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Background: Ingenol mebutate gel is a topical field treatment for actinic keratosis (AK). The 

treatment elicits application-site reactions in most patients. This analysis evaluated the relation-

ship between the severity of reactions and the speed of their resolution.

Methods: Patients in Phase III studies were treated for AKs on the face (n=218), scalp (n=56), 

and trunk and extremities (n=209). All of the patients were treated with either ingenol mebu-

tate gel 0.015% once daily for three consecutive days (face/scalp) or ingenol mebutate gel 

0.05% once daily for two consecutive days (trunk/extremities). Local skin reactions (LSRs) 

were assessed on a 5-point scale from 0 to 4 in six categories, yielding composite scores in 

the range of 0 to 24.

Results: The composite LSR score on the day after the last application of ingenol mebutate 

gel was an important predictor of the speed of resolution of LSRs. The rate of resolution was 

greatest for AKs treated on the face, followed by the scalp, and then the trunk and extremities. 

All patients were expected to have minimal LSR scores for the face and scalp at 2 weeks, and 

for the trunk and extremities at 4 weeks.

Conclusion: The absolute reduction in LSR scores was proportional to the composite LSR 

score on the day after the last application of ingenol mebutate gel treatment. The rate of resolu-

tion for LSRs was dependent on the anatomic site treated as well as the day 4 composite score. 
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Introduction
Actinic keratosis (AK) is a common precursor to sun-related squamous cell carci-

noma. Common types of lesion-directed therapies for AK include cryotherapy and 

curettage.1,2 Patient-applied topical field therapies, including fluorouracil, imiqui-

mod, and diclofenac, require adherence to a prolonged treatment regimen to achieve 

effective lesion clearance. Adherence and tolerability may be compromised by the 

adverse cosmetic effects and persistent local skin reactions (LSRs) associated with 

these treatments.3 Office-based field treatments, such as photodynamic therapy and 

ablative laser treatment, may be accomplished in one or more office visits, although 

LSRs may nonetheless be persistent,4,5 and delayed wound healing may occur with 

laser resurfacing.5

Four recently concluded Phase III studies have demonstrated the effectiveness 

and safety of ingenol mebutate gel applied as a topical field treatment of AK for two 

or three consecutive days.6,7 This treatment produced significant short-term clear-
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ance of AK versus placebo, clinically relevant sustained 

clearance, and long-term lesion reduction.6,7 Rates of 

complete clearance (primary end point) and partial clear-

ance (secondary end point), defined as ≥75% reduction 

from baseline in the number of visible AKs, were assessed 

on day 57. Safety end points included adverse events and 

LSRs, assessed according to a prespecified scale. In most 

patients, the treatment elicited application-site reactions. 

The LSRs typically occurred within 1 day of treatment 

initiation, peaked in severity up to 1 week after completion 

of treatment, and resolved within 2 weeks for areas treated 

on the face and scalp, or within 4 weeks for areas treated 

on the trunk and extremities.6

In this analysis, we evaluated the relationship between 

the severity of the composite LSRs and the speed of their 

resolution in patients who were treated for AKs of the face, 

the scalp, or the trunk and extremities.

Methods
Data were collected from four multicenter, randomized, par-

allel-group, double-blind studies.6 For the face and scalp loca-

tions, results from two pivotal Phase III trials (NCT00916006 

and NCT00915551) were included in the analysis. A total of 

220 patients were treated for AKs on the face, and 56 patients 

were treated for AKs on the scalp. Two patients were withdrawn 

from the facial analysis. For trunk and extremity locations, 

results from two pivotal Phase III studies (NCT00742391 and 

NCT00942604) were included in the analysis. A total of 209 

patients were treated for AKs on the trunk and extremities. 

All patients provided written consent prior to enrollment. The 

protocols for all studies were submitted to Institutional Review 

Boards (IRBs) and Independent Ethics Committees (IECs), in 

the United States and Australia, respectively. Approval from 

the IRBs/IECs was obtained before the start of the studies.

All patients had 4–8 AKs within a 25 cm2 area and were 

treated with ingenol mebutate gel, 0.015%, once daily for 

three consecutive days (face/scalp) or ingenol mebutate gel 

0.05% once daily for two consecutive days (trunk/extremi-

ties). LSRs were assessed on days 3 or 4 (1 day after the last 

application), day 8 (week 1), day 15 (week 2), day 29 (week 

4), and day 57 (week 8). LSRs, which included erythema, 

flaking/scaling, crusting, swelling, pustulation/vesiculation, 

and erosion/ulceration, were assessed on a 5-point scale 

from 0 to 4 (with higher numbers indicating greater sever-

ity), yielding composite scores in the range of 0 to 24. The 

composite score is the sum of the six individual scores that 

were recorded at each study visit for each patient. A simple 

regression model was used to predict the week 1, 2, 4, and 8 

composite LSR scores from the composite LSR score on the 

day after the last application. The percentage reduction in 

composite LSR scores from day 3 or 4 to week 1, 2, 4, and 

8 could be assumed to be the same across all three groups 

(low, medium, and high composite LSR score at day 4) but 

specific for each of the three anatomic locations.

Results
Patients were grouped by LSR severity according to their 

composite LSR score at 1 day after the last application of 

ingenol mebutate gel (Table 1). LSRs peaked on the day after 

the last application for the majority of patients – face, 88%; 

scalp, 68%; and trunk and extremities, 58% – or by 1 week 

after – face, 12%; scalp, 23%; and trunk and extremities, 

33%. Regression analysis using composite LSR scores from 

all posttreatment assessments is graphically represented for 

patients who were treated with ingenol mebutate gel for 

AKs on the face ( Figure 1), scalp (Figure 2), and trunk and 

extremities (Figure 3).

The model calculated the expected reduction in LSRs 

as a percentage of the day 4 score (Table 2). The composite 

LSR score on the day after the last application of ingenol 

mebutate gel was found to be an important predictor of the 

resolution of LSRs. Among patients treated on the face, a 

high initial composite LSR score of 21 at day 4 was predicted 

to decrease to 13.0 at 1 week, to 3.9 at 2 weeks, to 2.1 at 

4 weeks, and to 1.2 at 8 weeks (Table 3). An intermediate 

initial LSR score of 10 was predicted to decline to 6.2, 1.8, 

1.0, and 0.6, respectively, and a low initial LSR score of 5 

was predicted to drop to 3.1, 0.9, 0.5, and 0.3, respectively. 

Similar patterns were seen in patients treated on the scalp 

(Table 4) and the trunk and extremities (Table 5).

The expected percentage reduction in composite LSR 

scores from day 3 or 4 to weeks 1, 2, 4, and 8 was similar 

across all the three groups (low, medium, and high  composite 

LSR score at day 4) and specific for each of the three  

anatomic locations. However, the absolute reduction in 

Table 1 Classification of patients by range of LSR composite 
score at 1 day after the last application of ingenol mebutate gel

LSR Composite score Mild Moderate Severe

Face
Score range 0–6 7–11 12–21
Patients, n 62 96 60
Scalp
Score range 0–6 7–11 12–15
Patients, n 29 20 7
Trunk/extremities
Score range 0–6 7–11 12–16
Patients, n 140 61 8

Abbreviation: LSR, local skin reaction.
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Time course of LSR severity and resolution

Figure 1 Face: expected composite LSR score at week 1–8 in three groups, based on the composite score at day 4 for patients treated with ingenol mebutate gel, 0.015%, 
for AKs on the face (N=218).
Abbreviations: AK, actinic keratosis; d, day; LSR, local skin reaction; pts, patients; w, week.
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LSRs was dependent on the day 4 composite score as well 

as the anatomic site. The rate of resolution was directly 

proportional to the composite score on day 4 across all 

anatomic locations, with the rate of resolution greatest for 

the face, followed by the scalp, and finally, by the trunk and 

extremities. No serious adverse events were reported during 

the study phase.

Discussion
Ideal topical treatment for AK must result in sustained clear-

ance. The ability to accomplish this is one of the primary ben-

efits of field therapy, as seen with the application of ingenol 

mebutate gel for two or three consecutive daily doses.7 The 

efficacy of ingenol mebutate gel might be attributed to its 

dual mechanism of action, which combines rapid direct cell 

death and specific activation of protein kinase Cδ, including 

a neutrophil-mediated oxidative burst, making ingenol mebu-

tate gel a pleiotropic effector.8 Although several therapies 

are approved for the treatment of AK, a major advantage 

of ingenol mebutate gel therapy over others is the reduced 

number of doses required, yielding similar efficacy as 60 

days of diclofenac gel (3.0%) or 16 weeks of imiquimod 

(5%).9,10 Some patients experience a brisk initial reaction. 

We showed that this is typically followed by rapid healing, 

whereby all patients treating the face and scalp are expected 

to have minimal LSR scores at 2 weeks, and, for the trunk 

and extremities, at 4 weeks.6

The observed differences in the rate of reduction of LSRs 

between the face and scalp, and the trunk and extremities, 

may be due to factors affecting absorption. For example, 

the percutaneous absorption rate is higher in the face versus 

the scalp, which may be partly due to the thicker epidermis 
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Figure 2 Scalp: expected composite LSR score at week 1–8 in three groups, based on the composite score at day 4 for patients treated with ingenol mebutate gel 0.015% 
for AKs on the scalp (N=56).
Abbreviations: AK, actinic keratosis; d, day; LSR, local skin reaction; pts, patients; w, week.
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on the scalp than on the face. In addition, both the face and 

scalp have higher absorption rates, compared with other 

parts of the body.11,12

Conclusion
We found that the absolute reduction in LSR score is pro-

portional to the composite LSR score on the day after the 

last application of ingenol mebutate gel and is dependent 

on the anatomic location. The rate of LSR reduction was 

 proportional to the LSR score on day 4 and was highest 

for the face, followed by the scalp, and then the trunk and 

extremities.

This information may be useful for the treatment of AK 

using ingenol mebutate gel, as clinicians who are aware of 

the time course of resolution of LSRs can better manage the 

expectations and concerns of their patients.
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Time course of LSR severity and resolution

Figure 3 Trunk and extremities: expected composite LSR score at week 1–8 in three groups, based on the composite score at day 3 for patients treated with ingenol 
mebutate gel 0.015% for AKs on the trunk and extremities (N=209).
Abbreviations: AK, actinic keratosis; d, day; LSR, local skin reaction; pts, patients; w, week.
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Table 2 Percentage of day 4 composite score at weeks 1–8 based on the 
model expectation of resolution (95% CI), as a percentage of day 4 score (%)

Model expectation of resolution (95% CI), percentage of day 4 score (%)

Face (%) Scalp (%) Trunk and  
extremities (%)

Week 1 62 (58–66) 77 (66–87) 94 (88–100)
Week 2 18 (17–20 33 (25–40) 58 (54–63)
Week 4 10 (8–11) 16 (11–22) 22 (19–25)
Week 8 6 (4–7) 10 (6–14) 10 (8–12)

Abbreviation: CI, confidence interval.

Table 3 Face: expected composite score based on a sample of 
ascending day 4 composite LSR scores

LSR score 
at day 4

Expected LSR (90% prediction limits)

Week 1 Week 2 Week 4 Week 8

5 3.1 (0.0–7.9) 0.9 (0.0–3.2) 0.5 (0.0–2.4) 0.3 (0.0–1.9)
10 6.2 (1.4–10.9) 1.8 (0.0–4.2) 1.0 (0.0–2.9) 0.6 (0.0–2.1)
15 9.3 (4.5–14.1) 2.8 (0.4–5.1) 1.5 (0.0–3.4) 0.8 (0.0–2.4)
21 13.0 (8.2–17.8) 3.9 (1.5–6.2) 2.1 (0.2–4.0) 1.2 (0.0–2.8)

Abbreviation: LSR, local skin reaction.

Table 4 Scalp: expected composite score based on a sample of 
ascending day 4 composite LSR scores

LSR score 
at day 4

Expected LSR (90% prediction limits)

Week 1 Week 2 Week 4 Week 8

5 3.8 (0.0–9.0) 1.6 (0.0–5.4) 0.8 (0.0–3.5) 0.5 (0.0–2.4)
10 7.7 (2.4–12.9) 3.3 (0.0–7.0) 1.6 (0.0–4.3) 1.0 (0.0–2.9)
15 11.5 (6.1–16.8) 4.9 (1.1–8.7) 2.5 (0.0–5.2) 1.5 (0.0–3.4)

Abbreviation: LSR, local skin reaction.

Table 5 Trunk and extremities: expected composite score based 
on a sample of ascending day 4 composite LSR scores

LSR score 
at day 3

Expected LSR (90% prediction limits)

Week 1 Week 2 Week 4 Week 8

5 4.7 (0.2–9.2) 2.9 (0.0–6.4) 1.1 (0.0–3.4) 0.5 (0.0–2.1)
10 9.4 (4.9–13.9) 5.8 (2.3–9.4) 2.2 (0.0–4.5) 1.0 (0.0–2.6)
17 15.9 (11.4–20.5) 9.9 (6.3–13.5) 3.8 (1.4–6.1) 1.7 (0.1–3.3)

Abbreviation: LSR, local skin reaction.
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