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Ablative fractional laser improves
treatment of actinic keratoses with
Ingenol Mebutate
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Federica Tamburi,> Ugo Bottoni? and Giovanni Cannarozzo'

Abstract

Actinic keratoses (AK) are pre-neoplastic lesions related to an excessive ultraviolet exposure that represent an emerging
issue in the area of skin diseases which undergo high risk for developing squamous cell carcinoma (SCC). In this open
study, we tested the safety efficacy profile of sequential ablative laser and Ingenol Mebutate gel (IngMeb). Thirteen
patients with a total of 99 lesions were selected for this open study. When multiple lesions on the same area were found,
the treatment area was split in half. In one group, fractional CO2 laser microablative treatment was performed the day
before three daily applications of IngMeb 150 Ig/g; the other group received IngMeb without previous laser ablation. Fifty-
six lesions were treated with laser and IngMeb and a total of 43 lesions in the second group were treated with IngMeb
alone. Results at the |2-week follow-up visit showed that a clearance rate of 50/56 (89.2%) had been achieved. On the
side that was not pre-treated with laser, 3| out of 43 lesions were cleared (72.1%). In our opinion, ablative fractional
laser treatment could improve topical treatment of AKs, or provide a further therapeutic option for resistant patients.
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Introduction

Actinic keratoses (AK) are pre-neoplastic lesions
or intraepidermal squamous cell carcinomas
(SCCs) related to an excessive ultraviolet expo-
sure. AK may progress into invasive SCCs.!2

The risk of progression of AK to SCC (invasive
or in situ) is highly variable. The risk of developing
SCC increases with the number of AKs, with a rel-
ative risk of 1% in individuals with five or fewer
AKSs compared to 20% among patients with more
than 20 lesions.3

Compliance to therapy is considered a problem
when trying to achieve complete resolution; fur-
thermore, patients are often elderly and cannot
undergo surgery. All available topical AK treat-
ments are not long-lasting and the most commonly
used, cryotherapy, may cause disturbing hypo- or
hyper-pigmentation of the skin.-¢

Photodynamic therapy (PDT) is recommended
in treatment with multiple AK lesions and field
cancerization.” The cost of such therapy is reported
be higher in real-life situations compared with that
seen in clinical trials.®

Ingenol Mebutate (IngMeb) is a hydrophobic
diterpene ester with topical chemotherapeutic
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effects that has been reported as safe and effective
for field-directed therapy of AKs with treatments
for 3 consecutive days when located on the face
and scalp and 2 consecutive days when located on
the trunk and extremities.”!! It works in a double
way via rapid lesion necrosis and via specific neu-
trophil-mediated, antibody-dependent cellular
cytotoxicity. Treatment generally induces rapid
destruction of lesions. The drug targets immuno-
logically residual dysplastic keratinocytes. The
clinical efficacy of IngMeb on AK has been con-
firmed by its effect on angiogenesis, stem cell
activity, and cell proliferation in vivo in clinical
trials.!> Enhancing penetration of this molecule can
result in better therapeutic modalities for AK.13

Microablation with fractional lasers can remove
superficial epidermal layers of the skin. Devices
can work and ablate precise epidermal targets
without damaging surrounding skin. This is why
laser-assisted drug delivery (LADD) can be con-
sidered a modern and precise way to favor a better
penetration of topical active principles.

Pre-treatment of the epidermis with microabla-
tive fractional lasers has been shown to be a prom-
ising anti-cancer treatment, that increases the
absorption of topical medications in the case of
PDT, for example.!415

Ablative fractional CO2 laser has been widely
used in cosmetic and dermatological conditions as
reported in different studies.!6:17

In our opinion, ablative fractional CO2 laser
treatment may ameliorate treatment results after
IngMeb.

Materials and methods

Thirteen patients (9 men, 4 women; age range, 55—
83 years) with AKs on the scalp, face, neck, and
arms had a total of 99 lesions.

The study was approved from the local ethical
committee at the University of Catanzaro (Italy).
All participants gave informed, signed consent to
participate in the study. Patients characteristics are
summarized in Table 1.

When multiple lesions on the same area were
found, the target area was divided in two (half side
non-blinded randomization); one side underwent
field ablative fractional CO2 laser treatment the
day before field application of IngMeb 150 lg/g
(daily, for 3 consecutive days on a 25 cm? area); the
other side was treated with daily field application

of 150 Ig/g IngMeb for the same 3 days. Fifty-six
lesions were treated with laser and IngMeb and a
total of 43 lesions on the other side were treated
with IngMeb alone. Ablative fractional CO2 laser
was performed with the Smartxide2 C60 fractional
CO2 laser system (Deka Mela, Calenzano, Italy)
using the following settings: 10 Watt, HP Pulse,
SmartTrack, 400 um spacing.

Ablative fractional CO2 laser was lesion-
directed towards individual AKs with treatment of
the hyperkeratotic areas and the surrounding areas
for a maximum of 25 cm?.

Local skin reactions such as erythema and fine
bleeding were reported immediately after laser
treatment. Medication with ice cold gauzes and
antibacterial cream (fucidic acid) was applied
immediately after treatment.

Dermatoscopic (Dermlite, 3Gen Inc., CA, USA)
and Multispectral analysis (Antera 3D, Miravex,
Ireland) were performed before and after treatment
at follow-up in order to assess the achieved results
via evaluation of typical patterns.

Patients were then instructed to apply IngMeb
gel daily for 3 days on the treated and surrounding
area to cover a 5x5 cm area.

Follow-up visits were performed at 12 weeks
with dermoscopical and multispectral analysis.

Lesions were counted at every visit.

Statistical analysis was performed using para-
metric procedures (t tests) which supplemented the
analysis based on mean and standard deviation.
The analysis of correlation performed referred to
Pearson.

Results

All patients completed the treatment. Local skin
reactions (LSR) such as erythema and sometimes
vesicles, oozing, and crusts were reported 2—6 days
after treatment and appeared similarly in the laser—
IngMeb and IngMeb areas for all patients and were
considered typical LSR to IngMeb treatment. The
treatment therefore was considered safe.

At 12-week follow-up, AK clearances appeared
to be very good (81/99 lesions cleared, 81.8%). On
the side that underwent ablative laser treatment a
clearance of 50/56 (89.2%) was achieved. On the
side that was not treated with laser, 31 out of 43
lesions were cleared (72.1%). Thus, there were sta-
tistically significant differences in the groups (dif-
ference of 17.1%; P <0.001).
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Table I. Patients included in the study.

Patient sex Area Area with laser pre- Area without laser pre- Local skin Local skin reactions,
and age treatment, number of AK treatment, number of AK reactions, area with area without laser
lesions before and after lesions before and after laser pre-treatment pre-treatment
AL M 67 Face 4B 4B t *
0A I A
BCM72 Scalp 6B 6B * *
I A I A
RC M 59 Scalp 7B 7B t *
2A I A
UGcM77 Face 4B 4B * *
0A 0A
AG F 68 Neck 2B 4B * *
0A 0A
DCM73 Scalp 7B 7B ¥ t
0A 1A
ERM 79 Scalp 4B 4B * *
2A I A
AB M 64 Scalp 2B 2B t *
0A 0A
RQ F 55 Face 4B 4B ¥ *
0A 2A
ES M 55 Face 3B 3B + *
0A 2A
JR F 58 Arms 1B I B t t
0A 0A
WA M 83 Scalp 3B 3B * *
I A 1A
RN M 77 Scalp 2B 3B * ¥
0A 2A

*Erythema.

tErythema and vesicles.

*Erythema, oozing vesicles, and crusting.
A, after treatment; B, baseline.

Five of 13 patients had a similar result on both
sides (Table 1). Side eftects were present. Erythema
appeared in all cases treated. Seven patients expe-
rienced erythematous reaction in both sides treated
(with or without laser pre-treatment therapy). Six
of 13 patients (46.15%; P <0.001) experienced
worse side effects in pre-treated skin if compared
with skin treated with IngMeb alone. No signs of
photodamage persisted after the end of the study.

Figure 1 shows a patient at TO before the
treatment

Figure 2 shows the comparison between a
patient at TO, after the first treatment, and at
3-month follow-up.

Discussion and conclusions

Microablative fractional lasers have the capability to
remove the upper layers of the epidermis, which

26102015

Figure |. Patient before treatment (TO), right side Picato vs.

left side Picato+ Co2 fractional laser.
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Figure 2. (a) (Left) patient before treatment (TO), (right) patient after the first treatment. (b) (Left) patient before treatment (TO0),

(right) patient at 3-month follow-up.

represents a physical barrier to the penetration of
active principles through the skin. Therefore, drug
delivery assisted by lasers or other energy devices
has been recently proposed as a promising tool to
allow an increased penetration of topically applied
pharmacological active principles. For this reason, in
our study we adopt a microablative fractional CO2
laser for colder and more delicate ablation thanks to
the very low pulse emission times (H-Pulse).

This case series indicates that a combined laser—
IngMeb treatment may be more effective versus
conventional IngMeb topical treatment.

Results showed, on a total n of 99 lesions, an
improvement of 89.2% on the side that had pre-
laser treatment versus an improvement of 72.1%
on the side that had IngMeb alone.

Dermal and epidermal inflammation was toler-
able even if more pronounced after laser—-IngMeb
treatment in comparison to the counterpart.

Erythema appeared in all cases treated. Even
though the side effects were worse with pre-treatment
therapy with ablative laser, the procedure is well
tolerated and side effects were moderate and did
not need any special therapies of support.
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Therefore, our study demonstrates that pre-
treatment with ablative laser may enhance the
immune-mediated reaction of the drug, and that
reactions are tolerable and improve treatment
outcome.

The reason for this, as other authors also
suggest,'® may be due to the reduction of the epi-
dermal barrier, favoring drug absorption after laser
exposure, enabling in this case, the diffusion of
IngMeb in the lower layers of the epidermis and
dermis, leading to a higher bio-availability. The
increased effect of IngMeb on thicker lesions may
therefore be explained.

Braun et al.,'? in a case, report the effectiveness
of laser-assisted treatment with IngMeb. This
report shows that a previous application of an abla-
tive Er:YAG laser enhances the inflammatory reac-
tion of IngMeb in one patient with AKs.

Previously, some authors showed an increased
transepidermal and dermal delivery of 5-fluoroura-
cil (5-FU) after pre-treatment with conventional
Er:YAG, conventional CO2, and QS Ruby lasers,
respectively obtaining a 53—-133-fold, a 36-41-
fold, and a 5—10-fold increase with each system on
animal models.?

Regarding human studies, some case series sup-
ported the efficacy of drug delivery assisted by lasers
in the treatment of skin cancer, the ability of microa-
blative pre-treatment with CO2 lasers to improve
effectiveness of PDT with 5-ALA (aminolevulinic
acid) and MAL (methyl-aminolevulinate).?!

Our study, similar to a recent experience pub-
lished by Karmisholt and Haedersdal??> shows the
results of laser—IngMeb treatment compared to
IngMeb treatment alone on the same patient. The
study reported efficacy and tolerable overall side
effects on three patients at an 8-week follow-up
with actinic lesion clearances enhanced on the
side that underwent previous laser treatment in
comparison to the IngMeb side in all three
patients. Their results have been confirmed by our
study that has a wider caustistic and a longer
follow-up.

In conclusion, this case series may suggest a new
procedure for improving the treatment of AKs or
provide novel treatment of AKs for non-compliant
or resistant patients.

Laser treatment can further improve the out-
come of approved therapeutic modalities, In fact,
IngMeb has been approved by the European
Medicines Agency for its ability to improve the

complete response rate of AK, for the short dura-
tion of treatment and the ease of self-application.??
More clinical trials, with longer follow-up periods,
should be performed on LADD especially for the
treatment of pre-cancerous and cancerous skin
lesions in order to establish their effective cost-
efficacy profile.
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