vs.
43.6%). The mean percentage reduction in number of AKs was
similar in the simultaneous and sequential groups (83.4% and
79.1% respectively; P = 0.20).

Patient-reported outcomes

Patient treatment satisfaction was measured using TSQM scores
on a scale of 0-100, where higher scores equate to better out-
comes. The simultaneous and sequential groups did not differ
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significantly in terms of TSQM scores for treatment effectiveness
(mean: 63.1 and 66.4, respectively; P = 0.38), side-effects after
the first 8 weeks of treatment (mean: 93.1 and 95.1, respectively;
P =0.36), convenience (mean: 73.7 and 74.7 respectively;

Discussion

This phase IIIb study compared the safety and efficacy of ingenol
mebutate gel (0.015% and 0.05%) when applied simultaneously
or sequentially to AKs in two areas on the head and body. Treat-
ment duration and LSR resolution times are short with ingenol
mebutate in comparison with other field therapy treatments.'* In
addition, the LSR profile in this study was consistent with results
already observed in pivotal studies” and was nearly identical
between the two treatment groups. We found no difference
between the number of AEs in the simultaneous and sequential
treatment groups, and the number of AEs was low in both. The
safety profile did not vary by treatment area and was consistent
with other studies: in one 12-month follow-up study of
108 patients treated with ingenol mebutate, only three AEs were
identified in treatment areas; none was considered related to inge-
nol mebutate and none was SCC.>> In another 12-month study in
329 patients, three cases of SCC of skin were observed in the vehi-
cle control group and none in the ingenol mebutate group.'

The favourable rate of complete clearance in the simultaneous
treatment group means that patients can receive their treatment for
both areas in one visit, rather than having to return to the clinic for
a second cycle of treatment. A possible limitation of this study is

Table 2 Summary of adverse events over the study duration (safety analysis set)

AEs Simultaneous (n = 101) Sequential (n = 98)
Number of AEs Number of patients, n (%) Number of AEs Number of patients, n (%)

All AEs 32 22 (21.8) 25 22 (22.4)

Severe AEs 2 2(2.0) 2 2(2.0)

Treatment-related AEs 23 19 (18.8) 7 7(7.1)

AEs within treated areas 16 15 (14.9) 4 4(4.1)

AEs leading to withdrawal from trial 2 2(2.0) 1 1(1.0)

Serious AEs 3 3(3.0) 4 4(4.1)

AE, adverse event.
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that fewer patients returned for a second cycle of treatment in the
sequential arm, but this discontinuation rate was not for treatment-
related reasons, but was defined as voluntary or other reasons, sug-
gesting that a sequential dosing schedule requiring follow-up visits
was less convenient in this patient population. Although details of
the reasons for discontinuation defined as ‘other’ and ‘voluntary’
are difficult to specify, only two patients indicated fear of LSRs, sug-
gesting that this was not a major contributor to dropping out. Five
patients in the sequential group, and three in the simultaneous
treatment group, had used the wrong treatment kit (defined as
other reason) and were thus discontinued. A second cycle of treat-
ment was well tolerated, with high TSQM scores and high treat-
ment adherence. In fact, in the TSQM analysis, the score for
convenience did not differ significantly between the two groups,
suggesting that LSRs did not impact on patient self-evaluation of
treatment at week 8.

Shergill et al.*’
associated with increasing rates of non-adherence to topical ther-
apy (adjusted odds ratio for treatment durations greater than
4 weeks = 2.2, P <0.01).” Trials of ingenol mebutate have

reported that the short duration of treatment supports very high
1322

have shown that duration of treatment can be

(>98%) adherence compared with other topical AK treatments.
The results from this study suggest that when selecting either a
simultaneous or sequential treatment plan, there is a need to edu-
cate patients on what to expect from their treatment in terms of
LSRs. In this trial, in the simultaneous arm, patients were able to
administer the appropriate treatments by treatment area without
confusion, supporting the fact that both dose formulations can be
prescribed simultaneously with appropriate patient education.

The positive TSQM findings across the treatment groups sug-
gest that a non-invasive, self-administered topical treatment may
be preferred in patients with multiple or recurrent AK lesions. A
simultaneous treatment schedule is likely to have benefits in both
health resource allocation and patient convenience, as a patient
would not need to return to the clinic for a second visit. In any
case, topical field treatment is beneficial compared with lesion-
directed treatment.'* In a clinical study where all visible baseline
lesions were treated with cryosurgery followed by either ingenol
mebutate gel or vehicle, ingenol mebutate showed long-term
added benefits in the suppression of both baseline and emerging
lesions, presumably through an effect on subclinical AK lesions.'?

In conclusion, both simultaneous and sequential treatment of
AK with ingenol mebutate showed a similarly acceptable safety
and tolerability profile, with a high efficacy in clearing multiple
AK lesions on both head and body locations. Ultimately, the
treatment schedule is based on agreement between the physician
and the patient; this study helps to support the selection of the
most appropriate regimen to treat AK in individual patients.
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