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Simple Summary: A large number of patients with head and neck squamous cell carcinoma
(HNSCC) have an advanced-stage disease (stages III to IVB) that do not respond to therapy despite
aggressive, site-specific multimodality therapy and most of them will develop disease recurrence.
This is the description of a phase IIb randomized multicenter trial that involves the enrolment of 96
patients. The aim of the study is to verify whether electrochemotherapy performed with bleomycin
of head and neck squamous cell carcinoma (HNSCC) relapses of the oral cavity and oropharynx is
able to lead to an increase in the objective response rate in comparison with the systemic treatment
with cetuximab + platinum-based therapy + 5-fluorouracil. The primary objective is to verify the
objective response rate of patients in the control arm compared to the treatment arm.

Abstract: Background: A significant proportion of patients with head and neck squamous cell car-
cinoma (HNSCC) have advanced-stage disease (stages III to IVB) that do not respond to therapy
despite aggressive, site-specific multimodality therapy. A great number of them will develop dis-
ease recurrence, with up to 60% risk of local failure and up to 30% risk of distant failure. Therapy
can be very demanding for the patient especially when important anatomical structures are in-
volved. For these reasons, therapies that preserve organ functionality in combination with effective
local tumor control, like electrochemotherapy (ECT), are of great interest. Until few months ago,
systemic cetuximab + platinum-based therapy + 5-fluorouracil represented the standard treatment
for HNSCC relapses with a median overall survival of 10.1 months and an objective response rate
of 36%. Recently the results of KEYNOTE-048 study were published and a new combination of
monoclonal antibody named pembrolizumab and chemotherapy emerged as standard first line
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therapy of recurrent or metastatic tumor that overexpress tissue PDL-1 (Programmed Death 1 lig-
and). Nevertheless, a variable percentage from 10 to 15% of patients with recurrent/metastatic dis-
ease have a tumor that does not overexpress tissue PDL-1, and therefore, according to the results of
the KEYNOTE-048 study, does not benefit from replacement of cetuximab with pembrolizumab.
These patients will be treated with the “gold standard”: cetuximab, cisplatin/carboplatin and 5-
fluorouracil. Aim: To verify whether electrochemotherapy performed with bleomycin of HNSCC
relapses of the oral cavity and oropharynx (single relapse on T) is able to lead to an increase in the
objective response rate in comparison with the systemic treatment with cetuximab + platinum-based
therapy + 5-fluorouracil in patients with PDL-1 negative tumors. Methods: The phase IIb study in-
volves the enrolment of 96 patients who meet the inclusion criteria (48 in the control arm and 48 in
the treatment arm). The control arm involves the treatment of HNSCC with systemic treatment (ce-
tuximab + platinum-based therapy + 5-fluorouracil). The treatment arm involves the ECT with ble-
omycin. The primary objective is to verify the objective response rate of patients in the control arm
compared to the treatment arm.

Keywords: electrochemotherapy; recurrent cell squamous carcinoma; randomized trial

1. Introduction

Electroporation (EP) is a technique in which a short and intense electrical field is ap-
plied to cells in order to increase the permeability of the cell membrane. As a consequence
of the electroporation, molecules that usually cannot enter the cell membrane can reach
the cytoplasm through either diffusion or active transport. The combination of cytotoxic
drug and EP is called electrochemotherapy (ECT). This study will use the CLINIPORA-
TOR™ (IGEA S.p.A., Carpi, Italy) which induces electroporation by applying electric
pulses, thus allowing the transmembrane and intracellular transfer of molecules or com-
pounds for which cell membranes are normally resistant or minimally permeable.

The first electrochemotherapy clinical trials took place at the Institute Gustave
Roussy (Villejuif, France) [1-4]. The Standard Operating Procedures for electrochemother-
apy with the Cliniporator™ were established as a result of a European Commission
funded project within the 5th framework program [4,5-9]. Subsequent studies have con-
firmed clinical effectiveness with an acceptable safety profile. Mali et al. included 44 stud-
ies and 1894 tumor nodules in their review and meta-analysis and reported that elec-
trochemotherapy had significantly higher effectiveness than bleomycin or cisplatin alone
[10]. In their study of electrochemotherapy (bleomycin followed by electroporation) in 85
patients, no serious electrochemotherapy-related adverse events were reported by Cam-
pana et al. [8]. Most common adverse events were postoperative pain (92%) and skin re-
actions (18%) that decreased over time [8].

A significant proportion of patients with head and neck squamous cell carcinoma
(HNSCC) have an advanced-stage disease (stages III to IVB) [11] that do not respond to
therapy despite aggressive, site-specific multimodality therapy. A great number of them
will develop disease recurrence, with up to 60% risk of local failure and up to 30% risk of
distant failure [12,13].

Since many patients with relapsed or metastatic disease are unresponsive to therapy,
morbidity is high with reduced survival. Palliative systemic therapy with doublet, plati-
num-based therapy, more effective compared with single agents determine an improve-
ment of response rate but not of survival. A combination of monoclonal antibody (cetux-
imab or pembrolizumab) and chemotherapy emerged as standard first line therapy of re-
current or metastatic tumors [14]. More in particular, according to the results of the Key-
note 048 trial, when pembrolizumab was used alone versus the standard cisplatin-5fluor-
ouracil-cetuximab scheme, patients whose tumor did express high level of tissue PDL-1,
experienced a significantly higher OS if compared with standard chemotherapy (14.9 vs.
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10.7 months, p <0.0086). On the other hand, patients whose tumor does not express tissue
PDL-1, should be yet treated with the combination of cetuximab-platinum and 5-fluor-
ouracil [14], as well as patients with evident contraindications to the use of pembroli-
zumab.

2. Trial Rational

Recurrent extended neoplasms of the head and neck especially if they involve im-
portant anatomical structures can be challenging for the surgeon and very demanding for
the patient. Surgical treatment of these lesions could be disfiguring and followed by func-
tional impairment. Moreover, chemo-radiotherapy can be associated with anatomical and
functional complications, and importantly, radiotherapy has often already been per-
formed up-front, thus limiting the possibility of re-doing it.

For these reasons, therapies like ECT, that preserve organ functionality in combina-
tion with effective local tumor control, are of great interest [6-8,15-20].

ECT has proven to be effective in the treatment of tumors of the skin, subcutaneous
and mucosal tissue with several advantages including high success rate in local tumor
control (74% complete regression, 11% partial response after one treatment) with limited
damage to healthy tissue with good cosmetic and functional results. In fact, surgery and
radiotherapy could be associated with not only a scar, but also volume loss, retraction and
other deformities, even for small tumors. ECT, by leaving the treated tissue in site for
resorption by the body, without stroma and vascular destruction, allows progressive heal-
ing with limited compromise of aesthetics or loss of function, with limited side effects and
advantageous cost/benefit ratio. In fact, the technology involved and the drug used are
not too expansive and the treatment may not require hospitalization since it can be per-
formed under local or general anesthesia. Usually only one session of treatment is re-
quired.

The aim of the study is to evaluate efficacy of bleomycin electrotherapy in treatment
of recurrent tumors located in the oral cavity and oropharynx in a two arms prospective,
randomized, controlled, phase IIb clinical trial.

In this study 96 patients will be enrolled, 48 each arm, which meet the inclusion cri-
teria (patients that need palliative chemotherapy for recurrent HNSCC in the absence of
lymph node and systemic metastasis). All patients have primary tumors of the oral cavity,
rhino or oropharynx with histological confirmation of local recurrence, with no indication
for surgery or irradiation. The patients must have a PDL-1 negative HSNCC or evident
contraindications to the use of pembrolizumab.

3. Trial Design

Multicenter, two arms, prospective, randomized, controlled, phase IIb clinical trial of
intravenous administration of bleomycin combined with electroporation in patients with
recurrent squamous cell carcinoma of oral cavity and oropharynx PDL-1 negative or with
evident contraindications to the use of pembrolizumab. Patients randomized to the treat-
ment arm that either have their disease progress, locally or systemically, at any point dur-
ing follow-up will be crossed over to the control arm.

A total of 96 patients (48 patients each arm) will be enrolled.

3.1. Objectives
3.1.1. Primary Objective

To verify if the treatment with ECT and bleomycin is superior in terms of objective
response to treatment with cetuximab + therapy based on platinum + 5-fluorouracil. The

clinical response will be evaluated by RECIST 1.1 criteria on CT and/or MR images at 2
months from baseline.
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3.1.2. Secondary Objective

Overall survival;

Evaluation of progression free survival time;

Evaluation of the duration of the response (defined by the interval from the first doc-
umentation of a complete or partial response and the onset of disease progression or
death);

Evaluation of disease control, defined as complete response, partial response and sta-
ble disease between the two groups;

The quantification of the impact of treatment on the patient quality of life, in terms
of pain reduction and bleeding.

3.2. Inclusion and Exclusion Criteria

Before enrolment investigators will assess the eligibility of the patients. When a pa-
tient is eligible for participation, detailed study information will be provided. The patients
who decide to participate in the study will sign informed consent witnessed by a member
of the research group. Inclusion and exclusion criteria are summarized in Table 1.

Table 1. Inclusion and exclusion criteria.

Inclusion Criteria Exclusion Criteria

Age >18 years Age <18 years
Progressive disease (single recurrence on T
and NO) of oral cavity or oropharynx. Ab- . .
) i p yn . Other symptomatic lesions not under control
sence of other systemic metastases in any site
outside the locoregional recurrence

Histological diagnosis of squamous cell carci- Lesions not suitable for ECT (bone invasion, large

noma vessels infiltration, etc.)
Measurable lesions suitable for application of Lesions not eligible for systemic treatment with ce-
electric pulses tuximab + platinum + 5-fluorouracil therapy
Performance status (Karnofsky > 70; WHO < . .
2) Acute lung infection

Life expectancy> 3 months Symptoms of poor lung function
Ability to understand the information given . .
Y . & Non-correctable severe coagulation disorders

and sign informed consent
Patients must have offered standard treat- . . . .
Previous allergic reactions to bleomycin

ments
Previous cumulative dose of 250 mg/m? of bleomy-
cin exceeded
Chronic renal dysfunction (creatinine> 150 pmol/L
must be considered a lower administered dose of

bleomycin)

3.3. Control Group Treatment

In the control group, patients whose tumor does not express tissue PDL-1 will be
treated with the combination of cetuximab, cisplatin/carboplatin and 5-fluorouracil. In ad-
dition, patients with evident contraindications to the use of pembrolizumab, in the opin-
ion of the investigator, can be enrolled in this Protocol.

Carboplatin (AUC 51V day 1) or cisplatin (at a dose of 100 mg/m?) and cetuximab (at
a dose of 400 mg/m?), as a 2 h intravenous infusion (loading dose), then 250 mg/m?, as an
infusion intravenously 1 h per week per day 1 and 5-FU (at a dose of 1000 mg/m? per day
for 4 days) every 3 weeks followed by maintenance of cetuximab with 250 mg/m? every
week or 500 mg/m? every 2 weeks.
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3.4. Experimental Group Treatment

Each patient will be subjected to electrochemotherapy with bleomycin. ECT is a com-
bination treatment including the injection of an anticancer drug (bleomycin) followed by
the delivery of electric pulses using appropriate electrodes and electric pulses. Bleomycin
will be injected intravenously to ensure that the whole tumor field will be infiltrated by
the drug and that the concentration of bleomycin in the interstitial tissue will be sufficient
to kill all the dividing tumor cells while completely sparing the normal non-dividing cells.

Bleomycin is active on any type of tumor because electroporation affects all the cell
types and, once cells are electro-permeabilized, it can enter all the cells and interact with
the cell DNA in the same way whatever the cell type and whatever the genetic expression
of the cell.

Bleomycin will be prepared in the pharmacy of each Institution using the standard
procedures for this drug. It will be injected in an intravenous bolus over a short time, up
to 5 min at a dose of 15,000 IU/m?2.

Appropriate electrodes will be inserted in and around the lesions 8 min after the end
of the bolus injection of bleomycin. The electric pulses are generated by a Cliniporator™
(IGEA SpA, Carpi, Italy) and will be delivered by means of appropriate electrodes. Both
the electrodes and pulse generator have CE certification. ECT treatment will be performed
according to ESOPE protocol [5,6].

3.4.1. ECT Procedure

Cliniporator™ (IGEA S.p.A., Italy) will be used to deliver electric voltage with the
following parameters: 8-96 pulses of 140-1000 V, of 100 us duration, at 5000 Hz repetition
frequency. The electrodes will be chosen between linear, hexagonal, finger and expanda-
ble deployable endoscopic ones depending on the size and tumor localization. Generally,
linear needle electrodes will be used to treat cutaneous, lymph node and subcutaneous
lesions smaller than 3 cm while use of the hexagonal will be limited in wider tumors.
Finger and expandable deployable endoscopic electrodes will be used to reach less acces-
sible lesions, such as those localized in the oro-pharynx (tonsil and base of tongue). The
surgeon will perform multiple procedures of the electrode in the tumor tissue covering
the complete area of the lesion to be treated and possibly a margin area of free tissue
growths of 3-5mm (overtreatment) around the lesion itself. The procedure can require
one or more electrode insertion and pulse applications and must be completed within 40
min from the end of bleomycin injection.

If the procedure will be performed under local anesthesia, the last will be induced
between bleomycin injection and the beginning of the electrode’s insertion; while if the
procedure will be performed under general anesthesia, bleomycin injection will follow
the induction of anesthesia itself.

The patients will be randomized 1:1 to ECT or standard treatment.

In Figure 1 the treatment in the two arms of treatment is schematically represented.
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Patient selection:
Elegibility according to inclusion criteria

Randomization (1:1) ‘

Control arm:
Treatment arm: Systemic treatment
Elettrochemotherapy with Bleomycin
Day 0£3 dys
Day 043 dys Carboplatin (AUC 5 IV day 1) or cisplatin (100 mg/m?2),
Treatment with bleomycin /ECT cetuximab [2 hours i.v. infusion 400 mg/m?2, (loading dose),
followed by i.v infusion 1 hour a week of 250 mg/m2;

maintenance therapy with Cetuximab 250 mg/m2 every week or
500 mg/m2 every 2 weeks] or Pembrolizumab [200 mg was
administered once every 3 weeks until disease progression,
intolerable toxicity, physician or patticipant decision, or 35 cycles,
whichever occurred first] at day 1 and 5-FU (1000 mg / m2)
daily for 4days) every 3 weeks

Local or distant
disesase progression Six cycles of chemotherapy maximum

, )

Follow-up at 1 month *1 week and every 2 months (£1 week) for
12 months

Follow-up at 1 month *1 week and every 2 months (£1 week) for
12 months

Evaluation of tumor response according to RECIST criteria
(version 1.1) at 2 months from treatment

CT , MRI o PET/CT (same procedure as in pre-operative phase)
at 2, 6 and 12 months from treatment

Evaluation of tumor response according to RECIST criteria (version
1.1) at 2 months from treatment

CT, MRI o PET/CT (same procedure as in pre-operative phase) at
2, 6 and 12 months from treatment

Blood sampling at 1, 2, 4, 6 months from treatment including CD8/
CD16 dosage

Photographic documentation at each follow-up visit

Quality of Life evaluation (EORTC QLQ-C30, EORTC QLQ-
H&N35, EQ_5D-5L) at each follow-up visit

Pain evaluation (VAS scale) at each follow-up visit

!

Evaluation of response to
treatment

|

Stable disease or T stage partial response

Blood sampling at 1, 2, 4, 6 months from treatment including
CD8/CD16 dosage

Photographic documentation at each follow-visit

Quality of Life evaluation (EORTC QLQ-C30, EORTC QLQ-
H&N35, EQ_5D-5L) at each follow-up visit

Pain evaluation (VAS scale) at each follow-up visit

Evaluation of second ECT
session

»  Study Exit |e

Figure 1. Trial design flowchart.
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3.5. Endpoints Evaluation Criteria
3.5.1. Primary Outcome Measures

To verify if the treatment with ECT and bleomycin is superior in terms of objective
response to treatment with cetuximab + therapy based on platinum + 5-fluorouracil. Tu-
mor response will be evaluated by means of clinical and radiological examination. Biopsy
with histological examination is performed on indication [21].

In case of progression disease (local or systemic): revaluation of the lesion stage will
be done and crossover to control arm would be considered. The appearance of one or
more new lesions is also considered progression.

In case of stable disease or partial response: revaluation of the lesion stage and the
possibility of a second treatment with ECT will be considered.

Objective evaluation of tumor response will be performed in accordance with RE-
CIST criteria (version 1.1) [22].

3.5.2. Analysis of Overall and Progression Free Survival.

During the 12-months follow-up period, complete regression duration, appearance
of recurrence, causes of death will be recorded. Overall and progression-free survival will
be evaluated with Kaplan-Meyer estimation analysis. Overall survival (OS) will be calcu-
lated from the date of recruitment to the date of death from any cause or last follow-up.
Local Disease Free Survival (LDFS) will be calculated from the date of recruitment to the
date of first evidence of local recurrence or last follow-up. Disease recurrence rates and
percentages will be compared between two groups. Time of failure of the treatment will
be calculated from the date of recruitment to the date of local disease progression. Median
and minimum-maximum value will be considered.

QOL, pain and satisfaction questionnaires scores will be computed.

Quality of life will be measured by means of the EORTC QLQ-C30, EORTC QLQ-
H&N35, EQ-5D-5L questionnaires at the time of inclusion, 4 and 8 weeks after treatment
and at every follow-up visit [23-25].

There is no specific toxicity to be expected, with no side effects with the exception of
pain and muscular contraction just during the treatment and pain thereafter.

However, specific follow-up will be made during the first 2 post-procedure days in
order to register any serious adverse event. The occurrence of an adverse event refers to
any clinically significant event that results in death or is life-threatening or that requires
the patient’s hospitalization or prolongation of hospitalization.

Power of adverse events not listed in this classification will be evaluated according
to the NCI-CTC classification (version 3.0): Mild (grade 1), does not affect the patient’s
usual daily activities; Moderate (grade 2), perturbs the patient’s usual daily activities; Se-
vere (grade 3), prevents the patient carrying out his usual daily activities; Very severe
(grade 4), necessitates intensive care or is life-threatening; Death (grade 5).

Patients in the treatment group who show disease progression, local or distant, will
be assigned to the control arm (Cross-Over). For patients with stable or partial disease a
second ECT session may be considered.

The events that eventually occur in the course of the treatment period and/or the
follow up, attributable or not to the research, will be considered an adverse event (AE)
and will be registered on the applicable case report form. Intercurrent events are any clin-
ical or biological abnormalities not present at the start of the trial. The events will be iden-
tified either through patients’ spontaneous statements or following questioning by the
researcher and during the examinations.

The National Cancer Institute’s Common Toxicity Criteria for Adverse Events, ver-
sion 4.0 (CTCAEv4) will be used to estimate the toxicity [26].
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3.6. Duration of the Study and Follow up

The study will last 48 months and the patients will be followed up for a minimum of
12 months.

The patients will be visited 1, 2, 4, 6, 8, 10, and 12 months after the treatment. CT/MRI
or PET-CT will be performed at 2, 6 and 12 months from treatment. The cut-off point for
tumor response evaluation has been fixed at 2 months. The visits scheme is showed in

Table 2.
Table 2. Visits scheme.
Visit 1 2 3 4 5 6 7 8 9
Month -1
(uptol
Ti th ori Month 0 Month1 Month2 Month4 Month 6 Month 8 Month 10Month 12
me month prior on +1week +1week *=1week +1week +1 week +1week +1 week
the treat-
ment)

Day of treat-
ment Post

Foll
Control group:  treat- © OW upP
. . . visit
Visit Restaging, cetuximab + ment Cut off
escription enrolment, platinum +5- evalua- Follow up time to Follow Follow Follow Follow Follow
Type of randomiza- fluorouracil tion (dis-  visit ovaluate P visit up visit up visit up visit up visit
assessment tion Treatment charge
treatment
group: elec- day=+1 response
trochemother-  week) P
apy
Clinical evaluation X X X X X X X X X
Duration of
hospitalization
Estimation of
CT,MRIorPET.CT ~ x -esionsizeand X X X
assignment of T
stage
IdentlflcatlorT of the X X X
target lesion
Photograph.lc docu- X X X X X X X X X
mentation
EORTC QLQ-C30,
EORTC QLQ-
X X X X X X X X X
H&N35, EQ-5D-5L
questionnaires
Pain evaluation with
X X X X X X X X X
VAS score
Blood samples as per
normal clinical prac- X X X X X X X X X
tice
CD8 and CD16 dos- X X X X X
age
Recording of the
drugs for pain con- X X X X X X X
trol

Recording of con-
comitant treatment
ECOG status X X X X X X
Adverse events/com-
plications
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3.7. Description of Study Procedures
3.7.1. Visit 1

Patients must sign individual informed consent form before they undergo any study
procedures. Patients who fulfil all inclusion criteria and do not meet any exclusion criteria
will be enrolled.

At Visit 1, patients will be interviewed and their study eligibility determined accord-
ing to the inclusion and exclusion criteria and then will be randomized 1:1 to ECT or
standard treatment. The investigator will collect and document the patient’s medical his-
tory with special emphasis on oncology history, previous chemotherapy, and response to
prior therapy. Patients will be asked about concomitant treatments, medications, and
events at each patient contact and each visit. Treatment information will include nature of
treatment, start date, end date, and reason for treatment. Drug information gathered and
documented will include dose, route of administration, frequency, start date, end date,
and indication, as applicable. Continuation and discontinuation of treatments and drugs
will be verified with the patient at each visit.

The patient will undergo a comprehensive physical examination that includes
weight, height, and vital signs. Patients observed with an active infection of any kind will
be excluded from study participation.

The ECOG (Eastern Cooperative Oncology Group) Performance Status [27] will be
evaluated as inclusion criteria: patients who are grades 0, 1 or 2 are eligible for study par-
ticipation.

CBC and coagulation profiles will be measured at the enrolment visit (Visit 1). Pa-
tients with an absolute neutrophil count below 1000/mL, platelet count below 70,000/mL,
and/or INR above 1.5 will be excluded from study participation.

Pain will be assessed at all visits using a 100 mm anchored visual analogy scale with
0 being “No Pain” and 100 mm being “Pain as bad as it could possibly be.”

EORTC QLQ-C30, EORTC QLQ-H&N35, EQ5d questionnaires, will be completed at
each follow up visit to measure the patient’s quality of life.

All patients will undergo pre-anesthesia assessment in accordance with the usual and
customary anesthesia assessment procedures at the clinical site. Patients found not to be
acceptable for either general anesthesia or monitored anesthesia care (conscious sedation)
will be excluded from study participation.

3.7.2. Visit 2

After confirmation of continued study eligibility, the day of the treatment the patients
will be undergo ECT treatment (treatment group) or directly to cetuximab + platinum + 5-
fluorouracil therapy (control group).

Patients randomized to treatment group will undergo ECT treatment in accordance
with established clinical and institutional practices.

Pain will be assessed immediately before discharge from the treatment facility. Pa-
tients will be encouraged to report symptoms to investigators at any time but will be spe-
cifically queried and evaluated for toxicity and adverse events at each visit.

The use of general anesthesia or monitored anesthesia care (conscious sedation with
local anesthesia) will be determined by the anesthesiologist based on usual and customary
practices for invasive procedures at the respective clinical site.

In the treatment arm, after induction of anesthesia or sedation, the patient will be
prepared and draped for the electroporation procedure according to usual and customary
procedures for invasive surgical procedures.

Once the lesion has been treated, the usual and customary wound dressing will be
applied and the patient will be transferred to post-anesthesia care for further monitoring
and pain management. Toxicity and adverse events due to bleomycin will be evaluated
after recovery from anesthesia/conscious sedation.
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Post-procedure analgesia is prescribed by the investigator in accordance with usual
and customary practices at the respective clinical site. Recording of the drugs used for
pain control will be done.

The investigator will establish the need for post-procedure hospitalization on the
base of the patient’s response to the electrochemotherapy and anesthesia/monitored an-
esthesia (conscious sedation) care, as well as usual and customary clinical practice at the
study site. Routine post procedure hospitalization, therefore, is not considered an adverse
event.

3.7.3. Visit 3 (Follow-up Visit)

Patients will undergo to the same procedures as previously described: clinical eval-
uation; photographic documentation; EORTC QLQ-C30, EORTC QLQ-H&N35, EQ-5D-
5L questionnaires, pain evaluation with VAS score and blood samples as per normal clin-
ical practice and CD8 and CD16 dosages.

3.7.4. Visit 4 (Follow-up Visit)

The patients will undergo clinical evaluation; photographic documentation; evalua-
tion treatment response according to RECIST criteria (version 1.1); CT, MRI or PET-CT
(same imaging as pre-operative evaluation); photographic documentation; EORTC QLQ-
C30, EORTC QLQ-H&N?35, EQ-5D-5L questionnaires, pain evaluation with VAS score,
blood samples as for normal clinical practice and CD8 and CD16 dosages.

Biopsy will be performed only in the case of clinical evidence or radiologic suspect.

3.7.5. Visits 5 and 7 (Follow-up Visit)

The patients will undergo the same procedures as previously described for visit 3.

3.7.6. Visits 6, 8 and 9 (Follow-up Visit)

The patients will undergo the same procedures as previously described for visit 4

3.8. Description of Sample Size Calculation

Sample size estimation was done by using the superiority hypothesis in two inde-
pendent parallel sample proportions [28-34]. Primary endpoint is the evaluation of the
objective OR tumor response (CR + PR) based on RECIST criteria between treatment and
control arm. According to literature data, treatments with cetuximab determine an OR
response rate of about 36%.

We assume that ECT can provide an increase of about 20% of the OR (the EURECA
study reports a global H&N response rate of 56% in recurrent, mucosal head and neck
tumors).

The test statistic used is the one-sided T-test. The significance level of the test was
targeted at 0.15. Group sample sizes of 48 in group one and 48 in group two achieve 81%
power to detect a difference between the group proportions of 0.2000. The proportion in
group one (the treatment group) is assumed to be 0.36 under the null hypothesis and 0.56
under the alternative hypothesis. The proportion in group two (the control group) is 0.36.
The significance level actually achieved by this design is 0.16.

3.9. Statistical Analysis

Continuous variables will be presented as mean + standard deviation if normally dis-
tributed; as median and interquartile range (IQR) if not normally distributed. The differ-
ence between follow-up values and baseline values will be computed and the null hypoth-
esis (no effect on local disease control and quality of life or pain) will be tested by two-
sided Student’s t-test (if differences normally distributed) or by Mann-Whitney test (if
differences not normally distributed). ANOVA test (normally distributed variables) or
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Kruskall-Wallis test (non-normally distributed variables) will be used to test the null hy-
pothesis by adjusting for proper covariates. For categorical variables, the chi square test
for multiple comparisons will be used.

The objective response will be reported as a categorical variable and marked as a
response rate.

Survival analysis will be performed with the Kaplan-Meier test, and the difference
between the curves with the log-rank test.

Quality of life and pain assessment will be evaluated as continuous variables. The
difference between the follow-up values and baseline values will be calculated and the
null hypothesis (no effect) will be tested with two-tailed Student’s t-test (if the differences
are distributed according to a normal one) or with the Mann—-Whitney test (if the differ-
ences are not distributed according to a normal). The ANOVA test will be used to verify
the null hypothesis by adjusting for appropriate covariates (if the differences are distrib-
uted according to a normal one) or with the Kruskal-Wallis test.

Differences will be considered significant at p < 0.05.

4. Discussion

In HNSCC with advanced-stage disease, the drug of choice is platinum combined
with fluorouracil (FU) or a taxane; these regimens generally resulted in a 30% response
rate, median progression-free survival (PFS) of 3-4 months, and median overall survival
(OS) of 6-8 months [20,35-37]. Currently, a significantly prolonged median survival from
7.4 to 10.1 months was obtained combining targeted therapy to cytotoxic chemotherapy,
pointing out the lack of a lasting effect with most active regimens for patients with recur-
rent/metastatic HNSCC [38].

Long-term survival is possible in a few numbers of patients with locally recurrent,
non-metastatic HNSCC that is candidate to salvage surgery and/or reirradiation [39—44].
Some data suggests a longer disease-free survival in patients with locally recurrent dis-
ease treated with palliative systemic therapy compared with patients with metastatic dis-
ease [42].

Recently the results of KEYNOTE-04, a randomized, multicenter phase 3 study of
patients with untreated locally incurable HNSCC tumors showed that a new combination
of monoclonal antibody and chemotherapy emerged as standard first line therapy of re-
current or metastatic tumors [14]. After stratification by PD-L1 expression, p16 status, and
performance status the patients were randomly allocated (1:1:1) to three arms: pembroli-
zumab alone, pembrolizumab plus a platinum and 5-fluorouracil (pembrolizumab with
chemotherapy), or cetuximab plus a platinum and 5-fluorouracil (cetuximab with chem-
otherapy). After a median follow-up of approximately 13 months, an improved OS was
observed in patients with CPS > 20 (median 14.7 versus 11.0 months, two-year OS 35%
versus 19%, hazard ratio (HR) 0.60, 95% CI 0.45-0.82) and in those with CPS 21 (median
13.6 versus 10.4 months, two-year OS 31 versus 17%, HR 0.65, 95% CI 0.53-0.80) in the
group that received pembrolizumab-containing combination therapy, in comparison with
cetuximab-containing combination therapy. No statistically significant improvement of
OS in the total study population (median 13.0 versus 10.7 months, two-year OS 29% versus
19%, HR 0.77, 95% CI 0.63-0.93) was present. No relevant differences in progression-free
survival in patients with CPS 220 (median 5.8 versus 5.2 months, HR 0.73, 95% CI 0.55-
0.97) or CPS 21 (median 5.0 months each, HR 0.82, 95% CI 0.67-1.00) was observed. Com-
parable objective response rates (43% versus 38% for CPS >20, 36% each for CPS >1), was
found in patients with any positive CPS (7.1 versus 4.2 months for CPS 220, 6.7 versus 4.3
months for CPS 21) and a longer duration of response was also observed. The KEYNOTE-
048 study showed that combination therapy of pembrolizumab with platinum and 5-
fluorouracil significantly is able to improve overall survival in the PD-L1 CPS of 20 or
more, CPS of 1 or more, and total populations, and that was associated with a longer du-
ration of response, with a comparable objective response, PFS and safety profile versus
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cetuximab with chemotherapy. Based on efficacy and safety data, pembrolizumab com-
bined with platinum and 5-fluorouracil can be considered a new standard-of-care treat-
ment for patients with recurrent or metastatic HNSCC. Nevertheless, a percentage of pa-
tients ranging from 10 to 15%, has a tumor that does not overexpress tissue PDL-1 (PDL-
1 negative), and therefore, according to the results of the aforementioned study, does not
benefit from the replacement of cetuximab with the pembrolizumab. In addition, another
percent of patients, despite being carriers of PDL-1 positive tumors, has clear and obvious
contraindications to the use of immunotherapy, as for example occurs for patients with
autoimmune diseases or for patients with chronic viral hepatitis (from virus B or C). In
such patients, the standard systemic therapy remains the combination of cetuximab with
cisplatin/carboplatin and 5-fluorouracil.

ECT was investigated on 36 patients with recurrent and mucosal head and neck tu-
mors. This prospective multicenter trial [45] showed an objective response of 56% with
eight patients in complete response (19%), 16 in partial response (37%), 10 in stable disease
(23%). Three patients showed a progressive disease (7%). Three patients (7%) showed a
durable complete response at 30, 34, and 84 months post-treatment.

Electrochemotherapy ECT has been shown to be more effective than other therapeu-
tic options in locally advanced SCC treatment. Di Monta et al. [46] in their retrospective,
single-center study showed a OR after ECT treatment of stage III SCC of 81% and CR of
22.7%. ECT treatment is generally well accepted by the patients and can be repeated with-
out worsening quality of life of the patients but rather improving their symptoms. ECT
resulted in an improvement of symptoms with pain and bleeding reduction also in pa-
tients with partial response. The need for medical/paramedical care resulted in a sensible
reduction of costs for the hospital in terms of the commitment of medical and nursing
personnel [47].

The ECT proved to be an interesting antitumoral therapy in 93 patients with ad-
vanced chemo and radio-refractory HN neoplasms [48]. Five percent of patients experi-
enced a complete response, 40% partial responses and 20% of the patients experienced a
disease progression after the first ECT procedure. The remaining 34% of patients showed
a stable disease. No toxicities related to ECT were seen. ECT is able to reduce frequent
symptoms, such as pain and bleeding, especially in patients with moderate symptoms
before the treatment, improving quality of life without damage to healthy tissue and with
limited side effects. Moreover, ECT reduces hospitalization time and may contribute to an
overall reduction in healthcare costs associated with advanced H&N cancers [48].

In a large number of patients with recurrent/metastatic HNSCC, survival outcomes
remain poor and a need for new therapeutic options that can prolong the survival and
improve quality of life of these patients is urgent.

5. Conclusions

This study is the first two arms prospective controlled, randomized, phase IIb clinical
trial that will compare efficacy of bleomycin electrotherapy in treatment of recurrent tu-
mors located in the oral cavity and oropharynx with a standard therapy.
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