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Practice points

e Electrochemotherapy (ECT) is a tumor ablation modality which consists of local application of electric pulses which
can transiently increase cell membrane permeability to cytotoxic chemotherapeutic drugs.

e ECT has shown to be effective as palliative treatment of cutaneous and subcutaneous metastases in patients with
cutaneous melanoma.

e ECT has a high response rate and a favorable safety profile showed a long-lasting response in patients with
cutaneous or subcutaneous metastases, obtained with an easy, fast and effective procedure that can be repeated.

e Overall response rates ranging 55-99% comparable with other locoregional treatments such isolated limb perfusion,
which are more complex treatment with higher morbidity.

e ECT has been shown to rapidly stop bleeding in patients with bleeding cutaneous lesions, thereby improving quality
of life.

SUMMARY Aim: This study was undertaken to update the outcome of the treated
lesions with electrochemotherapy (ECT) plus intravenous injection of bleomycin in
patients with in-transit disease or distant cutaneous metastases in melanoma patients.
Patients & methods: 89 patients with relapsed and refractory cutaneous melanoma
metastases or in-transit disease were submitted to 126 treatments of ECT. Results: 34
patients (38.2%) had a partial response and 43 had a complete response (48.3%). 12 patients
(13.5%) had no change or progressive disease. The objective response rate was 67.5%.
Conclusion: The favorable outcome obtained in the present study demonstrates that ECT
is a reliable, easy, fast and effective procedure showing benefits in terms of curative and
palliative treatment for unresectable cutaneous lesions respecting the quality of life.

Melanoma is the leading cause of skin cancer death, producing an estimated 160,000 cases of KEYWORDS

melanoma worldwide and 40,8000 deaths in 2012 [1]. However, the fact that melanomas incidence e cutaneous metastases
and mortality rate are steadily increasing in many populations of European origin, that cure is prob- e electrochemotherapy
able only if melanoma is diagnosed early and that medical and physical therapy exert dismaying e in-transit ¢ loco-regional
results, make it as an important public health issue. The estimated incidence rate standardized to  treatments  melanoma
the age distribution averaged between 9.2 and 5.9 per 100,000 in Europe [2]. Local recurrence, in-

transit metastases and satellitosis represent the same lymphatic dissemination, occurring in 2-20%

of patients, depending largely on initial tumor thickness, within 3 years. Of those 20-30% are

local recurrence alone, 30—60% are regional and 15-40% have distant metastases. The survival is

generally poor, being 20-50% at 5 years [3].
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The treatment of recurrent cutaneous mela-
noma is primarily surgical, but quite often lesions
are so numerous and widespread to be unresect-
able. In such cases, the therapeutic challenge is
tremendous because cutaneous metastasis is not
sensitive to conventional therapies.

Electrochemotherapy (ECT) is a nonthermal
tumor ablation modality, whereby the applica-
tion of electric fields on cancer tissue renders
the cell membrane permeable to non- or low-
permeant antineoplastic drugs, thus potentiating
their cytotoxic effect directly on cellular DNA.
This temporary increased permeability of the
cell membrane caused by the electric pulses facil-
itates a potent localized effect and magnifies the
drug cytotoxicity by orders of magnitude. ECT
is characterized by the absence of toxicity and
high effectiveness in the control of superficial
skin metastases [4.5].

The present analysis is an update to a previ-
ous analysis of the experience with ECT in an
increased data set of patients with in-transit or
cutaneous disease focusing on the locoregional
control rate [6]. The paper has its scientific
impact for clinicians validating a procedure in
the management of metastatic melanoma. The
higher number of cases and a longer follow-up
confirmed the results already reported and the
role of ECT in the treatment of cutaneous mela-
noma metastases.

Patients & methods

Between 2010 January and 2014 September,
89 patients with relapsed and refractory cutane-
ous melanoma metastases or in-transit disease
underwent one to five courses of ECT using
the Cliniporator™ (IGEA Ltd, Modena, Italy)
pulse generator with intravenous injection of

Table 1. Patient and tumor characteristics.

Characteristic

Age, median (range); years
Male/female (n)

Breslow thickness, median (range)
Site of metastases (n):

- Trunk

- Limbs

- Head and neck

Type of metastases (n):
—In-transit

- Local recurrence

- Distant cutaneous

Size of metastases, median (range); mm

bleomycin according to the European Standard
Operating Procedures of Electrochemotherapy
(ESOPE) guidelines [7].

All treatments were performed using the
Cliniporator™ device (IGEA Ltd) with two
different types of electrodes: type II, with par-
allel needles, for treatment of lesions in the head
and neck area and type III, with hexagonal
needles, for all other sites. Electric pulses were
delivered from 8 until 28 min after intravenous
injection of bleomycin according to the ESOPE
standardized criteria. Electrical parameters
were for type II electrodes eight electric pulses
of 1000 V/cm amplitude over distant ratio and
100 ps duration, delivered at either 1 5000 Hz
repetition frequency; for type III electrodes
96 electric pulses of 1000V/cm amplitude over
distant ratio and 100 ps duration, delivered at 1
or 5000 Hz repetition frequency. The required
dose of bleomycin was 1,5000 IU/m?* ECT was
performed under general or locoregional anes-
thesia, dependent on the area being treated. All
patients gave written informed consent before
each treatment. The rate of electrode applica-
tion is the number of applications for a patient
in a single course of ECT.

Response to treatment was evaluated 3 months
after ECT in accordance with WHO guidelines
and defined as progressive disease (PD) for
lesions increased in tumor size (larger diameter
of metastases) >25%, no change (NC) for lesions
increased in tumor size <25% or decreased
<50%, partial response (PR) for lesions decreased
in tumor size >50% and complete response (CR)
for lesions that had disappeared. Patients were
assessed every 4 weeks for 6 months and there-
after every 3 months. In the course of follow-up,
the appearance of lesions in untreated areas was
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considered to be new disease rather than a relapse
of the previously treated lesion. A further ECT
session was proposed at least 6—8 weeks after
the previous treatment in all patients with PR.
The 3 months evaluation was clinical despite of
the number of ECTs. The objective was not to
analyze how many treatments are necessary to
obtain response, but to verify the overall effi-
cacy of the treatment adopted. The treatment
was approved by Ethical Committee.

Results

Clinical and pathological characteristics of
patients are summarized in Table 1. All patients
had recurrent cutaneous disease after one or more
previous radical surgical treatments. 28 patients
had cutaneous or in-transit disease of the trunk,
60 had in-transit disease of an inferior limb and
six patients had cutaneous disease in the head
and neck area. No patient with limb disease had
previously received isolated limb perfusion.

A total of 126 courses of ECT were performed
in the 89 patients; 39 patients had a single ECT
session and 50 patients underwent >2 sessions of
ECT, including one patient who had five sessions
and one patient who had six ECTs. The mean rate
of electrode application per patient was 73 and
ranged from 8 to 187. The median duration of fol-
low-up was 27.5 months (range: 6—67 months).
Nine (10.1%) patients had the dose reduced to
10,000 IU/m? because of decreased renal func-
tion or cardiac disease, but this is not related with
local response rate. Treatment was well tolerated
with the most frequent side effects being nonsig-
nificant, mild local pain in 33 patients (37.0%)
resolved within the 48 h and locoregional myal-
gia in 12 patients (13.5%) that requested medi-
cal treatment and persisting for no longer than
2 weeks. No systemic side effects were observed.
Necrosis of the treated lesions occurred in
26 patients (29.2%), all of whom had received
multiple sessions of ECT. Tattoo of needle elec-
trodes remained visible in the treated areas for
about 3 months. There were not correlations with
the size of treated lesions and the electrodes used.

3 months after the ECT treatments,
34 patients (38.2%) had a PR and 43 had a CR
(48.3%). 12 patients (13.5%) had NC or PD.
The objective response rate of all treated lesions
was 67.5% (Figure 1).

Discussion
Cutaneous melanoma is the seventh most com-
mon type of cancer and the most common form
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of malignancy in young adults. Local recurrence,
in-transit metastases and satellitosis represent a
challenge because of their unresectability and
relative insensitivity to conventional systemic
therapies. This peculiar metastatic disease is
a psychological burden for the patient, whose
quality of life may be adversely affected by pain,
ulceration, malodorous discharge and bleeding
associated with lesions.

The reported 5-year survival for patients
with in-transit melanoma metastasis is poor,
ranging from 12 to 37% [4].

ECT is a tumor ablation modality which con-
sists of the local application of short duration
(~5 KHz for 100 ps) but high-voltage (several
hundred V ¢cm™) pulses which can transiently
increase cell membrane permeability to cyto-
toxic chemotherapeutic drugs (s-12]. Several
cytotoxic drugs have been tested and the best
candidate for this type of therapy resulted to be
bleomycin. Electroporation (EP) or the drugs
on their own do not influence the growth of
tumors, but the combination of the EP and
bleomycin has potent antitumor effects. In pre-
vious reports, ECT has shown to be effective
as palliative treatment of cutaneous and subcu-
taneous metastases in patients with cutaneous
melanoma [13-28].

Clinical evidence for ECT for local control
of metastatic melanoma with superficial lesions
is evolving, but its potential advantages for
patients are now recognized. ECT has a high
response rate and a favorable safety profile. The
limited damage to surrounding tissue coupled
with the simplicity of administration and short
patient recovery time make it a useful tool for
any oncologist [18.19]. A particular benefit of ECT
is that it can facilitate the treatment of tumor
nodules that occur in the proximity of impor-
tant, and often vulnerable, structures, such as
blood vessels and nerves where surgery is not
possible [29.30].

In a previous analysis we have shown that
21.7% of patients experienced a long-lasting
response in melanoma treated with ECT,
obtained with an easy, fast and effective proce-
dure which can be repeated [6]. In the present
series, that represents an update to the experi-
ence already published, new cases treated and
a longer follow-up confirmed that the ECT
approach is effective in about 50% of cases
in which a CR was obtained with one or two
courses, with a very efficient local tumor control
and may improve patient quality of life. Data
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50— ® Complete response
48.3% ® Partial response
45+ * No change-progressive
407 38.2%
35 =1
30+
25+
20
19 13.5%
10 =
A I
0

I
Complete  Partial No change-
response response progressive

Figure 1. Treatment response.

for tumor size were not analyzed as predictor
of local responses because of the homogeneity
of the treated cases in which lesion does not
exceeded 3 cm. It is possible that the number
and the location (cutaneous or subcutane-
ous) make a difference, but these aspect will
be the object of future evaluation. Mali ez al.
in a systematic review showed that ECT has
an antitumor effectiveness in different tumors
with better results compared with chemother-
apy alone by more than 50%. The objective
responses were significantly higher for nonmela-
noma than melanoma tumors (86.4 and 80.6%,
respectively) [31].

Studies investigating the effectiveness of
ECT in patients with advanced melanoma
have recently been reported and suggest overall
response rates ranging 55 to 99% comparable
with other locoregional treatments such isolated
limb perfusion [32-34]. Quaglino ez a/. reported
a response rate of 93% (13/14) after the first
ECT, with a complete regression in seven
patients (50%) [35]. Kis ez al. reported their
experience with the use of ECT with bleomycin
in 158 cutaneous and subcutaneous metastases
from nine patients with cutaneous melanoma,
in which an objective response rate of 62%
was achieved. Repeating the ECT procedure
increased the response rate in the retreated
lesions (72%) with a local tumor control rate
of 74.5% at 2 years [36).

ECT has also been shown to rapidly stop
bleeding in patients with bleeding cutaneous
lesions, thereby improving quality of life [32-40].

In a recent meta-analyses of 47 prospective
studies, Spratt concluded that skin-directed
therapies showed heterogeneous but high
response rate, with low recurrence rates and
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minimal toxicity and improvements in quality
of life [19].

Campana et al. analyzed the predictors for the
best response to ECT in 85 cases with superfi-
cial disseminated melanoma and concluded that
ECT proved to be highly active against metas-
tases that were refractory to previous chemo-
therapy and leads to long-term stabilization of
widespread superficial melanoma. Patients with
20 or fewer skin metastases, smaller than 3 cm
in diameter, have a high local response rate, with
disease control and favorable survival [14].

Conclusion

ECT is easy to perform and provides a good
quality of life and economic benefits without
the potentially undesirable side effects of sys-
temic chemotherapy. The favorable outcome
obtained in the present study confirmed that
ECT is a reliable, easy, fast and effective proce-
dure that provides benefits in terms of curative
and palliative treatment for unresectable cuta-
neous lesions without adversely impacting on
the quality of life of patients.

Future perspective

As ECT-based technology evolves, it will be
interesting to see the impact this has on future
treatment regimens in oncology [10-12]. This
technology may eventually provide multiple
clinical applications. Continuous technologi-
cal development and clinical investigation of
EP-based treatments will only serve to further
increase its clinical relevance [41].
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