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1 List of abbreviations

AE
BIA
ccl
CE

Cl

cT
CTCAE
CUA
DHTC
DKK
DNA
DNOR
DSS
EANO
EORTC
ESMO
EQ-VAS
EQ-5D-5L
EU
EUR
FDA
GBM
GDPR
GP

HR
HRQoL
HTA
ICER
KPS
LY
MGMT
MMSE

Adverse event

Budget impact analysis

Charlson comorbidity index

Conformité européenne

Confidence interval

Computer tomography

Common terminology criteria for adverse events
Cost-utility analysis

Danish Health Technology Council
Danish Kroner

Deoxyribonucleic acid

Danish neuro-oncological report

Device support specialist

European Association of Neuro-Oncology
European Organization for Research and Treatment of Cancer
European Society for Medical Oncology
EuroQol-Visual Analogue Scale
EuroQol-5dimensions-5levels

European Union

Euro

Food and Drug Administration
Glioblastoma multiforme

General Data Protection Regulation
General practitioner

Hazard ratio

Health-related quality-of-life

Health technology assessment
Incremental cost-effectiveness ratio
Karnofsky performance score

Life year
06-methylguanine-deoxyribonucleic acid methyltransferase

Mini-Mental Status Examination
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MRI

N/A
NCCN
ndGBM
NICE
0S
OWSA
PFS
PRISMA
PSA
QALY
QLQ-BN20
QLQ-C30
RANO
RCC
RCT
rGBM
SEK
SNO
TLV
TMZ
TTD
TTFields
UK

us

uUSD
WHO

Magnetic resonance imaging

Not applicable

National Comprehensive Cancer Network

Newly diagnosed glioblastoma multiforme
National Institute for Health and Care Excellence
Overall survival

One-way sensitivity analyses

Progression-free survival

Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Probabilistic sensitivity analysis
Quality-adjusted life year

Quality-of-life questionnaire brain neoplasm 20
Quality-of-life questionnaire core 30

Response assessment in neuro-oncology
Regionala Cancercentrum i samverkan
Randomized control trial

Recurrent glioblastoma multiforme

Swedish Kroner

Society of Neuro-Oncology

Swedish Tandvards- och Lakemedelsférmansverket
Temozolomide

Time to deterioration

Tumor-treating fields

United Kingdom

United States

United States dollar

World Health Organization
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2 Summary of the key results of the application

Glioblastoma multiforme (GBM) is a highly aggressive form of brain or spinal cord tumor that is observed in
adults and quickly leads to death if left untreated (1). Among other things, the patient can suffer from
intracranial hypertension, motor deficit, and visual or speech deficit, all of which greatly impair quality of life.
With a poor prognosis and a low five-year survival rate of around 5%, GBM presents significant treatment
challenges (2,3). GBM is an orphan disease with approximately 300 new diagnoses in Denmark every year
(1,4,5). The conventional treatment modalities for patients with GBM, including surgical resection, radiation,
and chemotherapy such as temozolomide (TMZ) demonstrate limited efficacy and substantial side effects
(3,5,6). Therefore, there is a high need for new treatments that provide durable response rates, improve
survival while maintaining health-related quality of life (HRQoL).

To address these challenges, Novocure has developed a locoregional, portable, and non-invasive device,
Optune, that generates alternating electrical fields, known as tumor-treating fields (TTFields), which inhibit
tumor growth while preserving healthy cells (7). The device received United States (US) Food and Drug
Administration (FDA) approval in 2011 and 2015 for the treatment of patients with recurrent GBM (rGBM)
and newly diagnosed (ndGBM), respectively (8). Optune also obtained the Conformité Européenne (CE) mark
certification, permitting commercial distribution in Europe in 2009 (7). Optune therapy utilizing TTFields has
shown significant clinical effectiveness and a favorable safety profile, particularly in patients with ndGBM.
TTFields therapy has demonstrated a good safety profile with no known systemic toxicity. Mild-to-moderate
dermatologic adverse events (AEs) are the most common and predominant reported AEs (9,10). Clinical
effectiveness studies have shown that TTFields significantly improve survival outcomes with no meaningful
difference in HRQoL compared to the control group, particularly in patients with ndGBM (10).

EF-14 was a randomized, open-label phase 3 trial evaluating the efficacy and safety of TTFields plus
maintenance TMZ in patients with ndGBM. In terms of the population, according to Danish GBM experts, the
baseline demographics of the EF-14 trial are very to the target demographic of patients typically treated with
Optune in Denmark. The study found that TTFields therapy has led to a significant improvement in pooled
median overall survival (OS) and progression-free survival (PFS) by 4.9 and 2.7 months, respectively (2). The
study also reported annual survival with significantly better long-term survival outcomes, with an 8% increase
in five-year survival (13% vs 5%) (2). A meta-analysis of studies conducted in a real-world setting showed a
median survival difference between Optune plus TMZ compared to TMZ alone of 10.8 months, a 12-month
survival of 12.3% points, and a 24-month survival of 18.7% points. No new risks associated with Optune plus
TMZ were identified. Treatment compliance with TTFields therapy has been reported to be a key prognostic
factor in survival outcomes and influencing patient outcomes (9,10).

TTFields demonstrates improved survival and a similar effect on HRQoL (measured with the EORCT QLQ-
BN-20 questionnaire) compared to TMZ, except for more itchy skin (11). The assessment of HRQoL over
time was however identified as challenging and imprecise. Therefore, to address this issue, utility scores will
be derived from utility values corresponding to various health states relevant to ndGBM (12). There is also
similar effect on cognitive status compared to TZM alone, as measured by MMSE. The evidence indicates,
however, that the time to a sustained 6-point decline in MMSE score is significantly longer in the group
receiving TTFields plus TMZ compared to TMZ alone (2).

Novocure has developed a cost-utility model based on efficacy data from the clinical trial EF-14; a partitioned
survival model including the states progression-free/stable, progression/progressed disease, and dead. The
model has been validated and calibrated against Danish data and long-term survival modeling has been carried
out in line with Danish Health Technology Council (DHTC) and the Danish Medicines Council guidelines.
Utilities in the base-case are based on disease-progression-state-related utility scores based on EuroQol-
5dimensions-5levels (EQ-5D-5L) data from Palmer et al. (2021) with Danish utilities from Jensen et al.

10 out of 125



oc

(2021) (12,13). The incremental cost-effectiveness ratios (ICERs) were determined to be DKK 1.7 million per
life year (LY) gained and DKK 2.4 million per quality-adjusted life year (QALY’) gained using the list price.
The cost of Optune was identified as a key driver of the ICER. The budget impact for recommending Optune
as a supplement to TMZ was DKK 17.9 million in year one with 113 patients eligible for Optune treatment
and DKK 96.4 million in year five with 157 patients eligible for Optune treatment, when using public
purchase price for Optune.

The results demonstrate that treatment with Optune plus TMZ produces significant health gains for patients
with a very severe disease and where few treatment options are available. Additionally, the technology
enables treatment outside of the hospital setting, potentially resulting in improved patient convenience and
decreased healthcare costs (14-17). Successful implementation of Optune therapy requires clinician training,
certification, patient acceptance, and compliance. These requirements are already incorporated into the cost of
Optune, with no additional cost to the patient, the healthcare providers, or the Danish Regions.

Optune therapy utilizing TTFields has shown clinical effectiveness, a favorable safety profile, and potential
healthcare system benefits for patients with GBM. Overall, Optune provides a valuable treatment option for
patients with GBM with a distinct and unique mechanism of action, adding to conventional therapies, and
addressing the high unmet needs of adult patients with ndGBM, and improving survival outcomes.

Optune should therefore receive a positive recommendation from the DHTC to be used as standard treatment
for patients with GBM as add-on therapy to existing treatment regimens and is intended for use together with
maintenance TMZ and after TMZ is stopped.
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3 Introduction

The following section will provide a brief introduction to Optune and its area of application. This includes a
description of the patient population and characteristics of newly diagnosed World Health Organization
(WHO) grade 1V gliomas, of which Optune is indicated for. Grade IV gliomas most notably include
glioblastoma (GBM) which will be described in more detail in the following section. Additionally, the current
clinical practice will be described including the comparator, which will be referred to mainly as TMZ alone
and standard of care. Lastly, key characteristics of the Optune device will be presented, as well as a summary
of the current evidence, along with existing international guidelines and recommendations.

3.1 Patient/target population

Glioma grade 1V are rare, highly aggressive malignant tumors that occur in the brain or spinal cord. Grade IV
gliomas are an orphan disease with approximately 300 new diagnoses in Denmark every year (1,4,5). It is,
however, the most common tumor to occur in the brain or central nervous system (3). The OS of the disease is
poor and has a considerable impact on both patients and their families' physical, psychological, and social
health (1,3,18).

3.1.1 Definition and classification

Glioma grade 1V belongs to a family of central nervous system tumors called gliomas, which are classified
into subtypes according to the histology of glial cells and the degree of malignancy. Among glioma types,
glioma grade IV is the most common in adults (1,3), and is the highest degree of malignancy, according to the
WHO (19). The classifications include astrocytic tumors (grade I-111), oligodendroglia tumors (grade I1-111),
ependymomas (grade I-111), and GBM, which is the most common diagnosis within glioma grade IV. Glioma
grade 1V also include Glioblastoma IDH wildtype and Astrocytoma IDH mutant (19). Glioma grade 1V can be
classified as either primary which occurs de novo or secondary and develops from diffuse astrocytoma or
other astrocytoma precursors (WHO grade 1I-I11) (20,21).

In some glioma patients, the O6-methylguanine-deoxyribonucleic acid (DNA) methyltransferase (MGMT)
gene promotor serves as a biomarker. Hypermethylation of the MGMT gene promotor leads to reduced
expression of the subsequent DNA repair protein, lessening tumor resistance to chemotherapy. The MGMT
promotor methylation status is, therefore, a biomarker of both prognostic and therapeutic importance in grade
IV glioma, as hypermethylation has a better outcome and more favorable response to chemotherapy,
especially in the setting of chemotherapy with TMZ (22—24). Glioma grade IV can originate from various
glial cells in the brain such as neural stem cells, glial precursor cells, or the more differentiated glial cells
(25,26). The tumors typically present as a single, large, irregular lesion primarily in the white matter of the
cerebral hemispheres, predominantly (95%) in the supratentorial region and more rarely in the cerebellum,
brainstem, and spinal cord (27).

Throughout the remainder of the document, "glioma grade I\V* refers to all WHO grade 1V gliomas. Since
glioma grade IV is a newer classification, much clinical research pertains not to glioma grade IV, but to GBM.
Whether the terms “glioma grade I1VV"" or "GBM" are used in this report will depend on the terminology used in
the cited literature.

3.1.2 Symptoms and pathophysiology

Grade IV glioma has a substantial symptom burden, owing to increased pressure caused by the tumor on the
brain tissue. Intracranial hypertension is responsible for 30% of clinical signs and symptoms in GBM,
followed by a motor deficit (20%), loss of body weight and condition (17%), confusion (15%) and visual or
speech deficit (13%) (28). Epilepsy is also fairly common (15%-24%), and thus, some patients present with
seizures (1,29). Patients with GBM often present with headaches (38%), nausea, vomiting, confusion, memory
loss, personality changes, and/or focal neurologic deficits (e.g., weakness in the extremities, visual

12 out of 125



oc

disturbances, or language problems) (1,28). Other common symptoms of GBM include intracranial edema,
depression, anxiety, and fatigue (27,30-32).

3.1.3 Incidence

The annual incidence rates of GBM vary between countries, with ranges from 0.51 and 6.3 per 100,000 people
(1,3,4,33-35), The age-standardized incidence rate in Denmark was 6.3 for men and 3.9 for women per
100,000 people, based on registry data from 2009 to 2014 (4). The age-standardized incidence rate in 2009 for
the overall Danish population was 5.1 per. 100,000 people based on Danish Neuro-Oncological Report
(DNOR) data (1). The total incidence of glioma grade IV was 319 new diagnoses in 2021 in Denmark,
confirmed through initial operation (5). The incidence differs per year ranging from 256 to 319 in the last five
years (5).

GBM can occur at any age, but is most common in individuals aged 60 to 79, with a median age of 64 at
diagnosis (1,4,5). It is approximately 1.5 times more common in men than in women and Caucasians have a
higher incidence rate compared to other ethnicities (36). Out of all Danish GBM patients between 2013 and
2018, 72% had a Charlson Comorbidity Index (CCI) value of zero, 21% had a CCI of one to two, and 7% of
patients had high comorbidity with a CCI equal to or above three (37). CCl is a weighted index to predict the
risk of death within one year for patients with specific comorbid conditions, with each condition assigned a
weight from one to six. A score of zero indicates that no comorbidities were found. The higher the score, the
more likely the predicted outcome will result in mortality or higher resource use (38).

Glioma grade 1V is the most frequently occurring brain tumor in Denmark, with around 300 newly diagnosed
patients annually; in 2020, 315 patients were diagnosed with glioma grade IV in Denmark (5). Most patients
with grade IV glioma with performance status of zero to two will be offered surgery (5,39), but it is estimated
that only about half of patients diagnosed with grade 1V glioma are suitable to receive surgery/biopsy and
radiotherapy. In 2020, 162 patients out of the 315 diagnosed with grade IV glioma completed the entire course
of surgery and subsequent radiotherapy and were able to start adjuvant TMZ chemotherapy (4,5). According
to DHTC, the patient population size eligible for treatment with Optune is estimated to be 162 annually
corresponding to approximately 50% of the newly diagnosed patients.

3.1.4 Mortality and survival

Although GBM rarely metastasizes extracranially and is typically removed surgically after diagnosis, it is
essentially incurable, and the prognosis for patients is poor, with a median survival in Denmark at
approximately 11.2 months (4). Out of all gliomas, GBMs are the most lethal, and the prognosis for patients is
abysmal with only 0.05% to 10% of patients surviving five years past diagnosis (2,3,40).

The risk of progression in GBM is high, with over 80% experiencing recurrence (22). Despite surgical
removal of the initial tumor, some cells will likely remain. Because of the infiltrative and proliferative nature
of GBM, a new tumor is highly likely to form. Most recurrences are near (within <2 cm) from the original
tumor; however, a small proportion may occur in distant regions of the brain (22). Despite surgery and
treatment, GBM recurs in virtually all patients. According to the Danish Neuro-Oncological Group (DNOG),
the one-year survival rate after surgery in Denmark is approximately 50% while the three-year survival rate is
between 4% and 12% (5). Median survival in Denmark is approximately 11.2 months (4), and the survival
rate decreases with increasing age, comorbidities, the aggression of the tumors, lower ability to withstand
brain injury caused by GBM, and inability to complete treatment (4).

3.1.5 Current clinical practice
The clinical practice for the treatment of GBM will be described in the current section with a focus on how the
diagnosis is established. The treatment following diagnosis will be described in Section 3.2.

13 out of 125



oc

In most suspected GBM cases, the patient initially contacts either their general practitioner (GP) or the
emergency department. In cases of well-founded suspicion of a brain tumor, an urgent magnetic resonance
imaging (MRI) scan with contrast is performed. If that is not possible, a computer tomography (CT) scan is
used instead. The GP assesses the patient clinically and refers them urgently to the local neurological
department. Clinical assessment and relevant imaging diagnostics are conducted in the local neurological
department. After initial diagnostic evaluation, including clinical neurological examination and contrast-
enhanced MRI of the brain, the patient should be referred to the regional neurosurgical department for further
assessment, primary surgical treatment, and final diagnosis. After the final pathological diagnosis, a referral
should be made for oncological evaluation and post-treatment care (5).

3.2 Comparator

TTFields are a novel treatment modality. Being the first of its kind to deliver this modality, there is no direct
comparative therapy to Optune. TTFields as a treatment modality is considered an add-on therapy to existing
approved treatment regimens and is intended for use together with maintenance TMZ and after maintenance

TMZ is stopped in the treatment of NndGBM. The present section will therefore present the current treatment

for ndGBM in Denmark with an emphasis on chemotherapy.

The current clinical recommendations for the treatment of GBM in Denmark were published in 2022 by
DNOG. The recommendations are an adaption of the European Association of Neuro-Oncology (EANO)
guidelines for gliomas, supplemented by a literature search and adapted to Danish conditions (5).

3.2.1 Surgery

According to the Danish Guidelines, surgery is the preferred initial treatment option for primary GBM brain
tumors as it can ensure diagnosis while reducing the tumor burden and symptoms (5). The MGMT promotor
status should be determined in patients with GBM, as it is an important prognostic marker for survival and
response to chemotherapy with TMZ. In neurosurgery, as much of the tumor as possible is removed either by
macro total or partial removal, or just a diagnostic biopsy depending on the individual patient (5).

3.2.2 TMZ and radiation therapy

After surgery, an early postoperative MRI scan should be performed within 72 hours as a quality control

measure regarding the degree of tumor removal and the possibility of re-operation (5,41,42). Post-operative

treatment is tailored to the patient’s performance status, age, and comorbidities. To assess the patient’s disease
progression, the Eastern Cooperative Oncology Group (ECOG) performance status should be used to grade
the progression of the disease on a scale from 0 to five; 0 being fully active without restrictions and five being

dead (39):

« Patients with a performance status of zero to two should be offered postoperative radiotherapy of 60 Gy
over 30-33 fractions concurrent with TMZ daily over a period of 42 days (43), followed by six cycles of
TMZ as monotherapy, one cycle consisting of daily TMZ for five days every four weeks (44).

»  For patients with a performance status of zero to two above the age of 70 with significant comorbidity,
postoperative hypofractionated radiotherapy (34Gy/10F or 40Gy/15F), concurrent with TMZ, may be
considered and subsequently evaluated for six cycles of TMZ.

« Patients with a performance status of zero to two with methylated MGMT can be treated with TMZ alone,
while unmethylated MGMT can be treated with hypofractionated radiotherapy.

» Patients with a performance status of three to four should be offered palliative treatment (41,42).

TMZ is a chemotherapy and is used for malignant brain tumors. It is the most common chemotherapy used for
the treatment of grade 1V glioma patients in Denmark, with 197 patients with grade 1V glioma receiving TMZ
concomitant with radiotherapy and 25 receiving adjuvant TMZ as the first registered chemotherapy, out of a
total of 319 grade IV glioma patients in 2021 (5). TMZ is an oral alkylating agent that inhibits tumor growth
by causing DNA damage and promoting tumor cell apoptosis (21). TMZ has widely replaced other
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chemotherapies because of its oral administration and favorable toxicity profile. The dose of TMZ depends on
body surface area (calculated using the patient’s height and weight) and ranges from 75 to 200 mg per square
meter, once a day (43).

In summary, GBM patients typically receive surgery (biopsy or resection), and radiation therapy concurrent
with chemotherapy, followed by maintenance chemotherapy, where the most common chemotherapy is TMZ.
This is in accordance with the Stupp treatment regimen (45).

3.2.3 Recurrence

As treatment of GBM is not curative, recurrence of the disease is common, usually in the form of local tumor
progression (46). The literature differs in its use of the terms “rGBM” and “progression”. In the Danish
clinical guidelines, rGBM is referred to as progression, based on the reasoning that microscopically, gliomas
(WHO grade I1-1V) are never completely gone (5). The choice of treatment for tumor progression depends on
the patient’s performance status and treatment preferences. A renewed surgical operation supplemented with
oncologic treatment may be appropriate for patients with good performance status. Patients should be
evaluated for treatment with TMZ, lomustine, or bevacizumab, possibly in combination with irinotecan, as
tumor control is essential for the patient's quality of life (5).

3.3 Intervention

Optune is a portable device that provides continuous treatment for glioma grade IV using TTFields. Optune is
an outpatient treatment managed by the patients and their caregivers to integrate the therapy into daily life (2).
It is intended as a treatment for adult patients over the age of 18 with ndGBM following maximal debulking
surgery and completion of radiation therapy with concomitant TMZ. Treatment with Optune may be given
concomitantly with maintenance TMZ and after TMZ is ceased. For the treatment of recurrent grade 1V
glioma, the device is indicated for use as a monotherapy and as an alternative to standard medical therapy
after surgical and radiation options have been exhausted (47). Optune is indicated for use as monotherapy in
recurrent grade 1V glioma, as it has demonstrated efficacy comparable to that of chemotherapy (48).

It should be noted that throughout this report, Optune will be referred to as both “Optune” and “TTFields”.
The specific terminology used will depend on the literature being referenced. In general, "TTFields" will be
used to describe Optune's mechanism of action, and "Optune" will be used to refer to the device. Optune and
TTFields are not always interchangeable, as TTFields is also used in Optune LUA (49). However, it should be
emphasized that Optune LUA is not mentioned in this report, and therefore, both the term TTFields and
Optune refer to Novocure's Optune technology when mentioned in this report.

3.3.1 Mechanism of action

Optune is a device that uses TTFields. TTFields is a technology that delivers alternating electrical fields to
inhibit cell division, minimally affecting resting, non-proliferating cells (see Figure 3.1). Electric fields have
different effects on the human body depending on their frequency. Electric field therapy is well-known in high
and low frequencies with different uses in medical practice, leading to diverse applications in healthcare (50).
Lower-frequency alternating fields (<1 kHz) mainly affects the cell membrane potential of excitable tissues,
causing depolarization to produce action potentials, such as during nerve electrical stimulation and cardiac
pacing (51-54). High-frequency alternating fields (>10 mHz) mainly generate a dielectric loss, causing
significant heating effects in tissues. It is commonly used in radiofrequency tumor ablation and other contexts
(53,55,56).

15 out of 125



oc

O GO OB W,

This action slows or stops
tumor cells from dividing,
and may destroy them.

Structures align within
GBM tumor cell the cell. GBM tumor
cell begins to divide.

Figure 3.1 Mechanism of action for TTFields (57).
GBM, glioblastoma multiforme; TTFields, tumor-treating fields.

TTFields interfere with
the dividing tumor cell.

Optune delivers TTFields at an intermediate frequency (100-300 kHz) and low intensity (one to three volt per
cm), which is too high to stimulate healthy tissue, and too low to have ionizing or significant heating effects.
Preclinical studies have established that the optimal frequency of TTFields used to treat patients with GBM is
200 kHz (47,50,58).

The TTFields technology inhibits cell division (mitosis) minimally affecting resting, non-proliferating cells.
TTFields interfere with cell division by affecting the formation of filament threads in the metaphase and by
causing dielectrophoretic movements of intracellular molecules and organelles in the telophase, as well as
disturbing the distribution of intracellular molecules and organelles to the daughter cells (15,47,59,60).
Through its mechanism, TTFields technology disrupts the localization and function of polar molecules, such
as tubulin and septin, which drive cancer cell behaviors, including division and movement.

The effect of TTFields on polar components in cancer cells ultimately leads to cell stress, aberrant mitotic
effects, and cell death (60,61). Preclinical evidence demonstrates that TTFields disrupt the mitotic spindle in
cancer cells, which can lead to prolonged mitotic arrest, slippage, and aneuploid daughter cell formation,
ultimately culminating in cell death (60). Studies on isolated cells have also shown that TTFields can impair
the migration and invasion of glioma cells (15,59).

3.3.2 Treatment

Optune is a non-invasive CE marked battery or power supply-operated device carried in an over-the-shoulder
bag or backpack (see Figure 3.2). TTFields are applied to the patient by electrically insulated surface
transducer arrays which are disposable and need to be replaced at least every four days. Optune is comprised
of two main components: an electric field generator (the Optune device); and insulated transducer arrays (the
transducer arrays). In addition, the following components are also included in the Optune treatment Kit: power
supply, portable battery, battery rack, battery charger, connection cable, and carrying case (see Figure 3.2)
(47,62). Optune uses one battery at a time and each battery lasts two to four hours.

TTFields are applied to the patient by electrically insulated surface transducer arrays (62). These are adhesive
bandages that hold the insulated ceramic discs needed to deliver treatment, along with the wiring that connects
the discs with the field generator and allows the device to monitor and regulate treatment (62,63). Patients are
advised to wear Optune for more than 18 hours per day (corresponding to a minimum of 75% of the treatment
time) (64). However, due to the mechanism of action of TTFields, the longer Optune is worn throughout the
day, the higher the probability of successful treatment, with clinical benefit observed at >50% average
monthly usage time, indicating that patients using Optune at least 12 hours per day will receive treatment
benefits (65).

Optune uses individualized layout maps, using MRI and a series of measurements to help determine where to
place the transducer arrays to optimize the intensity of TTFields at the tumor (66).
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Figure 3.2 Overview of the Optune treatment kit (62).

3.3.3 Current evidence

The EF-14 trial authored by Stupp et al. (2017) is the largest multinational trial of TTFields therapy (2). The
study is an open-labelled, randomized control trial (RCT). The objective of the study is to investigate whether
TTFields improve the PFS and OS of patients with ndGBM. Results from the pivotal trial authored by Stupp
et al. formed the basis for the approval of Optune for use in ndGBM in many countries. Stupp et al.
demonstrated significantly improved PFS and OS for TTFields therapy concomitant with TMZ vs TMZ alone
(2) (see Figures 3.3 and 3.4). Stupp et al. demonstrated that adding TTFields to maintenance TMZ increased
median OS by 4.9 months in patients with ndGBM and a significant increase in PFS by 2.7 months. The study
also reported annual survival with significantly better survival, with an 8% increase in five-year survival (13%
Vs 5%).
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Figure 3.3 Kaplan-Meier estimates of progression-free survival in Optune plus TMZ vs. TMZ alone (2).

, confidence interval; HR, hazard ratio; MO, months; PFS, progression-free survival; TTFields, tumor-treating fields; TMZ, temozolomide.
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Figure 3.4 Kaplan-Meier estimates of overall survival in Optune plus TMZ vs. TMZ alone (2).
Cl, confidence interval; HR, hazard ratio; MO, months; OS, overall survival; TTFields, tumor-treating fields; TMZ, temozolomide.

A secondary analysis of Stupp et al. focusing on the HRQoL showed that patients maintain HRQoL (measured
for up to one year in the trial), with the only significant AE being skin irritations (2,11). A global post-
marketing safety surveillance analysis, that included more than 11,000 patients with high-grade glioma that
were treated with Optune (TTFields) in clinical practice, supports the findings from Stupp et al. (67).

A real-world cross-sectional study reporting HRQoL outcomes showed similar results. The study conducted
surveys on patients actively using TTFields for the treatment of GBM in the US and Europe. The study
concluded that longer time using TTFields was associated with improved mobility, self-care, usual activities,
and EQ-Visual Analogue Scale (EQ-VAS) overall (68).

Optune is generally well-tolerated, with mild-to-moderate skin irritation as the most common device-related
AE. The management of device-related dermatologic AEs has been assessed and was published to provide
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guidance for clinicians in daily practice. Management strategies include both preventive measures and
treatment advice (69,70).

3.3.4 International guidelines

Several leading neuro-oncological societies have recognized the efficacy of TTFields therapy and have
incorporated it into their guidelines in recent years, including NCCN (National Comprehensive Cancer
Network), ESMO (European Society for Medical Oncology), RCC (Regionala Cancercentrum i samverkan),
SNO (Society of Neuro-Oncology) and more (41,42). As of now, Optune is not included in any existing
Danish clinical guideline. Furthermore, while several national European guidelines are in place, Optune has
not been integrated into the EANO guidelines yet. This is primarily due to the fact that Optune is not available
in all European countries yet.

In the United States (US), Optune is recommended by the NCCN guidelines with evidence-level category one
recommendation for the treatment of patients with ndGBM which includes treatment using Optune. The
Swedish authorities have included Optune in the National Guideline Recommendations for the Treatment of
Brain Tumors, 2020 following a positive evaluation and reimbursement recommendation by the Swedish
Tandvards- och Lakemedelsférmansverket (TLV) in 2017, leading to approximately 400 patients in Sweden
having used Optune over a period of three years (71). The recently published Consensus Review of the SNO
and EANO includes TTFields as part of the standard of care treatment paradigm for ndGBM patients (72).

Furthermore, Optune was approved by the US FDA in 2011 as a monotherapy for the treatment of progressive
and rGBM, and in 2015 for ndGBM in combination with TMZ following standard treatment. In 2016, the
FDA approved the second-generation Optune which is lighter than the original device. In Europe, the second-
generation Optune was CE marked in 2015 and is approved for use in Germany, Switzerland, Austria and
Sweden, Japan, Israel, and Australia (15).

Treatment with Optune is not being used for patients with grade IV glioma in Denmark and is currently only
available through an investigator-initiated sponsored trial for patients with rGBM (73,74). However, usage of
Optune outside of Denmark is extensive with over 25,000 patients treated globally as of 2022 (75).
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4 Evidence base

As part of the preparation of the DHTC's evaluation design, a systematic literature search is carried out with
the aim of identifying existing published literature that document the examined health technology within the
four perspectives, including clinical effectiveness and safety, the patient perspective, organizational
implications, and health economics.

The identification of existing scientific literature is carried out in three steps. The first step aims to identify
existing health technology assessment (HTA) reports on which the evaluation of Optune can be based either
partly or initially. After that, the second step is initiated with a systematic literature search for systematic
reviews. The last step in the search strategy is to carry out a systematic search for primary studies. The
following sections will review the literature search and selection of relevant studies.

4.1 Systematic literature search

Based on the DHTC’s method guidelines, a search has been carried out for published HTA reports, which can
be used in whole or in part in answering the analysis question. The search was carried out in various databases
(see Appendix 11.1) with the search term: Optune, Novocure, Tumor Treating Fields, Tumor Treating Fields,
and TTFields. Based on the search for HTA reports, ten reports were identified. Out of these, primarily the
HTA reports from Canada, France, the US, and Sweden were used to elucidate the research question
formulated in the DHTC’s evaluation design. However, an update of the systematic literature search was also
performed to ensure an up-to-date evidence base in this rapidly developing field of research.

In addition to the search for HTA reports, a literature search was carried out based on synonyms for the
parameter Intervention (1) from the PICO specification, which consists of the keywords "Optune” and "Tumor
treating fields". The systematic literature search was therefore carried out to identify primary and secondary
literature as a knowledge base for the application. The literature search was carried out following DHTC’s
search strategy, and the search was restricted to literature published from 2003 to 2023 and selected
languages, including English, Danish, Norwegian, and Swedish. The literature search was carried out on
PubMed, Embase, Cochrane, and Scopus, which are search engines that jointly form the basis of the existing
health and biomedical scientific literature. The search was carried out on 11.05.2023 with the search string
described in Appendix 11.1. The systematic literature search was divided into primary and secondary
literature, of which RCTs have been assessed for inclusion in the present analysis. No additional study was
identified by a manual search.

With the defined search terms, no systematic reviews were identified. Table 4.1 shows the databases, number
of search results, and date of the searches for the third step in the search strategy after primary studies. 569
primary studies were identified after duplicate handling in EndNote. All studies are then reviewed in
Covidence (76) and assessed for relevance.

Database Results SR RCT Date
PubMed PubMed.gov 24 72 11.05.2023
Embase Embase.com 22 155 11.05.2023
Cochrane Library Wiley 2 292 11.05.2023
Scopus Scopus.com 40 313 11.05.2023
Total 88 832

Minus duplicates via.
EndNote

50

569

Table 4.1 Search results for relevant studies.
SR, search results; RCT, randomized control trial.
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4.2 Selection of relevant studies

As a head-to-head study with the relevant comparator for the patient population with the relevant outcomes
has been carried out, the literature search has been omitted. The identified HTA reports were screened
independently by two Nordic Institute of Health Economics employees to sort out irrelevant reports.
Disagreements were resolved by discussion until an agreement was reached. Based on this screening, four
HTA reports were deemed relevant as shown in Table 4.2.

Clinical effectiveness and

safety

Patient perspective

Organisational
implications

Health economics

Ballo (2022) (77)

Kessler (2020) (78)

Gentilal (2022) (79)

Bernard-Arnoux (2016) (80)

Garside (2007) (12)

Kinzel (2019) (63)

Kinzel (2019) (63)

Brodbelt (2018) (81)

Kirson (2009) (82)

Kumthekar (2021) (83)

Stupp (2017) (2)

Connock (2019) (84)

Ma (2022) (85)

Lacouture (2015) (69)

Garside (2007) (12)

Magouliotis (2018) (86)

Lacouture (2020) (70)

Guzaukas (2018) (87)

Osoba (1997) (88)
Studies

Miller (2022) (89)

Korshoej (2016) (90)

Palmer (2021) (68)

Mittal (2018) (91)

Kovic (2015) (92)

Regev (2021) (10)

Mrugala (2014) (93)

Lamers (2008) (94)

Shah (2020) (95)

Olubajo (2022) (96)

Martikainen (2005) (97)

Stupp (2017) (2)

Onken (2018) (98)

Messali (2013) (99)

Taphoorn (2018) (11)

Onken (2019) (100)

Polley (2011) (101)

Vymazal (2023) (102)

Pandey (2016) (103)

Porter (2011) (104)

Zhu (2017a) (105)

Regev (2021) (10)

Stupp (2015) (106)

Zhu (2017b) (107)

Taphoorn (2018) (11)

Stupp (2017) (2)

Zhu (2022) (48)

Wu (2012) (108)

NVC trend analysis (2022)
(109)

Clinical guidelines
(41,42)

CADTH HTA report (2018)
(14

Other data

NVC survey (2022) (110)

NVC user manuals,
global value dossier,
company procedures

ACE HTA report (2023) (17)

NVC survey (2023) (111)

CADTH HTA report
(2018) (14)

WA HTA report (2018) (16)

ACE HTA report (2023)
(1

TLV HTA report (2017) (15)

WA HTA report (2018)
(16)

Drummond (2015) (112)

TLV HTA report (2017)
(15)

Statistics Denmark (113)

Table 4.2 List of studies and other data.

ACE, Agency for Care Effectiveness; CADTH, Canada’s Drug and Health Technology Agency;, EANO, European Association for Neuro-Oncology;
HTA, Health Technology Assessment; NVC, Novocure; TLV, Tandvards- och Lakemedelsformansverket; WA, Washington State Health Care Authority.

Primary literature identified in the systematic search was also screened by two Nordic Institute of Health
Economics employees using Covidence systematic review software (Veritas Health Innovation, Melbourne,
Australia, www.covidence.org). Two employees reviewed the studies at the title/abstract level and,
subsequently, full-text level (see Table 4.2). Before the literature selection, inclusion, and exclusion criteria
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were drawn up, these are listed in Appendix 11.1. If there were discrepancies between the reviewers' inclusion
or exclusion of a study, the study was discussed until an agreement was reached. Studies where only an
abstract is available have been excluded and categorized as "not available”.

The result of the systematic search is presented in Chapter 5, while the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) diagram appears in Figures 4.1a and 4.1b.
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Figure 4.1a PRISMA flowchart of Optune Novocure secondary literature (76).
PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

The primary literature search identified ten studies that were also included in the secondary literature search,
indicating overlap between the two sets of studies. Therefore, only 31 additional studies were included in the
primary literature search beyond those identified in the secondary literature search.
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Figure 4.1b PRISMA flowchart of Optune Novocure primary literature (76).
PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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5 Clinical effectiveness and safety

The following section presents the results concerning clinical effectiveness and safety regarding the use of

Optune for adult patients with newly diagnosed grade IV glioma. The outcome measures relevant to the use of

Optune plus TMZ compared to TMZ alone as determined by the DHTC is the following:

» Survival, including median OS, 12-month survival, and 24-month survival.

* HRQoL, including difference in index score measured with EORTC QLQ-BN-20 and EQ-5D
guestionnaire.

»  Cognitive functions, including difference in index score measured with mini-mental state examination
(MMSE).

Reference Identification no. (NCT, Intervention Comparator Used for clinical
(first author, year) EudraCT or similar) guestion
Stupp, 2017 (2) NCT00916409 Optune plus TMZ SoC 1
Vymazal, 2023 (102) DOI:10.3389/fonc.2022.1014455  Optune plus TMZ SOC 1

Ballo, 2022 (114) DOI: 10.1007/s11060-023- Optune plus TMZ SOC 1

04348-w

Pandey 2022 (115) DOI: 10.1093/noajnl/vdac096 Optune plus TMZ SoC 1

Kirson, 2009 (82) DOI:10.1186/1756-6649-9-1 Optune plus TMZ SoC 1
Taphoorn, 2018 (11) NCT00916409 Optune plus TMZ SOC 1

Regev, 2021 (10) DOI: 10.1093/nop/npab026 Optune plus TMZ SoC 1

Table 5.1 List of primary studies used in the analysis of clinical effectiveness and safety.
N/A, not applicable; TMZ, temozolomide, SOC, Stansard of care.

5.1 Study and population characteristics
From the systematic literature search, 15 articles relevant to the analysis of clinical effectiveness and safety
were found (see Table 4.2). Appendix 11.2 show important study and baseline characteristics for the included
studies. The studies are distributed as follows in relation to outcome measures determent by the DHTC:
»  Five studies address overall survival (OS).
»  Four studies address progression free survival (PFS).
»  Two studies address health related quality of life (HRQoL).
o One study addresses HRQoL measured with EORTC QLQ-BN-20
o One study addresses HRQoL measured with EQ-5D-5L.
« Three studies address safety and adverse events (AE).

The studies that address OS and PFS include one RCT (2), one single-arm study (82), three retrospective
cohort studies (102,114,115), and one systematic review (10). The systematic review was included with
various limitations. The specific details regarding these limitations will be provided in sections 5.1.5, and
5.2.2 of the application.

The most prominent of the included studies is the Stupp et al. (2017) (2). This study represents the best current
evidence for evaluating the efficacy of TTFields in ndGBM and reports outcome measures for both PFS, OS,
HRQoL, and AEs including skin irritation. Study and population characteristics for the included studies are
available in Appendix 11.2 and will be described in the following sections.

5.1.1 Stupp et al. (2017)

The EF-14 trial authored by Stupp et al. (2017) is the largest multinational trial of TTFields therapy (2). The
study is an open-label phase 3 RCT. The objective of the study is to investigate whether TTFields improve the
PFS and OS of patients with ndGBM.

5.1.1.1 Study population
Patients included had ndGBM, were progression-free after surgery or biopsy, had completed chemotherapy
with TMZ, were over 18 years, and had a Karnofsky Performance Score (KPS) of > 70, as well as satisfactory
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bone marrow, liver, and renal function (The KPS ranking runs from 100 to zero, where 100 is "perfect” health
and zero is death (116). Practitioners occasionally assign performance scores in between standard intervals of
ten). Exclusion criteria included early tumor progression during chemoradiotherapy, infratentorial tumor
localization, increased intracranial pressure, and severe comorbidity, as well as patients who were not able to
complete primary treatment and those who could not tolerate TMZ chemotherapy were also excluded.

The study consisted of 695 patients from 83 different centers in the US, Canada, Europe (Austria, Czech
Republic, France, Sweden, Germany, Italy, Spain), Israel, and South Korea. Baseline characteristics were well
balanced between the two treatment groups (as can be seen in Appendix 11.2.1).

5.1.1.2 Study design and treatment

Patients who were progression-free after completion of radiotherapy were randomized within four to seven

weeks at a ratio of 2:1, between June 2009 and November 2014 to obtain one of the following treatments:

* TTFields (>18 hours/day) and adjuvant TMZ (150-200 mg/m2 per day for five days every 28 days)
(n=466)

*  TMZ alone (n=229)

Patients in the TTFields plus TMZ group received continuous TTFields combined with maintenance TMZ.
TTFields were delivered through a portable device in an outpatient setting. Patients were seen monthly for
medical follow-up and routine laboratory examinations.

The median time from diagnosis to randomization was 3.8 months for both groups. The groups were stratified
by the extent of resection and MGMT status, and second-line chemotherapy was offered according to local
practice when tumor progression occurred. The median duration of treatment with TMZ was the same for both
groups, 9 months. The treatment duration with Optune was a median of 8.2 months. The median medical
follow-up time was 40 months. Patients in both study groups received monthly medical follow-ups.

In the TTFields and TMZ group, treatment with TTFields could continue until the second radiological
progression, or clinical deterioration, for up to a maximum of 24 months. Subjects receiving TTFields were
taught to place the electrodes and operate the device independently. Neither clinicians nor subjects were
blinded. Subjects had monthly follow-up visits for physical examinations and laboratory studies.

5.1.1.3 Outcomes
The primary outcome was PFS, and the secondary outcome was OS. Exploratory endpoints included PFS at
six months, annual survival rates, quality of life, time to a significant decline in the MMSE, KPS, and AEs.

Progression was defined as a radiologic progression as determined by two blinded radiologists using the
McDonald criteria. A third radiologist made the final decision in the event of a tie. A brain MRI with and
without contrast was completed two weeks before starting maintenance therapy and every two months until
the second radiographic progression or 24 months had elapsed. A brain MRI was also performed within one
week of a clinician being alerted of a clinical change.

Analysis was conducted with the intent to treat, as 26 patients (11%) in the TMZ alone control group crossed
over and received TTFields after December 2014, following the release of the results of the interim analysis of
the trial. These 26 patients had more favorable baseline characteristics than the rest of the control group and
received more cycles of TMZ. To avoid possible bias, these patients were analyzed as randomized in the
control group according to the intent-to-treat principle. Of note, the reported survival times, including both OS
and PFS were measured from the time of randomization, which was done after completion of radiation and
initial chemotherapy.

AEs were noted up to two months after treatment discontinuation and the treatment adherence with Optune
was collected electronically and reviewed every month. AEs are recorded prospectively according to the
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National Cancer Institute’s Common Terminology Criteria for AE (CTCAE) (version 3.0) until two months
after treatment discontinuation. AEs are presented descriptively as the number and percentage of patients with
each adverse event term for all patients available at the time of the interim analysis. Treatment adherence with
TTFields was recorded electronically by the device as average daily use in hours per day and information was
reviewed and transferred at the monthly follow-up visit.

Patients completed questionnaires assessing cognitive screening with the Mini-Mental Status Exam (MMSE),
which were repeated once monthly during office visits. The MMSE is a brief cognitive screening measure that
has been translated into multiple languages and is designed to sample orientation (place and time),
registration, attention, recall, language, and visual construction with a maximum total score of 30 points (107).
A cut-off of 27 points was chosen to discriminate between cognitively impaired versus cognitively intact
participants. Given that cognitive status, functional status, and HRQoL were secondary endpoints, analysis
was performed on the per-protocol patient population. (2,107)

5.1.1.4 Statistical analysis

The primary outcome of PFS was assessed by an independent review panel (80% power; Hazard Ration (HR),
0.78; 2-sided a level of 0.05). The study was also designed to have 80% power (HR, 0.76; 2-sided a level of
0.05) to examine OS as a secondary outcome. To avoid an increase in the risk of a false positive result, OS
was to be tested statistically only if the primary outcome was met (106). The primary outcome of the final
analysis would be achieved if PFS was significantly longer in the TTFields plus TMZ group using a stratified
log-rank test. The secondary endpoint would be achieved if OS was significantly longer in the TTFields plus
TMZ group using a stratified log-rank.

For the analysis of PFS, patients were censored for progression when treatment was changed before evidence
of progression (at the date of treatment change), at the date of their last MRI if lost to follow-up, or upon
reaching the cutoff date without progression. For the analysis of OS, patients without a known date of death
were censored at the last known date they were documented to be alive.

Cox proportional hazards models were used to analyze both PFS and OS controlling for the treatment group,
age, sex, MGMT methylation status, tumor location in the brain, and country of residence.

Differences in the incidence of adverse events between groups were tested using a %2 test at an o of 0.05. The
incidence of AEs was compared between groups. Differences in the time to decline in KPS and MMSE were
tested using a log-rank test at an a of 0.05.

5.1.1.5 Summary

Stupp et al. is the only randomized clinical trial to assess the efficacy and safety of TTFields plus maintenance
TMZ compared to TMZ alone in patients with ndGBM. The trial is the largest study conducted within the
field, with 695 patients with ndGBM. Both Swedish TLV’s clinical experts and experts from a roundtable
discussion described in Mehta et al. (2017) consider the evidence from Stupp et al. to be convincing and
regards the survival benefit reported in the study as being clinically relevant (15,117). The results fromStupp
et al. will therefore carry much weight in the assessment of clinical effectiveness and safety in this report.

5.1.2 Kirson et al. (2009)

The single-arm trial by Kirson et al. (also referred to as EF-07 trial) was conducted in the Czech Republic, at a
single center in Prague (Na Homolce Hospital in Prague), as a pilot to Stupp et al. (82). The objective of the
trial was to assess the safety and efficacy of TTFields treatment in 20 patients with GBM, this included ten
patients with ndGBM and ten with rGBM. Results were reported separately for the patients with ndGBM and
rGBM. The focus of following description will focus on aspects relevant to the analysis of the patients with
ndGBM, and outcomes reported in 5.2.2.1 and 5.2.2.2 will exclusively include results from analysis conducted
on the ndGBM patients.
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5.1.2.1 Study population

The different groups used for different analyses in the study can be listed as followed:

+  Ten patients with ndGBM receiving TTFields and adjuvant TMZ.

»  Ten patients with rGBM receiving TTFields.

» Matched historical control data matched on KPS (>60) and age used for the analysis of OS (n=unknown)
»  Group of concurrent control patients (n=32) matched to group one for the assessment of PFS

The study did not provide a detailed description of the populations in the intervention and the two comparator
groups. However, the inclusion criteria included a histologically proven diagnosis of GBM, age over 18 years,
and a KPS > 70. Patients were excluded if they received any anti-tumor therapy in the four weeks prior to trial
initiation or had severe comorbidity (elaboration in Appendix 11.2.2).

5.1.2.2 Study design and treatment

The intervention group consisted of ten ndGBM patients who had completed at least four weeks of radiation
therapy and received TTFields therapy combined with maintenance TMZ. Prior to initiation of treatment, all
patients underwent a baseline contrast MRI. The patients were hospitalized for one to three days for
observation and then released home where they received multiple four-week courses of continuous TTFields
treatment until progression. The patients were seen once per month at an outpatient clinic where they
underwent an examination similar to the initial one. Patients in the intervention group were treated
continuously for an average of one year (range 2.5 to 24 months).

5.1.2.3 Outcomes and statistical analysis

The outcome endpoints of the study included safety, OS, and PFS. Assessment of tumor response was based
on monthly MRIs according to the McDonald criteria. Median OS and PFS were assessed using Kaplan-Meier
curves.

PFS in the intervention group, consisting of ten ndGBM patients treated with TTFields and TMZ, was
compared to the PFS of a matched group of concurrent control patients (n=32) who received TMZ alone at the
same center as the intervention group was treated at (Na Homolce Hospital in Prague). OS was compared to
matched historical control data (n not known) matched on the KPS (>60) and age (45). All KPS scores at
baseline were >70 in the intervention group, >60 in the historical comparator group, and not reported in the
concurrent comparator group.

5.1.3 Vymazal et al. (2023)

The study by Vymazal et al. is a retrospective cohort study conducted at a single center in Prague (Na
Homolce Hospital in Prague) (102). The objective of the study was to describe outcomes of TTFields therapy
for a consecutive cohort of ndGBM patients treated both within clinical trials as well as in routine clinical
practice settings over a period of 18 years (see Appendix 11.2.3).

5.1.3.1 Study population

The study included 55 patients with ndGBM who were treated with TTFields between 2004 and 2022 and
compared to 54 control patients. The inclusion criteria also allowed for the inclusion of patients with
astrocytoma grade 1V, as per the WHO definition of grade IV gliomas, although the number of patients
included according to the new classification is not specified. The only selection criteria for control patients
were data completeness, PFS of more than four months after surgery, and KPS of 70 or more.

Of the 55 patients who received TTFields, eleven patients (20%) were treated between 2004 and 2006 in the
Kirson et al. (2009) (82), eight patients (15%) as a part of Stupp et al. (2017) (2), and 36 patients (65%) in the
routine clinical setting. All patients had a KPS of 70 or more at the initiation of TTFields therapy, and the
median age at diagnosis was 47.6 years (21.9 to 77.8). Patient characteristics between the TTFields group and
the control group are generally compatible.
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Only ten patients with ndGBM were included in the pilot trial by Kirson et al. (2009) (82) as described in
5.1.3, however, Vymazal et al. (102) included 11 patients from this study with ndGBM. The authors of
Vymazal et al. explained upon request from the Nordic Institute of Health Economics that the eleventh patient
(who was included as recurrent in the EF-07 trial) was included after reexamination of the EF-07 trial patient
population.

5.1.3.2 Study design and treatment

Both groups received standard treatment, consisting of either gross total or subtotal/partial resection of the
tumor (one patient with biopsy was included), followed by radiotherapy with concomitant TMZ. No
significant differences in therapeutic strategy were observed between the groups.

All patients underwent regular MRI examinations and clinical evaluation by a board-certified neurologist or
neurosurgeon. In Kirson et al. (2009) the interval between MRI and clinical evaluation was one month (82).
Patients were scanned every month during the trial and surviving patients at the time Vymazal et al. were
published were examined annually. Patients from Stupp et al. were examined every two months and those
from the clinical TTFields group in Vymazal et al. were examined every two to three months (102).

The principle of TTFields treatment did not change throughout the study period. The Optune device did,
however, become more patient-friendly between the years 2004 and 2022 since Novocure has developed
several modifications of the device throughout the years. All treatment was done on an outpatient basis. The
patients and their families or caregivers were trained to operate the device independently. The compliance of
TTFields treatment was followed in each patient monthly.

The median interval between surgery (the time of diagnosis) and TTFields initiation was 3.8 months in Stupp
et al. (2) and 4.38 months in patients treated as a part of routine clinical practice. The compliance of 36
clinical patients was mean of 74.8% (median 82%; percentage of day treatment applied).

5.1.3.3 Outcomes and statistical analysis

The outcome measures were PFS and OS. Progression was based on MRIs using McDonald and later
Response Assessment in Neuro-Oncology (RANO) criteria to confirm progression. Median OS and PFS were
assessed using Kaplan-Meier curves.

There was no missing data regarding survival. Censored data indicates that the patient either did not progress
or is still alive. All patients lost from the evidence were excluded. In four control patients, it was not possible
to assess the progression date. The PFS group is, therefore, reduced by four patients in comparison to the OS
group. There is no further information available regarding outcomes and statistical methods used in the study.

5.1.3.4 Summary

Vymazal et al. study covers a period of 18 years at a single center and presents data from clinical trials as well
as a group of 36 patients treated with TTFields as a part of routine clinical practice. It is the only study
relevant to this report that includes data from routine clinical practice and is therefore considered valuable for
this report.

5.1.4. Ballo et al (2022)

Ballo et al is a single center retrospective cohort study. The objective of the study is to analyze real-world
outcomes from a single institution incorporating TTFields into standard practice for patients with ndGBM,
and to identify factors associated with both initiating TTFields and maintaining the required usage following
initiation (appendix 11.2.4).
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5.1.4.1 Study population

Patients were identified through the Radiation Oncology departmental brain tumor database. The department
started treating ndGBM patients with TTFields plus TMZ in 2015. Between 2015 and 2021, 135 patients were
identified.

Patients who received best supportive care alone and patients with less than 9 months of follow-up were
excluded leaving a cohort of 91 patients with IDH wild-type glioblastoma. There were no significant
imbalances between patient sex, MGMT methylation status, ECOG performance status, radiation dose, and
extent of surgical resection. Patients that chose to initiate TTFields were slightly younger than those who
chose not to initiate TTFields (mean age: 59 years vs. 63 years, P =.05). Mean age in the TTFields group
ranged from 34 to 87 years with a median of 60 years.

5.1.4.2. Study design and treatment

The patients in the cohort study are treated at the Department of Medical Oncology, West Cancer Center and
Research Institute, Memphis, Tennessee, USA. The 91 patients underwent maximal surgical debulking,
completed radiotherapy (median dose 60 Gy, range 40-60 Gy) with concurrent TMZ, and initiated adjuvant
TMZ. Seventy-four patients received 60 Gy, while 17 patients received less than 60 Gy. All patients
underwent a complete history and physical examination, and appropriate radiological imaging studies. Fifty-
five patients underwent gross total resection, while 25 had a subtotal resection and 11 had a biopsy only. All
patients had histological and molecular confirmation of WHO grade IV glioblastoma. MGMT was methylated
in 43 patients, while 39 were un-methylated. MGMT methylation status could not be determined in 9 patients.
Patient were encouraged to use TTFields >18 h per day (equivalent to average monthly compliance of >75%).
Monthly TTFields usage data were collected on each patient. The median duration of follow-up for the 18
patients alive at last contact was 26 months (range, 10 to 66 months). Disease relapse was scored if there was
any clinical or radiographic evidence of tumor regrowth and patients were followed regularly until the time of
death.

5.1.4.3 Outcomes and Statistical analysis
The primary outcome was survival, indicated as median OS and actuarial rate of overall survival according to
patient, tumor, and treatment characteristics.

Actuarial data for overall survival curves were calculated using the Kaplan—Meier method and tests of
significance were based on the Breslow statistic. Multivariate analysis was done with the proportional hazards
model using the log-linear relative hazard function of Cox. The date of surgical resection or biopsy was used
as time zero. The significance of differences between proportions was tested with the chi-square statistic or
with Fisher’s exact test and differences between means was tested with the t-test or the nonparametric Mann—
Whitney test as appropriate.

5.1.5 Pandey et al (2022)

Pandey et al. is a retrospective multi-institutional study of patients with GBM treated with TTFields. The aim
of the study was to identify whether there is a molecular subset of GBM with differential response to TTFields
treatment. (114)

5.1.5.1 Study population

Patients with grade IV glioma who had undergone molecular profiling at Caris Life Sciences were identified
and their medical records were reviewed at each participating site from which the treatment, and outcome
information were extracted. Data were collected from a total of 148 patients. Patients with rGBM, and patients
who had any treatment initiated prior to tumor profiling were excluded. 55 patients treated with TTFields, and
57 treated with standard-of-care treatment without TTFields, were included for final analysis. Demographic
characteristics were well balanced in the 2 groups. For more details see appendix 11.2.5.
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5.1.5.2 Study design and treatment

This study was a retrospective, multi-institutional evaluation of patients with newly diagnosed grade IV
glioma treated with TTFields in the first-line setting. Data were collected from genomic profiles following
biopsy or surgical resection of GBM tumor specimens from 6 institutions (Barrow Neurological Institute,
Arizona; Levine Cancer Institute, Charlotte, North Carolina; West Cancer Center, Memphis, Tennessee; John
Wayne Cancer Center, San Diego, California; Karmanos Cancer Institute, Detroit, Michigan; Florida Hospital,
Florida) between December 2014 and November 2017.

Molecular profiling was performed by Caris Life Sciences. At each participating institution, clinical records of
patients who received TTFields treatment as part of their treatment plan were reviewed and pre-specified data
points were recorded by study co-investigators; a control cohort of similar size as the TTFields-treated cohort

was reviewed and included as control.

Treatment regimens for both the TTFields group and control group were dominated by the use of concurrent
daily TMZ chemotherapy, followed by 5-day TMZ used in 28-day cycles for 6-12 months. In patients treated
with TTFields, the average duration of use of TTFields was 198 days, average compliance was 57%, with
median use of 60%.

5.1.5.3 Outcomes and statistical analysis

All tumor samples were tested with comprehensive molecular profiling which included NGS on DNA and
RNA as well as MGMT promoter methylation testing by pyrosequencing. Genetic variants identified were
interpreted by board-certified molecular geneticists and categorized according to the American College of
Medical Genetics and Genomics (ACMG) standards. These genomic factors were assessed in relation to their
effect on both PFS and OS. However, this report will focus on the difference in OS and PFS between patients
who received TTFields treatment and patients who received standard of care treatment.

PFS was calculated from the date of patients’ histological diagnosis to the first progression after TTFields
treatment start in the TTFields group, and to the first progression after treatment start in the control arm. OS
was calculated from the patients” histological diagnosis till patient death or last date of contact. Kaplan-Meier
estimates of the PFS and OS were performed on censored data using Cox proportional hazards model. Hazard
ratio and P values were calculated for inter-group comparisons and P < .05 was considered significant.
Biomarker and clinicopathological features in the TTFields and control group were compared using Fisher’s
exact test.

5.1.6 Taphoorn et al. (2018)

Study characteristics from Taphoorn et al. are listed in Appendix 11.2.6. Taphoorn et al. is a supplementary
article based on Stupp et al. (2017) (11). The study design, population, and treatment are therefore the same as
in th trial by Stupp et al. and will therefore not be elaborated on in this section. The supplementary study by
Taphoorn reports HRQoL. HRQoL data were examined per protocol, and therefore included only patients
who received their original allocated treatments, meaning that the patients in the TMZ group who crossed over
to TTFields plus TMZ were excluded from the analysis.

5.1.6.1 HRQoL assessment

The evaluation of HRQoL was performed using the validated European Organization for Research and
Treatment of Cancer (EORTC) quality-of-life questionnaire-C30 (QLQ-C30) and brain module (QLQ-BNZ20).
These instruments are disease-specific and developed specifically for the assessment of HRQoL of brain
cancer patients. The overall aim of these questionnaires is to evaluate the effects of the tumor and its treatment
on symptoms, functions, and HRQoL of brain tumor patients, both in clinical trials and clinical practice (11).
QLQ-C30 is the most frequently used measurement assessing HRQoL in GBM patients (68). A study
examining the validity and reliability of the QLQ-BN20 in a multi-national, multi-lingual setting, concluded
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that the QLQ-BN20 module demonstrated adequate psychometric properties and subsequentially recommend
the module for use in conjunction with the QLQ-C30 in assessing the HRQoL of brain cancer patients in
international studies (11). The validity of QLQ-C30 and QLQ-BN20 for measuring HRQoL in patients with
brain cancer has been reported in several other studies, which confirms the legitimacy of the questionnaires in
different countries as reliable tools that have been used extensively in the primary brain cancer population
(67,118-121).

Questionnaires were self-reported by patients and completed on paper at baseline (prior to randomization) and
subsequently every three months for up to 12 months. The number of patients filling the HRQoL
guestionnaires decreased from 91.9% at baseline to 65.8% at three months and 41.7% at 12 months. Nine
scales and items were preselected as important based on relevance for patients with GBM and hypothesized
effects of the TTFields delivery device on patients' HRQoL: global health status; physical, cognitive, role,
social, and emotional functioning; itchy skin; pain; and weakness of legs. (11)

5.1.6.2 Statistical analysis

The items on the questionnaires were scaled and scored using the EORTC procedures. The raw scores were
transformed to a scale ranging from zero to 100, with a higher score representing a higher level of functioning
or a higher level of symptoms. Differences of at least ten points (on a zero to 100 scale) were classified as the
minimum clinically meaningful change in any HRQoL scale/item.

Descriptive statistics were used to report HRQoL scores as well as the sociodemographic and clinical
variables for the population of patients who completed at least one HRQoL scale at baseline. Differences
between arms were tested using a 2-sided y2 test or an independent 2-tailed, unpaired t-test or Mann-Whitney
test at an o value of 0.05 for each variable. Patients who completed the assessments at the time of progression
were included in this analysis.

Mean HRQoL scores over time were calculated as well as the mean changes from baseline. Mean change
from baseline was plotted to evaluate the longitudinal course of patients' experience of disease and treatment
and a linear mixed-model repeated measures analysis was used to estimate the treatment effect over time.

Deterioration-free survival was defined as the time to a greater than ten-point deterioration in scores from
baseline without a subsequent ten point or more improvement in scores compared with baseline, progressive
disease, or death in the absence of a previous definitive deterioration before the next assessment. Data for
patients with missing baseline scores were not included, and patients missing all postbaseline HRQoL
assessments were censored at randomization. Time to deterioration (TTD) was defined similarly to
deterioration-free survival, with the exception that progressive disease was excluded as an event (i.e., non-
missing HRQoL data beyond progression were included). Kaplan-Meier was used to estimate deterioration-
free survival and TTD. The difference between treatment arms was compared using a 2-sided stratified log-
rank test. HRs were estimated using a stratified (for the extent of resection and MGMT status) Cox
proportional hazards regression model. (11)

5.1.7 Garside et al. (2007)

For this evaluation, the DHTC has requested information on the difference in index scores measured with the
EQ-5D questionnaire. Our literature search has not identified any study that contains information on EQ-5D
utility scores in patients treated with Optune. Therefore, information on utility is based on Garside et al.
(2007) (12).

The study by Garside et al. is a health technology assessment from the UK from the HTA Program made to
support a decision in the National Institute for Health and Clinical Excellence (NICE). The aim of the study
was to assess the clinical and cost-effectiveness of TMZ or carmustine wafers versus radiotherapy in newly
diagnosed grade I11 and grade IV gliomas. The Garside et al. study is relevant because it is the source of
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evidence for the quality-of-life measure used in the health economic evaluation in Chapter 8. For more details
see Appendix 11.2.7.

The Garside et al. study included a systematic literature review of the evidence of the health-related quality of
life in patients newly diagnosed with high-grade glioma. Updated searches were undertaken on 25.08.2005.
The search was performed in electronic databases, including MEDLINE PubMed, EMBASE, The Cochrane
Library, Science Citation Index, Web of Science Proceedings, DARE, National Health Service EED, and
HTA databases. Two researchers independently assessed the relevance of the retrieved abstracts, and the full
texts of these papers were obtained and assessed if they fulfill the inclusion criteria. Included study design was
Systematic reviews. RCTs and non-randomized evidence were also considered where they gave the best
estimates of a required parameter (for example adverse effects or patient preferences) or where RCT data were
scanty or uninformative. Included trials were critically appraised for key elements of internal and external
validity. Relevant data were extracted, and a narrative synthesis of the evidence was produced.

The Garside et al. study obtains estimates of utility from the NHS Value of Health Panel, a project being led
by PenTAG in collaboration with the Universities of Southampton and Sheffield. The Value of Health Panel
had 93 members who were familiarized with the standard gamble (SG) method for preference elicitation, and
36-panel members participated in eliciting utility values for glioma. Garside et al. argue that using this method
is less likely to introduce a bias into utility values compared to eliciting utilities from patients or clinicians.
The panel members expressed their preferences using this technique in relation to short descriptions of health
states. The health state scenarios were developed from disease specific quality of life measures identified in
their systematic review. Scenarios were developed based particularly on a study by Osoba et al. using the
EORTC QLQ-30 questionnaire (88). Content validity of the health state descriptions was sought using three
members of the NICE Expert Advisory Group prior to measuring preferences. Data collection from the panel
was web-based.

5.1.8 Regev et al. (2021)

The objective of the review by Regev et al. is to establish an understanding of the device’s mechanism of
action and its efficacy for treating GBM, by means of a systematic literature review and meta-analysis (10).
The meta-analysis was conducted according to the PRISMA guidelines (Appendix 11.2.8).

5.1.8.1 Studies identification and selection
A literature search was performed in three database engines: PubMed (Medline), Scopus (ELSEVIER), and
Cochrane Central Register of Controlled Studies. The most recent search was conducted on 09.10.2020.

Studies meeting the following criteria were included in the quantitative analysis: (a) written in English; (b)
original study (RCTs, cohort studies, observational studies, or case series); (¢) patients treated for GBM; (d)
patients >18 years; (e) report either clinical efficacy, daily compliance, or AEs. For each eligible study, the
following data were extracted: authors, year of publication, study type, intervention, GBM status, number of
patients, gender, age, KPS, treatment compliance, and number of recurrences. Also, we extracted clinical
endpoints: median OS, median PFS, PFS at six months, survival at one, two, and three years, AEs, and
Kaplan-Meier curves.

To evaluate the quality and risk of bias in the included studies’ methodological design, the Oxford Centre for
Evidence-Based Medicine guidelines, the Newcastle-Ottawa Quality Assessment tool for non-RCT studies,
and the risk of bias two tools for RCTs.

Of the initial 645 papers identified, 20 studies met the predefined inclusion criteria. The studies consisted of
two RCTs (EF-11 trial and EF-14 trial), and five prospective single-arm clinical trials. One prospective
observational study, two registry-based studies (PRiDe on US patients), a global post-marketing registry, three
retrospective studies, one case series, and three post hoc analyses (two of EF-14 trial, and one of EF-11 trial).
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Three conference presentations that were not yet published in peer-reviewed journals were also included.
Seven studies included ndGBM, 13 included rGBM, and two included both. The studies include 1,636 (542
ndGBM and 1,094 rGBM) patients analyzed for the clinical outcomes’ endpoints, and 11,558 (6,403 ndGBM
and 5,155 rGBM) patients analyzed for the safety endpoints (10).

5.1.8.2 Statistical analysis

Pooled Kaplan-Meier curves, median OS, median PFS, and survival rates with a 95% CI were calculated.
Pooled median OS and PFS were estimated, as a sensitivity analysis, for all studies reporting median OS and
PFS. The pooled prevalence of AEs was calculated using the MetaProp package using the R software. The
Cochrane Q chi-square test and 12 statistics were used to examine the heterogeneity across studies. The fixed-
effects model was used for pooled results with low heterogeneity (12< 50%); otherwise, the random-effects
model was used for analysis. All analyses were performed using the R software.

5.1.8.3 Summary

Regev et al. is the largest and most recent meta-analysis identified in the literature search, that estimates the
efficacy and safety of the use of TTFields in GBM. The study will, however, be included in this report with
several limitations, due to the pooling of studies with different patient populations (including both ndGBM
and rGBM) as well as differences in treatment and comparison, And the inclusion of the study’s results is
therefore limited.

5.2 Clinical question
The following section will answer the clinical question regarding the Clinical effectiveness of Optune in
patients with ndGBM as stated in the evaluation design supplied by the DHTC:

“Should Optune be used to treat patients with newly diagnosed grade IV glioma as a supplement treatment to
standard of care?”

The section will include a brief description of differences in included studies, results at the study level as well
as a comparative analysis conducted for outcome measures where this was possible.

5.2.1 Studies used

The current section describes differences between the included studies. This includes differences in study
design, patient characteristics, and methods of calculation. Differences between the included studies and the
description of the outcome measures in the evaluation design will also be described.

5.2.1.1 Study design

This section will focus on differences in study design between the studies described above, focusing on the
five studies included for the assessment of OS and PFS. These studies are Stupp et al. (2017) (2), Kirson et al.
(2009) (82), Vymazal et al. (2023) (102). Ballo et al. (2022) (114) and Pandey et al. (2022) (115).

Stupp et al. was a multicenter, open-label, phase three RCT with a large sample size (695 patients) and
multiple participating centers across different regions. Kirson et al. was a single-arm, pilot trial with a smaller
population. Both were conducted at a single center in Prague, while Ballo et al and Pandey et al, were
retrospective cohort studies conducted in the US.

An important strength in Stupp et al. is therefore the randomization. The act of randomizing patients into
different treatment groups minimizes risk of differences between the control and treatment group apart from
whether they received the treatment or not. Randomization reduces the problem with confounders, so the
overall risks of developing the outcome in one group become comparable to the risks in the other group,
leaving the difference in outcomes between the groups to the differences in treatment (122). In the case of the
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Stupp et al., randomization was stratified by the extent of resection (biopsy, partial resection, gross total
resection) and by MGMT methylation status (methylated, unmethylated, or unknown). Furthermore, there
were no significant differences in baseline characteristics between the TTFields plus TMZ and the TMZ alone
group. A testimonial that randomization was successful in Stupp et al. comes from the Washington State
HTA, which classifies the risk of bias arising from randomization or selection as low (16). Randomization is
therefore an important strength in Stupp et al.

A possible concern for all included studies is that none of the participants were blinded to the treatment they
received. Stupp et al. reported that the choice of not including a placebo device in Stupp et al. was made due
to the burden of carrying a device that would have no potential for therapeutic benefit. Of note, the
methodology in Stupp et al. is similar to the design utilized in trials evaluating other therapies in GBM,
specifically technological options such as radiotherapy (117). Patients not being blinded to treatment generally
means that the placebo effect cannot be excluded. In this case, response to therapy can be affected by
treatment allocation and any placebo effect of the intervention cannot be accounted for. However, this does
not have any impact on OS or PFS, as these are objective outcomes that are not affected by a placebo.
Furthermore, a panel of experts discussing the results from Stupp et al. noted that no placebo effect was seen
in other recent trials lacking a placebo design that failed to demonstrate improved survival with cilengitide or
dose-dense TMZ in patients with ndGBM (106,117,123). The lack of patient blinding does therefore not have
any significance for OS or PFS. This assessment is echoed in the Washington HTA (16).

A lack of blinding, however, can affect patient-reported outcomes such as HRQoL and AEs in Stupp et al.
because these outcomes are somewhat subjective. The direction of bias from nonblinding largely depends on
the beliefs and attitudes of participants, clinicians, and outcome assessors, and can therefore not always be
predicted (16).

Duration of follow-up differs between the studies. Stupp et al. reports a median follow-up of 40 months.
Kirson et al. do not state median follow-up, however, the longest PFS was 180+ weeks according to the
Kaplan-Meier curves. Ballo et al had a median follow up of 26 months. Vymazal et al. had a follow-up of over
18 years. The long follow-up and period of patient recruitment can be considered a strength in Vymazal et al.;
but the standard of care (including supportive care) may have changed during the follow-up time. It is
however not expected that potential treatment changes significantly affect the comparison of outcomes, as the
authors report the main difference to be evolving techniques of postoperative radiotherapy from 3D-conformal
techniques to intensity-modulated beam radiotherapy, for which no study has confirmed the superiority of one
or the other.

Stupp et al. and Kirson et al. were both funded by Novocure. Novocure had a role in the design and conduct of
the Stupp et al. trial as well as the collection, management, and analysis of the data. Neither Ballo et al.,
Pandey et al. nor Vymazal et al. were funded by Novocure, with Vymazal being funded by the Czech
Republic Ministry of Health. The Washington state HT A assessed the risk of bias arising from the selection
of reported results in Stupp et al. as “low” since the interim analysis was preplanned, and the final analysis is
consistent with the interim analysis. (2,82,102,114,115).

5.2.1.2 Patient population

Stupp et al. and Kirson et al. (2009) included patients with histologically confirmed ndGBM. Two of the three
populations included in Vymazal et al. (2023) (2,82) were included according to the same inclusion criteria as
in the original studies, however patients recruited in the routine clinical setting, were included according to
current terminology, and patients with astrocytoma grade 1V were therefore also included. Both Ballo et al.
(2022) and Pandey et al. (2022) included patients based on WHO's definition of glioma grade IVV. However,
the patient population in Ballo et al. consists exclusively of patients with IDH wild type glioblastoma.
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A strength in Stupp et al. is the randomization that renders patients in the control and comparator groups
compatible. All reported baseline characteristics in Stupp et al., Kirson et al. Ballo et al. Pandey et al. and
Vymazal et al. are generally compatible between intervention and comparator within each study. Patient
characteristics between studies are largely compatible, with the following differences in reported
characteristics. An inclusion criterion for both Stupp et al., Vymazal et al., and Kirson et al. was a KPS above
70, however, the median KPS differs slightly with 90 in Stupp et al. and 80 in Vymazal et al. in both the
intervention and control group (value not available in Kirson et al.). Ballo et al. and Pandey et al. did however
not report KPS.

All patients included in both Stupp et al., Vymazal et al., and Kirson et al. are over the age of 18, however this
is not specified in Ballo et al. and Pandey et al. The median age in Vymazal et al. is 47.6 (21.9 to 77.8) in the
TTFields group and 51.7 (27 to 76.7) in the control group, while the median age in Stupp et al. is slightly
higher with 56.0 (19 to 83) in the TTFields group and (57.7 (19 to 80) in the control group. Patient
characteristics for the comparator groups in Kirson et al. are not reported. The mean age in Ballo et al. is 63 in
the TTFields group and 59 (26 to 79) in the control group, while the median age in Pandey et al. is 59 (17 to
75) in the TTFields group and 58 in the control group. (2,82,102,114,115).

The median age for the diagnosis of grade IV glioma is approximately 64 years in Denmark. This is similar to
the Swedish patient population. TLV’s experts assessed that 56 years of age is a reasonable assumption for
mean age in clinical practice for treatment with Optune in a Swedish setting. This is justified by the fact that
some of the oldest patients cannot be provided with active standard therapy and those offered standard therapy
today are generally younger than the median age of glioblastoma diagnosis and are in good general health
(15). Due to the large generalizability between the patient population in Denmark and Sweden, we consider
the age group of around 56 years of age as a reasonable assumption for mean age in clinical practice for
treatment with Optune.

Furthermore, a group of experts discussing the results of Stupp et al. also concluded that there did not appear
to be bias in regard to patient selection or imbalance between treatment groups. This was based on the
observation that the two treatment groups were well matched for baseline characteristics and were generally
similar to those observed in other trials of patients with glioma grade IV who had completed radio
chemotherapy, such as the Gilbert et al. (2014) study that failed to show a survival benefit with dose-dense
TMZ (117,123).

As Kirson et al. was a pilot study, only sparse information on patient characteristics is available. This,
however, is not an issue for further analysis in this report, as Kirson et al. will not be included in the
comparative analysis, because all included patients with ndGBM in Kirson et al. are also included in Vymazal
et al. Vymazal et al. report more detailed patient characteristics and are generally compatible with the trial
population in Stupp et al. (2,82,102,114,115)

5.2.1.3 Treatment protocols

All included studies involved TTFields treatment, but the specific details of treatment administration may
differ slightly. The median duration of TTFields treatment in Stupp et al. was 8.2 months (range zero to 82)
and the median duration of TMZ treatment was six months (range zero to 51) in the intervention group and
five months (range zero to 33) in the comparator group (2). 75% of patients in the intervention group achieved
treatment adherence of >75%, defined as the use of the device for >18 hours per day in the first three months
of TTFields treatment. Vymazal et al. (2023) report compliance only for the 36 clinical patients, for which the
compliance is compatible with Stupp et al. with 74.8% (102). Kirson et al. (2009) and Ballo et al. (2022) did
not report median compliance (77,82).
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Pandey et al. (2022) reported lower compliance on 57%, with the study pointing out that the years where the
patients were diagnosed and treated (2014-2017) were when TTFields began to be adopted, claiming that
more widespread acceptance of TTFields therapy in the first-line setting for ndGBM took hold more widely
following that time period. (115)

The version of Optune used in Kirson et al. and Stupp et al. trial was an older version that weighed
approximately six pounds. The newer version is lighter at around 2.7 pounds and was likely used in recent
years in the Vymazal et al. study (n=unknown). The second-generation Optune system was designed to be
more convenient and to make it even easier for patients to incorporate treatment with TTFields into their lives.
One can imagine that these changes could mean that compliance with the new and easier version of Optune
will be higher than what has been observed in these studies. The impact of Optune on OS and PFS
corresponds to the time the device is used (the longer the patient uses Optune, the greater the effect).
Therefore, potentially higher compliance could have a positive impact on PFS and OS. Consequently, the
effect of Optune could potentially be greater with second-generation Optune compared to what the current
studies using first-generation Optune show.

In Kirson et al. the interval between MRI and clinical evaluation was one month. Patients were scanned every
month during the trial and surviving patients at the time Vymazal et al. were published were examined
annually. Patients in the Stupp et al. study were examined every two months and those from the clinical
TTFields group in Vymazal et al. were examined every two to three months (102). Kirson et al. did not report
time between examinations for control groups. TTFields patients in Vymazal et al. underwent MRI
examinations more frequently in comparison to controls, thus PFS may be shorter in TTFields patients
compared to controls due to greater precision. PFS may by this mechanism be somewhat biased because the
recurrence is detected earlier in comparison with the control group (102). The same bias cannot be excluded
for Kirson et al. This bias would be a negative bias, meaning that this potential bias would lead the observed
effect of TTFields plus TMZ compared to TMZ alone to be lower than the true effect. The actual impact of
TTFields on PFS may therefore be larger than what has been reported in the studies conducted by Vymazal et
al. and potentially Kirson et al. It implies that there might be a potential underestimation or limitation in the
reported effects of TTFields on PFS in these studies, and the true effect could be more significant.

5.2.1.4 Outcome measures

All studies define OS and PFS as the length of time from the start of treatment with TTFields that patients are
still alive, and the length of time from the start of treatment with TTFields to the progression of the disease
respectively. However, Pandey et al. (2022) deviates from this approach by measuring OS and PFS from the
time of diagnosis rather than the start of treatment with TTFields. (2,79,99,112,113)

OS and PFS were analyzed as intention to treat in Stupp et al., as 26 patients (11%) in the TMZ alone control
group crossed over and received TTFields, following the release of the interim analysis results. These patients
had more favorable baseline characteristics than the rest of the control patients, including MGMT, KPS, time
from the end of radiotherapy to randomization, and received more cycles of TMZ. According to the interim
analysis, OS was supposed to be analyzed per protocol. However, the authors of Stupp et al. acknowledged
the bias that patients who crossed over from TMZ alone to TTFields plus TMZ could introduce. This could
have potentially introduced a positive bias, leading to an overestimation of the OS outcomes observed in
Stupp et al. Therefore, the authors decided to analyze OS based on the intention-to-treat principle. This means
that all patients were analyzed according to the group they were initially randomized to. As a result, the
patients who received TTFields treatment after the interim analysis were still included in the TMZ alone
group. If this group of patients, due to favorable baseline characteristics and receiving the favorable treatment
with TTFields, would have better OS, the true benefit in OS from adding TTFields may be underestimated in
Stupp et al. (2)
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Furthermore, the Washington HTA assessed bias arising from the measurement of the outcome in regard to
OS and PFS as “low”, as the MRIs were reviewed by two blinded central independent radiologists and were
evaluated for tumor response and progression according to the McDonald criteria, with a third blinded
radiologist settling disagreements.

Method of calculation for PFS in the Stupp et al study was calculated using a stratified log-rank test (stratified
by randomization strata) aimed to detect an HR of 0.78 or less, with 80% power allowing for 10% loss to
follow-up of and a 2-sided a=0.05. Statistical methods are less thoroughly described in the remaining studies.
Both Kirson et al. and Vymazal et al. conducted a log-rank-test to detect HR for PFS and OS and all studies
conducted Kaplan-Meier curves. Ballo et al. based Kaplan—Meier method and tests of significance on the
Breslow statistic. Multivariate analysis was done with the proportional hazards model using the log-linear
relative hazard function of Cox. Kaplan-Meier estimate were performed on censored data using Cox
proportional hazards (PH) model in Pandey et al. (2,82,102,114,115).

MRIs were reviewed by blinded central independent radiologists in the Stupp et al. study. However, the
remaining studies did not report whether the radiologist was blinded and could therefore be subjected to bias.
These studies in which outcome assessors are not blinded to treatment allocation may suffer an increased risk
of type | error. Bias in the measurement of outcomes is, therefore, possible but is however unlikely (16).

5.2.2 Results at study level

Results at the study level for each of the predefined outcome measures will be presented in the current section.
These outcome measures include OS, HRQoL, and cognitive abilities. Additional outcome measures that will

be presented are PFS and safety measures, including skin irritation. Discrepancies between measurements and
definitions of outcomes in the studies and the evaluation design will be highlighted when relevant.

An overview of results per outcome measure is stated in Table 5.2 and will be discussed in the following.
Additionally results per study can be seen in appendix 11.2.9 to appendix 11.2.13.

5.2.2.1 Overall Survival

Obijectives for OS will include the treatment advisory board's predefined outcome measures: Median survival,
1-year survival, and 2-year survival. Additionally, 5-year survival will also be presented, ss this efficacy
measure can provide valuable information about the long-term impact of TTFields on OS.

5.2.2.1.1 Median survival

The literature search identified five studies that investigate OS in patients with ndGBM compared to standard
of care. All studies define OS as the length of time from the start of treatment with TTFields that patients are
still alive, except for Pandey et al. (2022) which measures OS as time from diagnosis that patients are still
alive.

The most prominent of the included studies is Stupp et al. The study reported a median OS of 20.9 months and
16.0 months in the intervention and comparator groups, respectively, resulting in a difference of 4.9 months,
favoring treatment with TTFields. The difference in OS was statistically significant with a HR favoring
treatment with TTFields and maintenance TMZ (HR 0.63, 95% CI 0.53 to 0.76) compared with TMZ alone.

(2)

Results from the cohort study conducted by Kirson et al. were consistent with the results from Stupp et al. in
the direction of effect but were of greater magnitude among the patients receiving TTFields. Kirson et al.
reported that patients who were treated with TTFields had a longer median OS of more than 39 months
compared to the OS of 14.7 in matched historical controls receiving maintenance TMZ alone. Although
Kirson et al. do not supply a hazard ratio, the difference between OS curves in a Kaplan-Meier curve is
significant (p=0.00018). (82)
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The results in the cohort study by Vymazal et al. are consistent with these results in the direction of effect.
The median OS for patients receiving treatment with TTFields was 31.67 months versus 24.80 months in the
comparator group (p=0.028). The HR is very similar to the Stupp et al. study on 0.61 (95% CI 0.39 to 0.95).
The CI was obtained through contact with the authors. The estimates of OS may be biased due to the
exclusion of six patients from the control group due to early progression. Additionally, the standard of care
(including supportive care) has likely improved since the Stupp et al. study was conducted. The difference in
duration of follow-up also affects the results as three patients have been followed for 16-18 years after initial
surgery, contributing to much follow-up time in a relatively small study population (102). Results from the
cohort study by Ballo et al. (2022) demonstrate the same tendency. Median OS in the TTFields group was
20.7 months and 15 months in the TMZ alone group (P = 0.4). This is a difference of 5.7 months indicating a
favorable effect of TTFields. Similarly, Pandey et al. (2022) reports median OS on 25.5 months in the
TTFields group and 18.8 months in the control group (HR = 0.54; 95% CI: 0.31-0.94; P =.03), which is a
difference of 6.7 months, favoring treatment with TTFields. (77,115)

The positive results achieved with TTFields Stupp et al. are unlikely to be due to placebo effects in regard to
0OS, which is a categorical event. Also, the magnitude of benefit observed with TTFields was robust (HRs of
0.69 and 0.75 for PFS and OS, respectively), typically beyond what one usually expects with a placebo effect.
This is also supported by a panel of experts that engaged in an open debate on the results of Stupp et al.
Furthermore, this same panel concluded that these results from Stupp et al., aside from being statistically
significant, are also clinically meaningful for cancer therapies (117). Results from all the mentioned studies
can be seen in table 5.2.

Medan OS, Difference, HR [95 % CI] P value
months [95% CI] | months [95 %
ClI]
Stupp et al. (2017) TTFields plus 466 20.9[19.3-22.7] 491[2.3-7.9] 0.63[0.53-0.76] | <0.001
T™Z
Standard of care 299 16.0 [14.0-18.4]
Vymazal et al. (2023) TTFields plus 55 39 8.87 0.61 [0.39-0.95] 0.028
T™Z
Standard of care 54 14,7
Ballo et al. (2022) TTFields plus 59 20.7 5.7 0.63 [0.38-1.05] N/A
T™Z
Standard of care 32 15
Pandey et al. (2022) TTFields plus 55 255 6.7 0.54 [0.31-0.94] 0.03
T™™Z
Standard of care 57 18.8
Kirson et al. (2009) TTFields plus 10 39 24.3 N/A 0.0018
T™™Z
Standard of care N/A 14,7

Table 5.2 Results for median OS. (2,79,99,112,113).
Cl, confidence interval; HR, hazard ratio; N/A, not applicable; OS, overall survival; TMZ, temozolomide.

5.2.2.1.1.1 Relationship between compliance and OS

In a subgroup analysis of the Stupp et al. study, median OS was significantly higher among adherent patients
(used continuous TTFields therapy for >18 hours), with OS of 22.6 months, 95% CI, 19.7 to 25.1, compared
to patients who were not adherent (19.1 months, 95% CI 16.5 to 21.9) (HR 0.65, 95% CI 0.49 to 0.85). For
patients using TTFields > 22 hours each day, the 5-year survival rate was high, reaching 29.3% (2). The
subgroup analysis by Toms et al. and Kesari et al. reports that OS was extended when compliance was
increased beyond 50%, indicating progressively increased gains in OS as compliance increases (124,125).

Furthermore, patients were categorized into groups according to level of monthly usage and reported a
stepwise improvement in overall survival with progressively increasing use. For their patients with a usage
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rate of less than or equal to 30%, 30%-50%, 50%-60%, 60%— 70%, 70%-80%, 80%-90%, and greater than
90% the median overall survival increased from 18.2, 17.9, 18, 19.9, 21.7, and 21.5 to 24.9 months,
respectively (2,65)

This tendency is also apparent in Ballo et al., where patients were split into the following three groups: a no
use group, with 32 patients that declined TTFields. A low use group with 40 patients that started, with a
median usage on 3 months with average monthly compliance ranging from 9% to 87% (median: 57%). And a
high use group with 19 patients with a median usage on 9 months, with average monthly compliance ranging
from 75% to 96% (median: 84%). Survival in these groups were as followed: The no use group had a median
OS of 15 months. The low usage groups had a median OS of 20 months, and the high usage group had a
median OS of 28 months (p = .05). Both studies therefore shows that TTFields use and its relationship to
overall survival is proportional and that for higher usage is associated with improvement in OS. (114)

5.2.2.1.2 1-year survival

Stupp et al. and Vymazal et al. have reported results for 1-year survival rates. In Stupp et al., the 1-year
survival rate was 73% (95% CI 69% to 77%) for patients in the TTFields plus TMZ group, while it was 65%
(95% CI 59% to 72%; p<0.001) for patients in the TMZ alone group. This indicates a difference of 8% (95%
Cl: 0% to 16%) between the two groups, with the difference favoring treatment with TTFields. (2).

In Vymazal et al., the 1-year survival rate in the TTFields plus TMZ group was 87% (95% CI 79% to 96%),
and 93% (95% CI 86% to 99%) in the TMZ alone group. This shows an insignificant difference of -6%.
However, there are various issues with the results from Vymazal et al. concerning 1-year survival. The study
itself points out that the 1-year survival rate in the TMZ alone group is biased due to the exclusion of 6
patients with very early progression. By excluding the most critically ill patients, an unrealistically high
survival rate will very likely have been observed. (102)

Considering this significant problem with the 1-year survival results in Vymazal et al. study, it is concluded
that the results from Stupp et al. are more reliable.

5.2.2.1.3 2-year survival

Stupp et al. and Vymazal et al. report results for 2-year survival. In Stupp et al., the OS rate 2 years after
randomization was 43% (95% CI 39% to 48%) for patients in the TTFields plus TMZ group, while it was
31% (95% CI 25% to 38%; p<0.001) for patients in the TMZ alone group. This indicates a difference of 12%
(95% CI 4% to 18%) between the two groups, and the Stupp et al. study thus shows a significantly higher 2-
year survival rate in the TTFields plus TMZ group. (2)

Similarly, the results from Vymazal et al. show the same trend. The 2-year survival rate in the TTFields plus
TMZ group was 61% (95% CI1 49% to 76%), while it was 53% (95% CI 41% to 68%) in the TMZ alone
group, resulting in an 8% difference between the two treatment groups. (102)

The 2-year survival results from both studies favor treatment with TTFields, as they demonstrate higher
survival rates in the TTFields plus TMZ group compared to the TMZ alone group.

5.2.2.1.4 5-year survival

Stupp et al. and Vymazal et al. have reported results on 5-year survival rates. In the study by Stupp et al., 13%
(95% CI 9% to 18%) of patients in the TTFields plus TMZ group were alive 5 years after randomization,
whereas only 5% (95% CI 2% to 11%; p=0.004) of patients in the TMZ alone group survived to the 5-year
mark. This is a significant difference of 8% (95% CI 2% to 14%) between the two groups. (2)

Similarly, the 5-year survival results from the study conducted by VVymazal et al. show the same trend, though
with higher survival rates in both treatment groups. In the TTFields plus TMZ group, the 5-year survival rate
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was 24% (95% CI 12% to 45%), while it was 12% (95% CI 06% to 26%) in the TMZ group, resulting in a
difference of 12%. (102)

Both studies demonstrate that treatment with TTFields plus TMZ is associated with higher 5-year survival
compared to treatment with TMZ alone.

5.2.2.2 PFS

Although PFS is not specifically requested in the evaluation design, it is relevant to address for several
reasons. PFS is a primary outcome measure in several studies on the effectiveness of TTFields, including
Stupp et al. (2017). Disease progression and the stage of the disease directly impact a patient's quality of life,
making longer PFS of great importance for the patient's well-being. Moreover, PFS will also be utilized in the
health economics chapter.

PFS is defined as the length of time during and after the treatment of grade IV glioma, that a patient lives with
the disease, but where it does not get worse. The literature search identified 4 studies that investigate PFS in
patients with ndGBM compared to TMZ alone, for which the results are shown in Table 5.3. All studies define
PFS as the length of time from the start of treatment with TTFields to the progression of the disease, except
for Pandey et al. (2022) which measures PFS as time from diagnosis until disease progression. Progression
was based on MRIs in all studies using McDonald criteria in Kirson et al. and Stupp et al.. Vymazal et al. used
the McDonald criteria and later RANO criteria to confirm progression. Criteria for progression was not
specified in Pandey et al. (2,82,102,115)

The Stupp et al. study reported a median PFS of 6.7 months in the intervention group and 4.0 months in the
comparator group, over a follow-up period of 40 months. The HR favored treatment with TTF and
maintenance TMZ (HR 0.63, 95% C1 0.52 to 0.76) compared to TMZ alone (p<0.001). (2)

Results from Kirson et al. are consistent with Stupp et al in the direction of effect. The HR in Kirson et al. is
3.32 (95% CI 1.9 to 5.9), for the control group compared to the intervention group. The ratio has been
inverted to better compare the HRs between the included studies. The inverted ratio is 0.30 (95% CI 0.17 to
0.53). The magnitude of the effect in Kirson et al. differs from Stupp et al., with a median PFS of 38.75
months (reported as 155 weeks) for the intervention group and 7.75 months (reported as 31 weeks) for the
historical comparator group (p=0.0002). (82)

The results from Vymazal et al. are compatible with the results from Stupp et al. and Kirson et al. in the
direction of effect, but with longer PFS than in the Stupp et al. study. Median PFS was 19.75 months in the
TTFields group and 12.45 months in the TMZ alone group. The HR favored treatment with TTFields (HR
0.64, 95% CI 0.42 to 0.96, p=0.031). The CI was obtained through contact with the authors. (102)

Similarly, the results from Pandey et al. demonstrate that the TTFields group exhibits a significantly longer
PFS compared to the TMZ alone group. Specifically, the PFS in the TTFields group is 15.8 months, whereas
it is 6.9 months in the TMZ alone group (HR 0.55, 95% CI 0.35 to 0.86, p=0.01). This indicates an
improvement of 8.9 months in PFS for patients receiving 