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The Novocure ® «casco» è un dispositivo che consiste nella serie di sorgenti di onde elettromagnetiche

British Journal of Cancer (2020) 124:697–709; https://doi.org/10.1038/s41416-020-01136-5

Novocure. Novocure reports fourth quarter and full year 2019 financial results
and provides company update. https://www.novocure.com/novocure-reportsfourth-
quarter-and-full-year-2019-financial-results-and-provides-companyupdate/
(2020).



TTFields delivery

“il più usato sistema Optune (Novocure™), consiste in un
insieme di quattro trasduttori, un generatore di campi
elettromagnetici e una batteria. Per GBM, i trasduttori sono
applicati in coppie, ortogonalmente allo scalpo del paziente.

La testa deve essere rasata per consentire un contatto ottimale
dei trasduttori con il cuoio capelluto, e il posizionamento
ottimale degli array viene determinato utilizzando NovoTAL
(Novocure Ltd., Haifa, Israele) software di simulazione basato
sulla posizione del tumore e la dimensione e la forma della
testa del paziente.

Ogni serie di trasduttori è composta da nove dischi in ceramica,
ciascuno con un rivestimento idrogel superficiale per migliorare
la conducibilità con la pelle. Il generatore di campo fornisce al
cervello e alla sede del tumore campi elettrici alternati
attraverso i trasduttori



I TTFields consistono nell'emissione transcutanea di campi elettrici a bassa intensità (1-3 V/cm), a frequenza
intermedia (100-300 kHz), alternati (l'approccio è noto anche come terapia a campo elettrico alternato) che
esercitano forza biofisica su molecole cariche e polarizzabili note come dipoli.
Nel caso delle cellule del glioma, i TTFields sono clinicamente erogati ad una frequenza ottimale di 200 kHz.





Tra i parametri più usati per confrontare i risultati in differenti situazione, uno è particolarmente utile:

SAR = specific absorption rate; si misura in watt/kg; a puro titolo di confronto, il corpo umano genera a riposo circa
1W/kg, che può arrivare a 4W/kg durante il lavoro intenso; a potenze elevate (>10W/kg) si ha un aumento di
temperatura controllato dai sistemi di termoregolazione; eventuali danni biologici da esposizioni superiori ai
10W/kg si possono avere per esposizioni prolungate nel tempo



Cancer Medicine 2017; 6(6):1286–1300



In sostanza, è possibile costruire istogrammi SAR/volume per descrivere questa variabilità nella distribuzione 
della potenza assorbita nelle varie strutture cerebrali

il GTV assorbe molta meno energia rispetto ad altre strutture cerebrali



Il tumore assorbe molta meno energia dei tessuti sani



La quantità di energia rilasciata dai TTF varia notevolmente a seconda di parametri quali lo spessore della
teca cranica, la disposizione e la forma del liquido cefalorachidiano nei ventricoli e negli altri spazi
liquorali, la forma e la struttura del Gross Tumor Volume, etc.



SAR = Solo un indice surrogato per
prevedere gli effetti biologici dei
campi elettromagnetici (soprattutto
di potenza inferiore)



La non linearità tra esposizione ad un campo elettromagnetico e 
l’effetto biologico. 

La dosimetria è necessaria per trovare una relazione quantitativa tra 
causa ed effetto. 
Più questa relazione è ben definita, più utile è la dosimetria. 
Conoscendo la relazione tra causa ed effetto, possiamo prevedere 
l'effetto per diversi valori della grandezza della causa per la quale 
potremmo non avere dati sperimentali. 
La previsione più accurata è quando il diagramma causa-effetto è una 
linea retta, ad esempio, dove raddoppiare la causa raddoppia l'effetto. 
In tal caso diciamo che la relazione causa-effetto è lineare.

Gli effetti biologici/sulla salute derivanti da CEM artificiali/radiazioni 
non ionizzanti non seguono una relazione lineare dose-risposta (o 
causa-effetto) secondo le prove sperimentali. 
Gli esperimenti hanno dimostrato che, l'assorbimento di una maggiore 
quantità di energia dalla stessa massa di un dato tessuto ed entro lo 
stesso intervallo di tempo, non necessariamente induce un effetto 
biologico più grande. In altre parole, un campo più intenso o un SAR più 
ampio non si riferiscono necessariamente a una risposta biologica più 
ampia o a un conseguente effetto sulla salute.

PLOS ONE | www.plosone.org 5 June 2013 | Volume 8 | Issue 6 | 
e62663
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”evidenze sempre maggiori suggeriscono che gli effetti terapeutici dei TTFields possono essere
associati con una gamma varia di meccanismi intracellulari.

Questo è forse sorprendente considerando l'abbondanza di molecole cariche e polarizzabili
all'interno delle cellule su cui TTFields potrebbe esercitare forze biofisiche.

Anche se lo spettro degli effetti ottenuti rimane non completamente compreso, i dati emergenti
suggeriscono che, oltre agli effetti antimitotici di TTFields, una moltitudine di processi biologici [...]
sono alterati da TTFields....

.... e possono provocare effetti antitumorali ”

British Journal of Cancer (2020) 124:697–709; https://doi.org/10.1038/s41416-020-01136-5



British Journal of Cancer (2020) 124:697–709; https://doi.org/10.1038/s41416-020-01136-5

RAZIONALE BIOLOGICO



PRECLINICAL MODELS





Effetto sulla geometria della tubulina …. e sulla mitosi



A549 (adenoca polmonare) e MDA-MB-
231 ( adenoca mammario sono state
trattate con TTFields (175V/m RMS) per
24 ore alla loro frequenza di trattamento
ottimale (150 kHz).
Le disposizioni del fuso mitotico sono
state valutate nelle cellule in replicazione
durante la metafase facendo uso di
microscopia confocale di fluorescenza.
I risultati dimostrano che le cellule
trattate con TTFields mostrano una
geometria anomala del fuso, suggerendo
che i TTFields ostacolano la normale
organizzazione del fuso.
Gli effetti sulla vitalità cellulare dipendono
sostanzialmente dalla durata
dell'esposizione; il rallentamento della
divisione delle cellule può essere
modificato solo estendendo la durata
dell’esposizione





"Abbiamo quindi esaminato la morfologia della morte cellulare 
indotta da TTField utilizzando la microscopia elettronica a 
trasmissione. Le cellule LN-18 o ZH-161 esposte a TTField hanno 
mostrato segni tipici di autofagia come un marcato aumento della 
frequenza degli autofagosomi, mitocondri con matrici gonfie o un 
reticolo endoplasmatico dilatato. 
Al contrario, la staurosporina, come induttore classico di apoptosi, ha 
portato al «blebbing» della membrana o alla condensazione del DNA 
lungo il nucleo e il citoplasma scuro (Figura 2c)"







Questi dati sperimentali,  
preclinici sono stati giudicati
sufficienti, anche se non 
conclusivi, per iniziare una
attività di ricerca clinica, data la 
peculiarità della neoplasia 
studiata per prima (gliomi ad 
alto grado): relativa rarità, 
prognosi molto severa. 
Quali le sperimentazioni
concluse ad oggi ed i loro
risultati?



Dati Clinici in glioblastoma 
recidivati e di nuova diagnosi
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EF 11 – Relapsed Glio



Obiettivi dello studio e disegno statistico



EF 11 Relapsed

Only patients receiving
At least 1 cycle of CHT
Or 1 cycle of TTF

Advantage is greater for 
patients with previous low 
grade disease, TTF 
compliance, IK>80, 
previously on bevacizumab



EF 11 Relapsed

Only patients receiving
At least 1 cycle of CHT
Or 1 cycle of TTF

Advantage is greater for 
patients with previous low 
grade disease, TTF 
compliance, IK>80, 
previously on bevacizumab



EF 11 Relapsed

Only patients receiving
At least 1 cycle of CHT
Or 1 cycle of TTF

Advantage is greater for 
patients with previous low 
grade disease, TTF 
compliance, IK>80, 
previously on bevacizumab
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Primo report 2015

Pubblicazione definitiva 2017

JAMA. 2017;318(23):2306-2316. doi:10.1001/jama.2017.18718



EF-14: fase III - Pivotal Trial Design1-4
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*Overall survival was a powered secondary endpoint for efficacy.
†Treatment with TTFields was continued for 24 months or until second progression, whichever occurred first unless prohibited by the patient’s clinical condition.1,2
2L, second-line; GBM, glioblastoma multiforme; ITT, intent-to-treat; KPS, Karnofsky performance score; MGMT, O6-methylguanine-DNA methyltransferase; ORR, objective 
response rate; OS, overall survival; PFS, progression-free survival; PFS6, progression-free survival at 6 months; QoL, quality of life; R, randomized; RT, radiation therapy; 
SRS, stereotactic radiosurgery; TMZ, temozolomide; TTFields, Tumor Treating Fields.
1. Optune. Instructions for Use. Novocure; January 2019. 2. Stupp R et al. JAMA. 2017;318(23):2306-2316. 3. Stupp R et al. JAMA. 318(23):2306-2316 [supplement 1]. 4. 
ClinicalTrials.gov. [NCT00916409]. Accessed June 10, 2020. 

Stratification:
• Resection extent
• MGMT promoter 

methylation status*

Primary endpoint:
• PFS (ITT population)

Secondary endpoint:
• OS* (ITT population)

Additional secondary endpoints:
• PFS6, 1-y/2-y survival, ORR, safety, QoL

1st progression
2nd progression

or
24 months†

R
2:1

Enrollment: 
4 to 7 weeks from 

last day of RT

Newly 
diagnosed 

GBM

N = 695

Start date: June 2009
Primary completion: Dec 2016 
Study completion: March 2017
Study sites: 83 (North America, 
Europe, Republic of Korea, Israel)

TTFields + maintenance TMZ vs maintenance TMZ in newly diagnosed GBM 

TTFields ³ 18 h/day
+ TMZ × 6 cycles

TTFields + 
2L chemotherapy, 
surgery, SRS, or 

combination†

TMZ × 6 cycles
2L chemotherapy, 
surgery, SRS, or 

combination

Biopsy/ 
debulking

Radiation + 
TMZ



EF-14: arruolamento e trattamento1-3
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Intent-to-Treat Population
Randomization

N = 695

TTFields + TMZ
n = 210

TMZ
n = 105

TTFields + TMZ
n = 466

TMZ
n = 229

Final Analysis

Interim Analysis

TMZ, temozolomide; TTFields, Tumor Treating Fields.
1. Optune. Instructions for Use. Novocure; January 2019. 2. Stupp R et al. JAMA. 2015;314(23):2535-2543. 3. Stupp R et al. JAMA. 2017;318(23):2306-2316. 



EF-14: Baseline and Treatment  Characteristics (Final Analysis)
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Characteristics
Median age, years (range) 56 (19–83) 57 (19–80)
Female sex, % 32 31
Median KPS (range) 90 (60–100) 90 (70–100)
Extent of resection, %

Gross total resection 53 54
Partial resection 34 33
Biopsy 13 13

Median time from diagnosis to randomization,
months (range) 3.8 (1.7–6.2) 3.7 (1.4–6.3)

Median TMZ cycles, months (range) 6 (0–51) 5 (0–33)
Median TTFields therapy duration, months (range) 8.2 (0–82) 0 (0–0)

TMZ Alone
(n = 229)

TTFields + TMZ
(n = 466)

Baseline characteristics were well balanced between the two treatment arms

ITT Population

ITT, intent-to-treat; KPS, Karnofsky Performance Score; SD, standard deviation; TMZ, temozolomide; TTFields, Tumor Treating Fields.
Stupp R et al. JAMA. 2017;318(23):2306-2316.
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Molecular Profiles, %
MGMT status

Tissue available and tested 83 81
Methylated 36 42
Unmethylated 54 51
Insufficient for testing 10 7

IDH1 R132H mutation status
Tissue available and tested 56 52
Positive 7 5

Medications, %
Antiepileptics 44 41
Corticosteroids 29 28
Adherence to TTFields*, % 75 -

TMZ Alone
(n = 229)

TTFields + TMZ
(n = 466)

ITT Population

Baseline characteristics were well balanced between the two treatment arms

*Defined as use of TTFields ≥ 75% of the time, or ≥18 hours per day, in the first 3 months of treatment.
IDH1, isocitrate dehydrogenase 1; ITT, intent-to-treat; MGMT, O6-methylguanine-DNA methyltransferase; TMZ, temozolomide; TTFields, Tumor Treating Fields.
Stupp R et al. JAMA. 2017;318(23):2306-2316.

EF-14: Baseline and Treatment  Characteristics (Final Analysis)



EF-14: Progression-Free Survival (Final Analysis)1

36CI, confidence interval; HR, hazard ratio; ITT, intent to treat; PFS, progression-free survival; TMZ, temozolomide; TTFields, Tumor Treating Fields.
1. Stupp R et al. JAMA. 2017;318(23):2306-2316. 2. Stupp R et al. Cancer Res. 2017;77(13 suppl): Abstract CT007. As presented at the American Association for Cancer Research 
(AACR); April 1–5, 2017; Washington DC. 3. Optune. Instructions for Use. Novocure; January 2019.

This final analysis (n = 695) confirms the results from the interim analysis (n = 315) where
TTFields + TMZ improved PFS by more than 3 months3
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l ITT Population
Median PFS from 
randomization, mo1 6.7 4.0

95% CI, mo1 6.1–8.1 3.8–4.4
Stratified log-rank1 P < 0.001
HR (95% CI)1 0.63 (0.52–0.76)

Median PFS from diagnosis,
mo2 11.2 7.8

TMZ Alone
(n = 229)

TTFields + TMZ
(n = 466)



EF-14: Overall Survival (Final Analysis)1

37
Overall survival was a powered secondary endpoint for efficacy.
CI, confidence interval; HR, hazard ratio; ITT, intent to treat; OS, overall survival; PFS, progression-free survival; TMZ, temozolomide; TTFields, Tumor Treating Fields.
1. Stupp R et al. JAMA. 2017;318(23):2306-2316. 2. Stupp R et al. Cancer Res. 2017;77(13 suppl): Abstract CT007. As presented at the American Association for Cancer Research 
(AACR); April 1–5, 2017; Washington DC. 3. Stupp R et al. JAMA. 2015;314(23):2535-2543. 4. Optune. Instructions for Use. Novocure; January 2019.

ITT Population

Median OS from 
randomization, mo1 20.9 16.0

95% CI, mo1 19.3–22.7 14.0–18.4
Stratified log-rank1 P < 0.001
HR (95% CI)1 0.63 (0.53–0.76)

TMZ Alone
(n = 229)

TTFields + TMZ
(n = 466)

Median OS from diagnosis, 
mo2 24.5 19.8

2-year OS1 43% 31%
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This 5-year survival analysis (n = 695) confirms the results from the interim analysis in the per 
protocol population (n = 280) where TTFields + TMZ extended OS by almost 5 months3,4



EF-14 Safety Summary: Incidence of Grade 3/4 Adverse Events in ≥ 5% 
of Patients (Final Analysis)1,2

• The most common (³10%) adverse events involving TTFields in combination with TMZ were thrombocytopenia, nausea, constipation, 
vomiting, fatigue, medical device site reaction, headache, convulsions, and depression3

• The only common device-related AE was a skin irritation seen beneath the arrays in 53% percent of patients. The majority (52%) of these 
events were mild to moderate (2% severe)1

38*The numerically slightly higher incidence of hematological toxicity, fatigue, and some other adverse effects are due to the longer treatment duration and observation time in the experimental group. 
TMZ, temozolomide; TTFields, Tumor Treating Fields. 
1. Optune. Instructions for Use. Novocure; January 2019. 2. Stupp R et al. JAMA. 2017;318(23):2306-2316. 3. Novocure Data on File OPT-103.

³1 Adverse event 48 44
Blood and lymphatic system disorder* 13 11

Thrombocytopenia 9 5
Gastrointestinal disorders 5 4
Asthenia, fatigue, and gait disturbance 9 6
Infections 7 5
Injury, poisoning, and procedural complications 
(falls and medical device site reaction) 5 3

Metabolism and nutrition disorders 
(anorexia, dehydration, and hyperglycemia) 4 5

Musculoskeletal and connective tissue disorders 5 4
Nervous system disorders 24 20

Seizures 6 6
Respiratory, thoracic, and mediastinal disorders 
(pulmonary embolism, dyspnea, and aspiration pneumonia) 5 5

TMZ Alone
(n = 216)

%

TTFields + TMZ 
(n = 456)

%

Safety 
Population
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EF-14: Monthly Time on TTFields Impacts Overall Survival (Post Hoc 
Analysis)

GBM, glioblastoma; OS, overall survival; TMZ, temozolomide; TTFields, Tumor Treating Fields.
Toms SA et al. J Neurooncol. 2019;141(2):467-473.

There is a survival trend in favor of TTFields plus TMZ with progressively higher levels of monthly 
device usage

No. of Patients
Median Survival 

(months)

Subgroup
TTFields 

+ TMZ TMZ Alone Hazard Ratio
TTFields

+ TMZ
TMZ 

Alone
Overall 450 229 20.9 16.0

% of monthly time on TTFields

> 90 43 229 24.9 16.0

80–90 166 229 21.5 16.0

70–80 91 229 21.7 16.0

60–70 46 229 19.9 16.0

50–60 42 229 18.0 16.0

30–50 40 229 17.9 16.0

£ 30 22 229 18.2 16.0

TTFields + TMZ Better TMZ Alone Better

1.21.00.40.20.0 0.80.6

Vantaggio NS
per TTF



EF-14: Patients Completing Quality of Life Questionnaire

Studio non a doppio cieco



EF-14: Patients Completing Quality of Life Questionnaire

41*Data are the percentage of patients alive who completed the HRQoL questionnaire
HRQoL, health related quality of life; ITT, intent to treat; TMZ, temozolomide; TTFields, Tumor Treating Fields.
Taphoorn MJB et al. JAMA Oncol. 2018;4(4):495-504.
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EF-14: Function Scales1,2

42EORTC, European Organisation for Research and Treatment of Cancer; ITT, intent to treat; QLQ-C30, Quality of Life Core Questionnaire-C30; QLQ-BN20, Quality of Life Questionnaire for 
Brain Neoplasms; QoL, quality of life; SE, standard error; TMZ, temozolomide; TTFields, Tumor Treating Fields.
1. Taphoorn MJB et al. JAMA Oncol. 2018;4(4):495-504; 2. Taphoorn MJB et al. JAMA Oncol. 2018;4(4 suppl 1):S1-S14.

0
10
20
30
40
50
60
70
80
90

100

Q
LQ

-C
30

 S
co

re
 (m

ea
n 

+
SE

)

Global Health 
Status

Physical 
Functioning

Baseline 12
Month

Baseline 12
Month

Baseline 12
Month

Baseline 12
Month

Baseline 12
Month

Baseline 12
Month

Cognitive
Functioning

Role
Functioning

Social
Functioning

Emotional
Functioning

QoL was not different with TTFields + TMZ

• Data collected by EORTC QLQ-C30 and QLQ-BN20 questionnaire
• For the domains shown on this slide, a higher score represents a higher level of functioning

ITT Population TTFields
+ TMZ

TMZ
Alone

435 137 437 139 435 138 437 139 435 138 435 138
199 58 202 58 202 58 202 58 202 58 202 58

TTFields+ 
TMZ (n)

TMZ alone (n)



EF-14: No Change in Global Health Status Over Time
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SD, Standard deviation; TMZ, temozolomide; TTFields, Tumor Treating Fields.
Taphoorn MJB et al. JAMA Oncol. 2018;4(4)(suppl 1):S1-S14.

No Change

Mean changes in points on health-related quality of life scales from baseline in global health status with tumor-treating fields
(TTFields) plus temozolomide compared with temozolomide alone. No change, between 0 and 10 points; improvement and 
deterioration, changes of 10 points or more. Error bars indicate SD.

Improvement

Deterioration

Time on Therapy (months)

20

10
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-10

-20
0               3              6              9             12

Po
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ts

435 295 237 151 133TTFields (N)
199 119 98 75 57TMZ (N)

Figure Legend: 

TTFields/temozolomide
Temozolomide alone



EF-14: Mean Change in Symptom Scale: Itchy Skin Over Time
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SD, Standard deviation; TMZ, temozolomide; TTFields, Tumor Treating Fields.
Taphoorn MJB et al. JAMA Oncol. 2018;4(4)(suppl 1):S1-S14.

Mean changes in points on health-related quality of life scales from baseline in itchy skin with tumor-treating fields (TTFields) plus 
temozolomide compared with temozolomide alone. No change, between 0 and 10 points; improvement and deterioration, changes 
of 10 points or more. Error bars indicate SD.

Figure Legend: 
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EF-14: Summary of Outcomes for TTFields + TMZ Compared With TMZ 
Alone 

45
AE, adverse event; OS, overall survival; PFS, progression-free survival; QoL, quality of life; TMZ, temozolomide, TTFields, Tumor Treating Fields. 
1. Optune. Instructions for Use. Novocure; January 2019. 2. Toms SA et al. J Neurooncol. 2019;141(2):467-473. 3. Taphoorn MJB et al. JAMA Oncol. 2018;4(4):495-504.

� Median PFS: 6.7 months vs 4.0 months (P < 0.001)
� Median OS: 20.9 months vs 16.0 months (P < 0.001); survival rate at 5 y 13% vs 5%

� The most common device-related side effect with TTFields was mild-to-moderate skin irritation
� No late-emerging serious AEs or increase in systemic side effects were seen in the final 

analysis

� Increased monthly usage with TTFields therapy is independently 
prognostic for improved survival in glioblastoma

� Survival rate at 5 y 29%

� The addition of TTFields to standard treatment with TMZ resulted in improved survival 
without a negative impact on patient HRQoL

Significantly improved PFS and OS1

Survival benefit that increased with more time on TTFields1,2

Maintained QoL over time and across predefined daily-functioning domains3

TTFields + TMZ combined safely1



Tossicità cutanea



Tossicità cutanea



Tossicità cutanea
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Una recente meta-analisi 
sembra confermare il vantaggio 
nell’uso dei TTF per i pazienti 
con glioblastoma sia alla 
diagnosi che alla recidiva; sia in 
termini di OS che PFS



In this Editorial in Annals of Oncology, Prof. Weller (who was 
among the authors of  the EF-14 study along with others) 
raised some concerns about the study…

Qualche preoccupazione?



1. “Why would a treatment in an incurable, steadily progressive disease fail to work at first
recurrence after radiotherapy as defined largely by magnetic resonance imaging, but work quite
impressively when given in the setting of maintenance temozolomide chemotherapy after
completion of radiotherapy with concomitant temozolomide?

2. Do we believe that the biology of glioblastoma changes within a few months? Should we
postulate that radiotherapy preceding TTF only shortly provided sensitization? Why have no
specific imaging changes been observed and reported in patients treated with TTF?

3. We await careful characterization of tissues from patients undergoing surgery at failure after TTF,
but no systematic studies are available although many patients must have been operated since.

4. No subgroup of patients defined by any known prognostic factor or biomarker has been
identified to preferentially derive benefit from TTF.

5. A substantial increase in long-term survival was not achieved.”

Alcuni dubbi relativi allo studio…



“Still, patients in the experimental arm of the EF-14
trial received major support and coaching … which
continues to raise concerns because the study
design could have controlled for that but did not.

Importantly, placebo effects should not be equaled
with survival benefit afforded by measures other
than tumor-specific therapy since early palliative
care has been reported to prolong survival in
patients with non-small-cell lung cancer”









Pertanto, per il momento, lo schema più ampiamente accettato per il
trattamento del glioblastoma appena diagnosticato rimane quello
suggerito dall'Associazione europea di neuro-oncologia (EANO) nel 2021.





In corso di rinnovamento …– July 2023 



Un problema da considerare



“There has also been a lot of debate on the financial
toxicity imposed by TTF. This is a relevant issue as of
today, but probably not in the long term. History tells
us that prizes come down and both oncology and the
neurosciences have seen other treatments that incurred
or incur high cost with moderate efficacy at best.”



Quindi cosa fare?

• Dati biologici à presenti; non ancora del tutto esaustivi soprattutto per quel che riguarda
le correlazioni con altri fattori biologici in vivo



• Dati clinici à nel paziente recidivato à no chiaro vantaggio

Quindi cosa fare?

• Dati biologici à presenti; non ancora del tutto esaustivi soprattutto per quel che riguarda
le correlazioni con altri fattori biologici in vivo



• Dati clinici à nel paziente recidivato
à nel mantenimento post Stupp E14 à vantaggio di massimo 5 mesi in OS
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Quindi cosa fare?

• Dati biologici à presenti; non ancora del tutto esaustivi soprattutto per quel che riguarda
le correlazioni con altri fattori biologici in vivo



Quindi cosa fare?

• Dati economici à contrastanti

• Dubbi sui bias di valutazione à es. QoL (non doppio cieco; interim analysis; ITT)

• Linee Guida Europee à non completamente supportato quando è applicate la 
metodologia di definizione dell’evidenza.

• Dati clinici à nel paziente recidivato
à nel mantenimento post Stupp E14 à vantaggio di massimo 5 mesi in OS (cross over)  

• Dati biologici à presenti; non ancora del tutto esaustivi soprattutto per quell che
riguarda le correlazioni con altri fattori biologici in vivo





EF-32: Pivotal, Randomized, Open-Label Study 
of Optune® (Tumor Treating Fields Therapy [TTFields], 

200 kHz) Concomitant With Radiation Therapy 
and Temozolomide for the Treatment of 

Newly Diagnosed Glioblastoma

(Trident)



Phase 3 Pivotal Trial Design1,2

TTFields therapy with concomitant chemoradiotherapy in newly diagnosed GBM

• *RT delivered through the arrays (INE transducer arrays).

• 1Y, 1-year; 2L, second-line; 2Y, 2-year; AE, adverse event; EORTC, European Organization for Research and Treatment of Cancer; GBM, glioblastoma; ICF, informed consent form; 
MGMT, O6-methylguanine-DNA methyltransferase; ORR, overall response rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival; PFS6/12, progression-free survival at 6/12 months;    Q4W, every 4 weeks; 
QLQ, quality of life questionnaire; R, randomized; RT, radiation therapy; SR, survival rate; SRS, stereotactic radiosurgery; TMZ, temozolomide; TTFields, Tumor Treating Fields. 

• References: 1. Novocure Data on File OPT-160.1. 2. ClinicalTrials.gov. [NCT04471844]. Accessed June 12, 2023.

1st progression
TTFields until 2nd progression OR

24 months OR
clinically unable to continue TTFields

≤ 7 daysR
1:1

Within 28 days from
signing the ICF

Newly 
diagnosed 

GBM 

Biopsy/
debulking

surgery

TTFields ³ 18 h/day
+ RT + TMZ

for 6 weeks*

Maintenance:
TTFields ³ 18 h/day
+ TMZ × 6 courses

TTFields + 2L therapy, 
surgery, SRS, or 

combination

Post-PD  
follow-up 

visit

Survival
follow-up 

Q4W

TTFields

TTFields

Follow-up Q4W

RT + TMZ
for 6 weeks

Maintenance:
TTFields ³ 18 h/day
+ TMZ × 6 courses

TTFields + 2L therapy, 
surgery, SRS, or 

combination

Post-PD  
follow-up 

visit

Survival
follow-up 

Q4W

Stratification
• Resection extent
• MGMT promoter methylation 

status

Primary endpoint
• OS
Secondary endpoints 
• PFS, PFS6/12, 1Y/2Y SR, ORR, 2nd PFS, EORTC QLQ-C30/BN20, AEs (severity and 

frequency), dependence of OS on TTFields dose, pathological changes in resected 
GBM tumors, NANO scale

Start date: December 2020
Primary completion date: August 2024 
Study completion date: August 2026
Study sites: 119 (North America, Europe, Israel)

N = 950



Clinical Pipeline



Overview of Novocure’s Clinical Pipeline

• *In collaboration with MSD, a tradename of Merck & Co., Inc. †In collaboration with Roche. ‡In collaboration with Zai Lab.

•
Tumor Treating Fields (TTFields) are not approved in the United States or CE marked in Europe for the treatment of brain metastasis, pancreatic cancer, hepatocellular carcinoma, gastric adenocarcinoma, or ovarian cancer. The safety and effectiveness of TTFields therapy 
for these uses has not been established. TTFields therapy (200 kHz) is approved in the United States for the treatment of adult patients (22 years of age or older) with histologically confirmed supratentorial GBM by the US FDA through the PMA pathway. TTFields therapy 
has received a CE mark for marketing authorization in Europe for the treatment of GBM in adult patients (18 years of age or older). TTFields therapy (150 kHz) has been approved in the United States by the FDA under the HDE pathway for the treatment of adult patients
with unresectable, locally advanced or metastatic, malignant pleural mesothelioma to be used concurrently with pemetrexed and platinum-based chemotherapy. TTFields therapy (150 kHz) is also 
CE marked in Europe for the treatment of adult patients with unresectable, advanced or metastatic mesothelioma to be used concurrently with pemetrexed and platinum-based chemotherapy, as well as for adult patients for the treatment of stage IV non-squamous non-small 
cell lung cancer in combination with pemetrexed, after failure of first line treatments. TTFields are not approved in the United States for the treatment of lung cancer. 

For further information, visit 
novocuretrials.com or scan the 

following QR code: 
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