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A
Actinic keratosis (AK) results from chronic 

sun exposure and occurs as both subclinically 
and clinically visible dysplastic lesions in 
sun-damaged areas of field cancerization.1 AK 
lesions vary widely from flat and scaly plaques 
to thick hypertrophic lesions.2 More than 80 
percent of AK lesions occur on highly visible 
areas such as the head, neck, dorsal surface of 
the hands, and forearms,2 which could have 
a detrimental impact on skin appearance on 
top of pre-existing, sun-induced cosmetic 
impairments. Patients who live with AK often 
express frustration and embarrassment, as AK 
lesions can be unsightly, particularly when 
they are located on the face.3,4 Several studies 
have demonstrated that AK is associated with 
a decreased quality of life (QoL);4–6 prolonged 
treatment durations7 and patient concerns 
over scarring,8 are contributing factors to this 
decrease in QoL and are particularly relevant 

when AKs are on the face. The combined impact 
of living with AK, the negative effect of AK 
on cosmetic appearance, and the common 
interpretation that AK lesions are precursors to 
skin cancer can have detrimental psychosocial 
impacts on patients.3–5 The majority of 
treatments for AK are associated with some 
level of discomfort, restrictions (e.g., the use 
of protective clothing and avoidance of sun 
exposure), and alterations of appearance.9 
Between 80 and 90 percent of patients who use 
topical pharmacotherapy experience local skin 
responses (LSRs) of erythema, burning, and 
ulceration.10 In this setting, an understanding of 
the cosmetic outcomes and patient satisfaction 
with AK treatments, as well as the impact AK 
therapy can have on QoL, might help to improve 
AK treatment efficacy and safety.11,12

Ingenol disoxate (LEO 43204) is an ingenol 
derivative developed for the field treatment 
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Objective: To report cosmetic outcomes and patient 
satisfaction with ingenol disoxate (LEO 43204) used 
in a once-daily, three-day field treatment regimen 
in patients with actinic keratosis. Design: This was a 
phase II, multicenter, open-label trial (ClinicalTrials.gov: 
NCT02305888) involving 20 trial sites in the United States.
Participants: Patients with between five and 20 clinically 
typical actinic keratoses lesions on the full face/250cm2 
on the chest, 25cm2 to 250cm2 on the scalp, or 250cm2 on 
the trunk/extremities were included. Measurements: 
The assessment methods in this study included the 
examination of global photo-damage at Week 8; a 
cosmetic outcome questionnaire to evaluate the overall 
appearance and feel of the skin following treatment at 
Week 8; and a treatment satisfaction questionnaire for 
medication (TSQM) to evaluate patient satisfaction with 
treatment at Week 8. Results: Treatment adherence was 
high, with 97 percent of patients overall applying the full 
three-day regimen. Global photo-damage improvement 
was seen in 66, 69, and 72 percent of patients in the face/
chest, scalp, and trunk/extremities groups, respectively. 
Improved overall appearance of the treatment area was 
reported by 95, 97, and 80 percent of patients in the face/
chest, scalp, and trunk/extremities groups, respectively. In 
addition, overall feel of the treatment area was reported as 
improved by 92, 95, and 70 percent of patients in the face/
chest, scalp, and trunk/extremities groups, respectively. 
Overall, the mean scores for all four treatment satisfaction 
questionnaires for medication domains were high in each 
treatment group, ranging from 66.7/100 to 91.3/100. 
In particular, mean scores for global satisfaction were 
73.9/100, 79.7/100, 66.7/100 for the face/chest, scalp, 
and trunk/extremities groups, respectively.  Conclusion: 
Actinic keratosis field treatment with ingenol disoxate 
provided favorable cosmetic benefits and high treatment 
satisfaction.
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of AK and is often selected for its improved 
chemical stability over ingenol mebutate, 
direct cellular cytotoxicity, and ability to 
induce proinflammatory mediators.13 In Phase 
II trials, ingenol disoxate has been shown 
to be effective and well-tolerated as a field 
treatment for AK when applied once daily for 
two consecutive days on areas of skin on the 
face, scalp, and/or chest (measuring between 
25–250cm2 depending on anatomical location) 
and was associated with a significantly higher 
treatment satisfaction when compared with 
vehicle gel (p<0.001).14,15 The short-term 
treatment regimen with ingenol disoxate might 
positively impact treatment adherence and be 
perceived more favorably by both patients and 
physicians,7,8 in contrast with other treatments 
for AK that are typically used over a period of 
weeks.

Pre-clinical evaluations of ingenol disoxate 
suggest a similar dual mode of action to ingenol 
mebutate,13 which could translate into similar 
cosmetic benefits in patients with AK; high 
satisfaction with cosmetic outcome, compared 
with placebo, use has been reported following 
field treatment of non-facial AK with ingenol 
mebutate 0.025% and 0.05% gel for two or 
three consecutive days.16

Here, we present cosmetic and patient 
satisfaction outcomes from a Phase II, open-
label trial assessing the efficacy and safety of 
ingenol disoxate applied once daily for three 
consecutive days on the full face/chest, on the 
scalp, or on the trunk/extremities. Efficacy and 
safety results were presented in a separate 
article.17

METHODS
Trial design. This Phase II, multicenter, 

open-label, eight-week trial evaluated ingenol 
disoxate (LEO 43204) applied once daily for 
three consecutive day, on either the full face 
or approximately 250cm2 of the chest, 25 to 
250cm2 of the exposed scalp, or 250cm2 of the 
trunk or extremities (NCT02305888; Figure 1). 
Cosmetic and patient satisfaction outcomes 
were evaluated as additional endpoints and 
are reported here; the primary and secondary 
endpoints (safety and efficacy, respectively) are 
reported in a separate article.17 The protocol was 
approved by the appropriate independent ethics 
committee and institutional review boards, and 
was conducted in accordance with the ethical 
principles of the Declaration of Helsinki, the 

International Conference on Harmonisation 
and Good Clinical Practice, and all applicable 
regulatory requirements. Informed, written 
consent was obtained from all patients. 

Inclusion and exclusion criteria. Patients 
were included if they were aged 18 years and 
older with 5 to 20 clinically typical, visible, 
discrete AKs within a selected treatment area 
of sun-damaged skin either on the full face/
chest, scalp, or trunk/extremities. In addition, 
patients could have visible and discrete 
hyperkeratotic or hypertrophic lesions in the 
treatment area. Patients were excluded if the 
selected treatment area was within 5cm of an 
incompletely healed wound or a suspected basal 
or squamous cell carcinoma. Other exclusion 
criteria included prior ingenol mebutate 
treatment in the selected area, the presence of 
atypical nonresponsive lesions (unresponsive 
to cryotherapy on two occasions), or a history 
of skin conditions that interfere with the 
evaluation of AKs (such as eczema, unstable 
psoriasis, or xeroderma pigmentosum).

Treatment. Patients were assigned to 
receive one of three concentrations of ingenol 
disoxate gel dependent upon the region to be 
treated; the face/chest group received 0.018% 
concentration, the scalp group received 0.037%, 
or trunk/extremities group received 0.1%. 
The gel was applied by the patients for three 

consecutive days. On Day 1, the gel was applied 
under the supervision of trained research staff, 
while on Days 2 and 3, the patients self-applied 
treatment at home.

Endpoints and assessments. At baseline 
and Week 8, the investigator performed a visual 
and tactile clinical evaluation of the extent 
of photo-damage in the treatment area. The 
following characteristics of photodamage were 
evaluated using a 5-point scale of 0 (none) to 
4 (extreme): fine wrinkling, coarse wrinkling, 
mottled pigmentation, roughness, sallowness, 
skin laxity, and telangiectasia.

The investigator also performed an 
integrated clinical assessment of the change in 
photodamage from baseline (i.e., global photo-
damage outcome) at Week 8 using a 7-point 
symmetrical scale from marked worsening (-3) 
to marked improvement (+3). This assessment 
was not a summary of the scores from the visual 
and tactile clinical evaluation of photo damage 
characteristics described above, although 
evaluation of these characteristics did serve as a 
guide for investigators.

The Treatment Satisfaction Questionnaire for 
Medication (TSQM) version 1.4 is comprises 14 
questions that evaluate patient satisfaction with 
treatment across four domains: effectiveness, 
side effects, convenience, and global 
satisfaction.18 Scores were transformed for each 

FIGURE 1. Trial design (TSQM: Treatment Satisfaction Questionnaire for Medication)
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domain ranging from 0 to 100, with higher 
scores indicating greater satisfaction. Patients 
completed the TSQM at Week 8; patients who 
withdrew or completed the trial prior to Week 
8 completed the TSQM at the time of their exit 
visit.

A cosmetic outcome questionnaire was 
used to evaluate the change in the overall 
appearance and overall feel of the skin after 
treatment. The questionnaire used a 5-point 
scale for self-reported scoring: 0=much 
worsened, 1=somewhat worsened, 2=no 
change, 3=somewhat improved, and 4=much 
improved. Patients completed the cosmetic 
outcome questionnaire at Week 8.

Statistical methods. Initially, 18 patients 
were recruited for each treatment group to 
determine the safety and tolerability of the 
treatments up to Day 8 based on dose-limiting 
events. No formal sample size calculation was 
performed; the sample size was chosen to 
obtain an adequate precision for the rate of 
dose-limiting events as reviewed by the Early 
Data Review Committee. The sample size for the 
latter part of the trial (62 patients, including 
the initial 18) was chosen to obtain the same 
precision as that seen in other Phase II trials 
evaluating ingenol disoxate with respect to 
efficacy endpoints.14,15 The full analysis set (FAS) 
comprised all patients who received treatment, 
excluding one patient with AKs on the chest 

who was assigned to the wrong treatment 
group and instead received ingenol disoxate 
0.1% gel for the treatment of AKs on the trunk/
extremities. Investigator and patient-reported 
outcomes were summarized using descriptive 
statistics based upon the observed cases in 
the FAS. For the TSQM questionnaire, scores 
were summarized at Week 8 for each domain 
(effectiveness, side effects, convenience, and 
global satisfaction).

RESULTS
Trial population. A total of 253 patients 

from 20 trial sites in the United States were 
enrolled in the trial between March 2015 
and May 2015. Of these, 64 patients failed 
screening and 189 patients were assigned to the 
treatment groups. In total, 188 patients were 
included in the FAS, as one patient was excluded 
due to incorrect dose assignment (face/chest, 
n=63; scalp, n=63; trunk/extremities, n=62). 
All but two patients completed the trial; one 
patient in the scalp group withdrew due to an 
adverse event (AE) and one patient in the trunk/
extremities group was lost to follow-up; patient 
disposition and baseline characteristics are 
presented in a separate article.17 Self-reported 
treatment adherence was high, with 97 percent 
of patients overall applying the full three-day 
regimen (face/chest, n=95%; scalp, n=98%; 
trunk/extremities, n=97%). 

Photo-damage outcome. Global 
photo-damage improvement was seen in 
approximately two-thirds of the patients 
overall (Figure 2); improvements were seen in 
66, 69, and 72 percent of patients in the face/
chest, scalp, and trunk/extremities groups, 
respectively. The proportion of patients that 
had marked or moderate improvements in 
the face/chest, scalp, and trunk/extremities 
groups, respectively, were 53, 40, and 44 
percent. Moderate worsening was observed 
in one patient (1.6%) in the face/chest group. 
Minor worsening was observed in one patient 
each in the face/chest (1.6%) and scalp (1.6%) 
groups, and two (3.3%) patients in the trunk/
extremities group. No marked worsening was 
observed in any individuals in any of the three 
treatment groups. 

Of the seven individual photo-damage 
characteristics, the largest mean change from 
baseline to Week 8 was in roughness (face/
chest, -0.77; scalp, -0.69; trunk/extremities, 
0.70; Figure 3). Across all treatment groups, 
the mean change from baseline to Week 8 
ranged from -0.40 to 0.06 for fine wrinkling, 
coarse wrinkling, sallowness, skin laxity, and 
telangiectasia. For mottled pigmentation, the 
mean change from baseline to Week 8 was 
numerically greater in both the face/chest 
(-0.45) and scalp (-0.47) groups than in the 
trunk and extremities (0.21) group.

FIGURE 2. Global photo-damage outcome assessment at Week 8 by treatment group
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Cosmetic outcome. At Week 8, 95, 97, and 
80 percent of patients reported an improved 
overall appearance of the treatment area in the 
face/chest, scalp, and trunk/extremities groups, 
respectively (Figure 4). A much-improved 
overall appearance of the treatment area was 
reported by 68, 79, and 34 percent of patients 
in the face/chest, scalp, and trunk/extremities 
groups, respectively. The overall feel of the 
treatment area was also reported as improved 
by the majority of patients (face/chest, 92%; 
scalp, 95%; trunk/extremities, 70%; Figure 4). 
A much-improved feel of the treatment area 
was reported by 71, 77, and 38 percent in the 
face/chest, scalp, and trunk/extremities groups, 
respectively. There were no AEs of scarring. 
One patient in the face/chest group had an 
AE of hyperpigmentation that was classed as 
treatment-related.

Patient satisfaction (TSQM). Overall, 
mean scores for all four TSQM domains were 
high in each treatment group, ranging from 
66.7/100 to 91.3/100 (Figure 5). Mean scores 
for side effects and for convenience were 
similar across treatment groups, ranging from 
88.2/100 to 91.3/100 and from 80.9/100 to 
85.3/100, respectively. For effectiveness, higher 
mean scores were observed in the face/chest 
(74.9/100) and scalp (82.2/100) groups than in 
the trunk/extremities (68.4/100) group; similar 
results were observed for global satisfaction 
(face/chest, 73.9/100; scalp, 79.7/100; trunk/
extremities, 66.7/100).

DISCUSSION
AK is caused by chronic sun exposure and 

predominantly occurs in highly visible regions 
such as the face, thus having a detrimental 
impact on cosmetic appearance, QoL, and 
existing sun damage.2–4, 6 This Phase II trial 
evaluated the cosmetic outcomes and patient 
satisfaction with ingenol disoxate gel using 
a once-daily treatment regimen for three 
consecutive days on the face/chest, scalp, or the 
trunk/extremities of patients with AK.

Global photo-damage and cosmetic 
outcome. Improvement in investigator-
assessed photo-damage was observed in 
approximately two-thirds of the patients in this 
trial, and approximately half were assessed as 
having marked or moderate improvement. This 
was supported by the proportion of patients 
in the face/chest, scalp, and trunk/extremities 
groups self-reporting a much-improved overall 

appearance (68%, 79%, and 34%, respectively) 
and feel (71%, 77%, and 38%, respectively); it 
should be noted that more patients reported 
improved cosmetic outcomes in the face/
chest and scalp groups than in the trunk/
extremities group. It is also worth noting that 
approximately 15 percent of patients each in 
the face/chest and scalp groups and 26 percent 
of patients in the trunk/extremities group 
had hyperkeratotic/hypertrophic lesions at 
baseline.17 These lesions are typically difficult 
to treat and yet patients scored highly in terms 
of investigator- and patient-reported cosmetic 
outcomes. Patient satisfaction with cosmesis in 
this trial might also reflect inclusion criteria that 
specified that patients have AK lesions within 
an area of sun-damaged skin; ingenol disoxate 
might be treating underlying sun damage in 
addition to cosmetically unpleasant AK lesions. 
Interestingly, the proportion of patients who 
reported overall appearance or feel as much-
improved exceeded rates of complete clearance 
of AK lesions (AKCLEAR 100).17 Patients and 
clinicians should discuss the balance between 
efficacy and cosmetic outcome when choosing 
their treatment; for example, cryotherapy 
is associated with high efficacy but also 
hypopigmentation and scarring.19

Comparisons of cosmesis between 
treatments for AK can be difficult, as cosmetic 
outcomes vary substantially between trials.12 
However, a meta-analysis of 84 randomized 
trials evaluating 24 treatments for AK found 
that, generally, imiquimod treatments and 

photodynamic therapy resulted in better 
cosmetic outcomes than did cryotherapy and 
5-fluorouracil (5-FU) treatments.12 However, 
it is important to note that the tools used 
for assessment of cosmetic outcomes were 
not harmonized for comparison in this 
meta-analysis. High patient satisfaction 
with cosmetic outcome has been observed 
following field treatment of nonfacial AK 
lesions with ingenol mebutate 0.025% and 
0.05% gels for two or three consecutive days 
as compared with treatment with vehicle gel 
(p<0.0001).16 This is in line with subsequent 
reports of improvements in skin texture and 
the absence of scarring, hypopigmentation, 
or hyperpigmentation with ingenol mebutate 
treatment.20,21 In addition, ingenol mebutate has 
beneficial features in terms of clearing mottled 
pigmentation and reducing tactile roughness, 
with authors also reporting a noteworthy effect 
on signs of skin aging.22

A trial evaluating 5-FU 5% applied to the 
full face for two weeks assessed photoaging 
characteristics on a scale of 0 to 9, including 
coarse wrinkling, fine wrinkling, and mottled 
hyperpigmentation. The overall global 
photoaging severity score was shown to be 
significantly improved from baseline at Week 24 
(p<0.05); however, treatment was associated 
with skin irritation and unappealing cosmetic 
outcomes during treatment.23 No scarring was 
observed in the present trial, which is commonly 
associated with aggressive treatments such as 
strong chemical peels;24 interestingly, cosmetic 

FIGURE 3. Mean change from baseline to Week 8 in photo-damage assessment scores
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outcomes reported with light-to-moderate 
trichloroacetic acid chemical peels are 
comparable with the cosmetic outcomes in the 
present trial.25

Patient satisfaction (TSQM). Patient 
satisfaction with treatment, as measured by the 
TSQM, was high in all four domains, with higher 
scores observed for effectiveness and global 
satisfaction in the face/chest and scalp groups. 
The high patient satisfaction was supported 
by the low drop-out rate and high treatment 

adherence observed in this trial.
Similarly, previous dose-finding trials 

evaluating once-daily ingenol disoxate for 
two consecutive days as a field treatment for 
AK have demonstrated significantly higher 
global treatment satisfaction and effectiveness 
scores (as measured by TSQM) in comparison 
with those seen with the use of vehicle gel 
(p<0.001).14,15 In addition, the results in 
the present trial, which evaluated a larger 
treatment area, are similar to the patient 

satisfaction data reported in ingenol mebutate 
trials; the TSQM was used in four Phase III 
trials evaluating two- and three-day regimens 
in areas measuring up to 25cm2. Significantly 
greater global satisfaction and satisfaction 
with effectiveness were observed for ingenol 
mebutate as compared with vehicle use 
(p<0.001).11 

High patient satisfaction with ingenol 
mebutate and ingenol disoxate might reflect 
the low impact of treatment on QoL. In a 
prospective pilot study, patients treated for 
their AK had significant improvements in QoL 
three weeks after treatment with ingenol 
mebutate and were not affected by the 
presence of side effects.26 Conversely, Hanke et 
al27 reported a correlation between LSRs and 
health-related QoL (HRQoL) in patients treated 
with ingenol mebutate after cryotherapy; 
however, the impact of treatment-related LSRs 
on HRQoL was reported as small, manageable, 
and short-lasting; HRQoL ultimately improved 
beyond baseline two weeks after application 
of ingenol mebutate. Given the effectiveness 
and patient satisfaction of a short-term 
treatment with ingenol mebutate,11,28 similar 
dosing strategies were employed in this 
study17 and in other studies examining ingenol 
disoxate.14,15

With regard to other topical treatments, 
patients treated with 5-FU have reported high 

FIGURE 4. Cosmetic outcome at Week 8

FIGURE 5. TSQM (Treatment Satisfaction Questionnaire for Medication) at Week 8
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treatment satisfaction; however, treatment 
satisfaction with 5-FU can be affected by 
dissatisfaction with side effects. In a trial of 
20 patients treated with 5-FU 5% cream for 
two weeks, 75 percent of patients reported 
being very satisfied with treatment, despite 
63 percent of patients reporting that their 
treatments were very uncomfortable.23 Side 
effects associated with 5-FU treatment, such 
as pain, erythema, and unsightliness, might 
be unacceptable for many patients, which 
could lead to premature discontinuation of 
treatment.29 A comparison between 5-FU 5% 
cream and ingenol mebutate 0.015% gel as 
treatments for AK found no difference in most 
of the side effects not evaluated in the LSR 
score (such as pruritus, pain, and headache).30 
However, side effects encompassed in the LSR 
score (erythema, flaking/scaling, crusting, and 
swelling) lasted more than twice as long in 
patients treated with 5-FU in comparison with 
in patients treated with ingenol mebutate; this 
was demonstrated in the significantly greater 
LSR area under the curve, despite similar peak 
composite LSR intensities. The mean pain 
intensity per visit was five times greater in the 
5-FU treatment group compared with such in 
the ingenol mebutate treatment group.30

Treatment regimen. The ingenol disoxate 
treatment regimen evaluated in this trial was 
short in comparison with other field therapies 
for AK, which can range from several weeks 
to several months.31–33 In studies evaluating 
two- or three-day ingenol mebutate regimens 
treating AK over a 25cm2 area, data suggest 
that short treatment duration contributes 
to a low impact on QOL26, 27 and a rate of 
more  than 98 percent for adherence to 
therapy.28 These data are in line with the 
self-reported treatment adherence observed 
in this trial. Treating larger areas in this trial 
with ingenol disoxate compared to previous 
trials evaluating ingenol mebutate resulted 
in comparably high patient satisfaction. This 
may, in part, be attributed to the similar short 
treatment durations.28 Of note, treatment of 
a 250cm2 area of skin with ingenol disoxate 
did not result in any new safety or LSR 
findings compared to ingenol mebutate 
treatments done over a 25cm2 area.17,28 Other 
AK treatments, such as imiquimod, have a 
dose-dependent increase in risk of systemic 
side effects, such as flu-like symptoms,34 
which could impact patient satisfaction. 

CONCLUSION
In conclusion, ingenol disoxate 0.018%, 

0.037%, or 0.1% gel applied once-daily for 
three consecutive days on the full face or up to 
250cm2 on the chest, on 25 to 250cm2 of the 
scalp, or on 250cm2 of the trunk or extremities, 
respectively, resulted in favorable cosmetic 
benefits from both physician and a patient 
perspectives. High adherence and patient 
treatment satisfaction were observed with these 
treatments.
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