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Glioblastoma is the most common and most aggressive of the cancerous forms of
brain tissue (brain parenchyma).
TLV assesses this condition as extremely severe. Median survival is about 15
months from diagnosis and fewer than five per cent survive for five years.
Optune is intended for patients diagnosed with histologically-confirmed
glioblastoma. This assessment relates to Optune for maintenance treatment of
newly-diagnosed patients with glioblastoma, together with Temozolomide
following completion of standard chemotherapy.
Optune is based on the tumour-treating fields (TTFields) technology. TTFields are
alternating electrical fields with intermediate frequency and low intensity that
inhibit cell division (mitosis) of proliferating cells.
TLV assesses that the comparative treatment option used by the company in its
clinical trial, Temozolomide alone, is a relevant comparative treatment option.
Treatment with Optune and Temozolomide has been studied in 695 patients with
newly-diagnosed glioblastoma and compared to Temozolomide alone in a
randomized, multicentre, open-label, phase III study entitled EF-14.
Median progression-free survival from the randomization was 6.7 months for the
Optune and Temozolomide group, as compared with four months for the
Temozolomide alone group (HR1 0.63, p = 0.00005).
Median overall survival from randomization was 20.9 months for the Optune and
Temozolomide group versus 16 months for the Temozolomide alone group (HR
0.63; p = 0.00006).
In the Optune and Temozolomide group, 13 per cent of patients survived for over
five years, while five per cent survived in the Temozolomide alone group (p =
0.0037).
The longer overall survival period with Optune was independent of patient age or
medical prognosis.
Impairment of important quality of life parameters, such as pain and leg weakness,
were statistically significantly delayed for patients using Optune.
Mild to moderate skin reactions beneath the transducer arrays were the most
common side effects in patients using Optune.
For the purpose of calculating cost-effectiveness, TLV and the company use a
product cost of SEK 189 000 per month.
The company's economic model is based on final five-year EF 14 data that has been
extrapolated for the patients’ lifetime horizon using published epidemiological
data.
According to the company's calculations, the cost per quality-adjusted life years
(QALY) is SEK 1.8 million if Optune has a monthly cost of SEK 189 000. TLV
calculates that SEK 2.1 million is a better estimate.
Even though the follow-up period in the clinical study is extensive, there are
uncertainties regarding to how much longer patients live if they have been treated
with Optune with Temozolomide versus Temozolomide alone, as well as
uncertainty concerning the assessment of quality of life in the clinical study.

The conclusions in this health technology assessment may change if the preconditions
underlying the assessment change in any substantial manner.

1

HR = hazard ratio
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1 Medical background Optune
1.1 Glioblastoma
In Europe, approximately 27 000 people are diagnosed with astrocytic tumours, i.e. tumours
that occur in the brain's star-shaped glial cells (astrocytes). Incidence increases with age. The
condition is more common in Northern Europe, Great Britain and Ireland than in Southern
and Eastern Europe and is 1.5 times more common in men than in women [3]. Glioblastoma,
also known as astrocytoma Grade IV (WHO;[2]), constitutes half of all astrocytic tumours [3]
and is the highest-grade astrocytic tumour. The higher tumour grade is mainly due to the
rapid proliferation of tumour cells, its heterogeneity (genetic and epigenetic changes) and
aggressiveness, and its ability to infiltrate surrounding brain tissue [3, 4].
Glioblastoma may occur at any age, even in childhood, but is approximately five times as
common among elderly patients (over 65 years of age) than in patients between 20-65.
Glioblastoma is more common in the Caucasian population than in other ethnicities [5]. In
2015 in Sweden, approximately 490 people over the age of 20 were affected by astrocytoma
III-IV [6]. Of these, approximately 400 were diagnosed with glioblastoma (astrocytoma
Grade IV) [7].
Primary and secondary glioblastomas are distinguished from each other. Primary
glioblastoma develops de novo without a known precursor while secondary glioblastoma
probably progresses from a low-grade tumour [8]. Patients with primary glioblastoma often
have a poorer prognosis than patients with secondary glioblastoma. Glioblastoma is usually
formed in the cerebral hemispheres and more rarely in the brain stem or spinal cord.
Depending on the brain tumour location, the tumour may give rise to various symptoms such
as personality change, nausea, headaches and epilepsy. Deterioration is often rapid and can
result in a decreased level of consciousness.
Glioblastoma may originate from neural stem cells, glial precursor cells or in the more
differentiated glial cells [4, 9-11]. Both the genetic profile of the tumour and the cell of origin
influence the effect of treatment [4]. Despite treatment with surgery, radiation and
chemotherapy, the tumour usually recurs within nine months of initial treatment and the
disease is basically incurable [12-15]. Median survival time is about 15 months from diagnosis
and less than five per cent of patients survive five years after diagnosis [16].
The aetiology is largely unclear, but increased incidence has been reported among
agricultural workers and people working in the petrochemical industry as well as among
those exposed to ionized radiation, pesticides, vinyl chloride and smoking [17]. About five per
cent of the primary tumours appear to be due to genetic conditions such as
neurofibromatosis and Li-Fraumeni Syndrome [1].

1.2 Medical device: Optune
In 2011, Optune (previously NovoTTF ™-100A System) was approved by the US Food and
Drug Administration (FDA) as monotherapy for the treatment of recurrent and progressive
glioblastoma in the United States. In 2015, the FDA approved treatment of newly-diagnosed
patients with glioblastoma with Optune in combination with Temozolomide following
standard treatment. In 2016, the FDA approved the lighter (1.2 kg), second-generation
Optune. In Europe, the second-generation Optune was CE marked in 2015 and is used
mainly in Germany, Switzerland and Austria. Treatment with Optune is also approved in
Japan, Israel and Australia. [—————————————————————————————————
———————————————————————————————————————] .
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Applications of Optune
Optune is intended for patients with histologically-confirmed glioblastoma. Optune with
Temozolomide is indicated for the treatment of adult patients with newly diagnosed,
supratentorial glioblastoma following maximal debulking surgery, and completion of
radiation therapy together with concomitant standard of care chemotherapy.
For the treatment of recurrent GBM, Optune is indicated following histologically- or
radiologically-confirmed recurrence in the supratentorial region of the brain after receiving
chemotherapy. The device is intended to be used as a monotherapy, and is intended as an
alternative to standard medical therapy for GBM after surgical and radiation options have
been exhausted.
In this health technology assessment, Optune is evaluated in combination with
Temozolomide as maintenance therapy in patients with newly-diagnosed glioblastoma.
Mechanism
Optune is a tumour treating fields (TTFields) device that delivers alternating electrical fields
of intermediate frequency (100-300 kHz) and low intensity (1-3 V/cm). TTFields inhibit cell
division (mitosis) without 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. The cells that manage to divide form daughter cells with incorrect chromosomes, a
result that ultimately leads to cell death [18-22].
The optimal effective frequency depends on the size and electrophysical properties of the
recipient cell and may therefore vary depending on the cancer cell to be treated.
Glioblastoma is treated at a frequency of 200 kHz [23, 24]. Studies on isolated cells have
also shown that TTFields can impair the migration and invasion of glioma cells [18].
Treatment
Optune is a medical device consisting of an electric field generator, transducer arrays (four
sets of nine conductive ceramic tiles), connection cable and box, power supply, rechargeable
batteries, charger for batteries and a carrying bag (Figure 1). During treatment, the
transducer arrays are applied with adhesive tape and hydrogel on a clean and shaved scalp.
To obtain optimal electrical field across the tumour, the transducer arrays are placed on the
scalp by using the magnetic resonance imaging (MRI) measurements and the software
system, NovoTal™ System. The transducer arrays are disposable and need to be replaced at
least every four days. Patients are advised to wear Optune for more than 18 hours per day
[25].
Figure 1. Optune
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1.3 Treatment and degree of severity
Current treatment recommendations
There is a national care program for brain and spinal cord tumours established in 2016 by the
Regional Cancer Centres in collaboration. According to this care program and clinical
expertise, surgery is the first treatment option for all primary brain tumours. With surgery,
diagnosis can be ensured while reducing the tumour burden and symptoms. Because
glioblastoma has an infiltrative spread, usually all the tumour cannot be removed by surgery,
why post-operative radiation and chemotherapy treatment form key components. Radiation
therapy in combination with daily oral cytostatic medication (Temozolomide) is given for six
weeks. After obtained radiotherapy, Temozolomide is taken for five days every four weeks for
six cycles. This is standard treatment for patients in good general health [12, 26]. For elderly
patients (over 65 years of age) with poorer general health, a shorter radiotherapy course with
different fractionation or only chemotherapy with Temozolomide may be considered [27, 28].
Comparative treatment options
The company uses Temozolomide treatment as a comparative treatment option in its
economic model. The same comparative option is used in the clinical study that the company
refers to.
TLV’s assessment: Temozolomide is a standard treatment according to both TLV’s clinical
experts and the brain and spinal cord care program [26]. Consequently, TLV agrees with the
company that treatment with Temozolomide alone is a relevant comparative treatment
option to treatment with Optune in combination with Temozolomide.
Degree of severity of the condition
TLV’s assessment: TLV assesses the severity level of the disease as very high as the disease
status of the patient group in question is progressive, virtually impossible to cure and leads to
a shortened life expectancy with greatly impaired quality of life. The treatment is palliative
and aims to prolong life and reduce the symptom burden.

1.4 Clinical effect and safety
Clinical studies
Method
The efficacy and safety of Optune in combination with Temozolomide maintenance therapy
in newly-diagnosed glioblastoma patients who were progression-free after completion of
chemoradiotherapy (concomitant radiation and cytostatic treatment) was examined in an
open-label, multicentre, randomized phase III study.
Patients included in the study suffered from histologically-confirmed supratentorial
glioblastoma (Grade IV astrocytoma), were progression-free after treatment or biopsy, had
completed chemotherapy with Temozolomide, were over 18 years of age, and had a
Karnofsky Performance Status2 of 70 per cent or higher, as well as satisfactory bone marrow,
liver and renal function.
Exclusion criteria for participation in the clinical study included early tumour progression
during chemoradiotherapy (patients with very poor prognosis), infratentorial tumour
localization, demonstrated increased intracranial pressure and severe comorbidity.
2 Karnofsky Performance is a scale for measuring an individual’s ability to perform common activities or the assessment of

a patient's suitability for certain treatment. A 70% status means that the patient can take care of him/herself but has
difficulties with daily activities.
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A total of 695 patients with newly-diagnosed glioblastoma from 83 different centres in the
USA, Canada, Europe (Austria, Czech Republic, France, Sweden, Germany, Italy, Spain),
Israel and South Korea were randomized (2:1) between June 2009 and November 2014 to
obtain one of the following treatments:
1) Optune (continuously for more than 18 hours per day) with Temozolomide (150200 mg/m2 per day for five days every 28 days) (n = 466).
2) Temozolomide alone (n = 229).
The median time from diagnosis to randomization was 3.8 months for both groups. The
groups were stratified by the extent of resection (biopsy, partial resection, gross total
resection) and by methylation status of the MGMT gene promoter (methylated,
unmethylated, unknown). Patients in the Optune and Temozolomide group received
continuous TTFields at 200 kHz along with maintenance Temozolomide. After a two to
three-week learning period, patients could manage Optune themselves and needed no more
than one visit per month by technical personnel for maintenance of equipment.
When tumour progression occurred, second-line chemotherapy was offered according to
local practice. In the Optune and Temozolomide group, treatment with Optune could
continue until the second radiological progression, or clinical deterioration, for up to a
maximum of 24 months. Patients included in the study received monthly medical follow-up.
An MRI scan was performed every two months until a second radiological progression was
noted for all patients. The results from the MRI were evaluated for tumour response and
tumour progression by two independent radiologists. If interpretations varied, the results
were examined by a third independent radiologist.
Adverse events were noted up to two months after treatment discontinuation and the
treatment adherence with Optune was collected electronically every month.
The quality of life was assessed longitudinally every three months using the EORTC QLQ-C30
with a brain cancer module (BN-30) questionnaire, a tool developed by the European Cancer
Research and Treatment Organization for cancer brain tumour and radiotherapy groups.
The primary end point was progression-free survival (PFS) assessed by independent
reviewers. Secondary end point was overall survival (OS) and quality of life. All analyses were
carried out on the intent-to-treat population.
A pre-specified interim analysis was conducted after the first 315 patients (210 patients with
Optune and Temozolomide and 105 with Temozolomide alone) had undergone a follow-up at
least 18 months after initiation of treatment. A final analysis was conducted when all 695
patients had been monitored for at least 18 months.
The interim analyses fulfilled the necessary requirements for PFS and OS and a decision was
taken not to include more patients in the study (695 of the initially 700 planned patients
were included in the study). Patients treated with Temozolomide alone were offered
treatment with Optune. At the time of the publication of the clinical study, 35 patients treated
with Temozolomide alone had crossed over to the Optune and Temozolomide group.
Patient characteristics were well balanced between the two treatment groups (Table 1).
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Table 1. Summary of patient characteristics from the study (n=695)

The mean duration of treatment with Temozolomide was the same for both groups, 7.2
months. The treatment duration with Optune was an average of 8.2 months. Median medical
follow-up time was 40 months.
Three quarters of the patients treated with Optune used the equipment for 18 hours or more
per day on average.
Results
Interim data were published in a scientific journal [29]. The results described in this
document are derived from recently-published abstracts and conference presentations, and
information from the company. These updated data for all 695 patients are presented for
PFS, OS and quality of life.
Reg. No. 988/2017
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The median PFS from randomization was 6.7 months (95% CI, 6.1-8.1) for the Optune and
Temozolomide group versus 4.0 months (95% CI, 3.8-4.4) for the Temozolomide alone group
(HR 0.63, p = 0.00005; Figure 2) [30].
Figure 2. Progression free survival

Median OS from randomization was 20.9 months for the Optune and Temozolomide group
compared with 16 months for the Temozolomide alone group (HR 0.63 (CI 0.53-0.76; p =
0.00006; Figure 3) [30].
Figure 3. Overall survival
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The two-year survival rate was 43 per cent (CI 39-48%) compared to 31 per cent (CI 25-38%)
for the Optune and Temozolomide group and Temozolomide alone group, respectively (p =
0.0008). The five-year survival rate was 13 per cent (CI 9-18%) compared to 5 per cent (CI
2-11 %) for the Optune and Temozolomide group and Temozolomide alone group,
respectively (p = 0.0037; [30]). Optune exerted an effect on all subgroups treated, including
those with the poorest prognoses. Patients who used Optune for 18 hours per day or more
survived significantly longer than those who used it for a shorter time period [30, 31].
Overall survival was better in all patients treated with Optune and Temozolomide regardless
of age. The median survival rate in patients under the age of 65 was 21.6 months in the
Optune and Temozolomide group versus 17.1 months in the Temozolomide alone group.
Among patients over 65 years of age the median OS was 16.0 months for the Optune and
Temozolomide group versus 10.9 months for the Temozolomide alone group (Figure 4) [31].
MGMT (O6-methylguanine DNA methyltransferase) is a clinically significant molecular
marker. Patients whose tumours have methylated promoters for the MGMT gene generally
have a better prognosis and respond better to alkylating cytostatics (e.g. Temozolomide) as
compared to tumours with non-methylated promoters [32]. In the clinical trial, 41 per cent of
patients had methylated MGMT promoters. Among the patients with a methylated MGMT
promoter, the median overall survival was 31.6 months in the Optune and Temozolomide
group as compared to 21.2 months in the Temozolomide alone group. For patients with
unmethylated MGMT promoter, the median overall survival was 16.9 months in the Optune
and Temozolomide group as compared to 14.7 months in the Temozolomide alone group
(Figure 4) [31].
Figure 4. Hazard ratios for the various sub-groups

More patients with Optune and Temozolomide reported stable or improved scores on global
health status, pain, physical functioning and leg weakness (all p≤0.01), while the area under
the curve for improvement or stability over time was not significantly different between the
groups. Deterioration-free survival was significantly longer with Optune and Temozolomide
for global health, physical and emotional functioning, pain and leg weakness (all p≤0.01).
Time to deterioration was shorter for itchy skin and longer for pain (both p≤0.001) in the
Optune and Temozolomide group [33].
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Adverse events in the clinical study
The adverse events reported in the interim analysis were similar in the two treatment groups.
Treatment with Optune as a supplement to Temozolomide therapy did not result in
significant increase of adverse events for patients. The overall incidence and severity of
adverse events were similar in the two groups, except for that more skin reactions were seen
beneath the transducer arrays in patients treated with Optune and Temozolomide. Mild to
moderate (grade 1-2) skin irritation was observed in 43 per cent of patients and severe (grade
3-4) skin reactions in 2 per cent of patients. Mild anxiety, confusion, insomnia and headaches
were reported more frequently during the first three months of treatment by patients treated
with Optune and Temozolomide as compared to those treated with Temozolomide alone. The
incidence of seizures was almost identical in the two groups [29].
Summary
In summary, the final results of the clinical trial showed statistically significantly increased
median PFS by 2.7 months in patients treated with Optune and Temozolomide as compared
to patients treated with Temozolomide alone and a statistically significantly longer median
OS by 4.9 months in patients treated with Optune in combination with Temozolomide as
compared to Temozolomide alone. Patients treated with Optune and Temozolomide
experienced a statistically significantly prolonged time to deterioration of quality of life
parameters such as pain and leg weakness as compared to patients with Temozolomide
alone.
TLV’s assessment: Patient characteristics were well balanced between the two treatment
groups. The median age of the patients included in the study was 56 (range 19-83). According
to the TLV’s experts, the median age for the diagnosis of glioblastoma is usually around 6064 years of age. As some of the oldest patients could not be provided with active standard
therapy and those offered standard therapy (corresponding to the Temozolomide group in
the study) today are generally younger than the median age of glioblastoma diagnosis and are
in good general health, 56 years of age is a reasonable assumption for mean age in clinical
practice for treatment with Optune.
The study is an open-label study. This brings some uncertainty in the assessment of
improved quality of life in patients treated with Optune and Temozolomide. Most likely,
however, it has not affected the proven survival gain as this has been evaluated by
independent reviewers without knowledge of patient treatment. It is a weakness in the study
that no utility values have been reported.
TLV considers, as do TLV’s clinical experts, that the evidence from the clinical study appears
convincing and that the survival benefit reported in the study is clinically relevant. However,
the assessment in the material is based on one individual clinical study and on abstracts.
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2 Cost-effectiveness analysis
The company has performed a cost-effectiveness analysis in which the Optune and
Temozolomide treatment is compared with Temozolomide alone in patients with newlydiagnosed glioblastoma in terms of cost and health effects.
The three conditions in the model are stable condition, progression and death. Patients are
assumed to be 56 years old and to be in stable condition. The model has a lifelong time
horizon or at most 40 years.
TLV’s assessment: TLV has no objections to the structure of the model.
According to TLV’s clinical experts, the age of patients in the clinical study is representative
of the patients who may be offered Optune in Sweden.
TLV has identified one company-independent, published, cost-effectiveness analysis of
Optune and Temozolomide versus Temozolomide alone [34]. TLV finds that the company's
analysis is more relevant primarily because the independent analysis has no access to patient
data. This article is based on median survival and assumes constant risk while the company's
analysis uses all the data in the survival curves as well as external data.

2.1 Outcomes
Clinical outcome
Due to the long follow-up period in the clinical study (five years) and the severity of the
condition, almost all patients have progressed and died during the follow-up period. The
company has chosen to use the Kaplan-Meier Model only within the follow-up frame.
Extrapolation of the PFS is based on a Weibull function that uses data from year 2 onwards to
predict the future course of events.
Figure 5. PFS in accordance with Kaplan-Meier and the company’s extrapolation
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For the extrapolation of the OS for the period 5-15 years, the company uses a published
external study that examines the likelihood of surviving glioblastoma to 10 years, given
survival to 5 years, and up to 15 years given survival to 10 years. [35]. Of those who survived
five years, 70 per cent lived to 10 years. Of those who lived after ten years, 84 per cent lived to
15 years. The data comes from the US database SEER (Surveillance, Epidemiology, and End
Results). Those still alive after 15 years are expected to have the same mortality rate as the
normal population in the United States.
It is assumed that there is no difference between the treatment groups regarding the
likelihood of dying at a certain time in the extrapolated phase.
As an aid to extrapolation, the company relies on another publication using data from SEER
according to which the ten-year survival rate for glioblastoma after diagnosis was 2.6 per cent
[15]. This result is in line with the company's extrapolation of the monotherapy profile for
Temozolomide. Another publication gives similar results as shown in the company
extrapolation for a nine-year perspective [36].
Figure 6. OS in accordance with Kaplan-Meier and the company extrapolation
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TLV’s assessment: The fact that the data is mature provides strength for the analysis. The
external data provided by the company for extrapolation of survival are relevant.
TLV assesses that the company's assumption that the mortality rate after five years is equally
high regardless of whether patients have been treated with Optune or not is reasonable.
However, there is reason to question the company's assumption that there are more survivors
among those treated with Optune as far ahead in time as assumed in their extrapolation.
TLV's clinical experts believe that the time horizon is too long. TLV therefore estimates that
there is no reason to use a time horizon longer than 20 years in the cost-effectiveness
analysis.

Health-related quality of life
There are two utility values in the model and they are linked to model stages, stable condition
0.85 and progression 0.73. The company states that they are derived from a British cost
benefit analysis of carmustine implants and Temozolomide [37] with standard gamble as a
method in a group of 36 representatives of the British public.
Reg. No. 988/2017
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TLV’s assessment: The three other cost benefit analyses [38-40] with QALY as outcome
measurement carried out in the field of glioblastoma for various pharmaceutical treatments
since 2007 have used the utility values from Garside et al (2007) [37].
These have their shortcomings in the limited number of individuals included in the survey.
However, in the absence of alternative utility values, these are the best available.

2.2 Costs and utilisation of resources
All costs are as stated by the company in USD. Since October 2016, the value of the dollar has
hovered around SEK 9 [41]. TLV has consequently multiplied all amounts in USD by 9.
Costs for pharmaceutical drugs
The assessment is based on the fact that Optune per patient costs SEK 189 000 per month. In
the clinical study, the mean duration of treatment was 8.2 months. Costs do not occur for
longer than the exact usage period.
Temozolomide costs SEK 24 500 per month in the company's analysis with an average
treatment duration of 7.2 months in both treatment groups.
Care costs and utilisation of resources
The costs of other health care interventions in the progression-free or progressive state are
derived from Canadian journal data collected for a cost-effectiveness study on Temozolomide
[42]. Unit costs are from the United States.
Table 1. Costs for care and treatment activities used in the economic model

Progression-free
Doctor’s appointments
MRI
CT Scans
Hospital stay
After progression
Doctor’s appointments
MRI
CT scans
Hospital stay
-palliative care
-intensive care
-other

Number per
3- month period

Unit cost, SEK

1
0,3
0,1
0,2

970
3 420
1 740
940

0,4
0,2
0,1

1 310
3 420
1 740

0,5
0,05
1,1

48 340
2 500/hours
940

Costs for treatment of side-effects of at least grade 3 are included in the model.
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TLV’s assessment: Due to generic competition, the cost of Temozolomide is significantly
lower than that assumed by the company. However, this does not affect the cost-effectiveness
results as Temozolomide is used for the same duration in the two treatment groups.
TLV assesses, following comments from TLV’s clinical experts, that the number of doctor’s
appointments should be adjusted upwards to include one visit every two months and that the
number of MRIs should be adjusted upwards to one per three-month period. The cost of
doctor’s appointments should also be adjusted (SEK 2 476) [43]. However, this exerts little
impact on cost per QALY gained.
Costs for educational and technical support concerning the product are not explicitly
included in the economic model. It may therefore be assumed that the company includes
these in the product cost.
Indirect costs
No indirect costs are included in the model.
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3 Cost-effectiveness outcome
TLV assesses that the best estimate of the cost per QALY gained for treatment with Optune
and Temozolomide compared to Temozolomide alone, at current drug prices, is SEK 2 100
000 for the entire patient population.

3.1 Company’s base-case scenario
Cost-effectiveness outcome from company’s base-case scenario
Table 2. Cost-effectiveness outcomes in company’s base-case scenario, annual discount rate 3 per cent

Optune+Temozolomide Temozolomide
Costs Optune and
Temozolomide
Other medical care costs
Costs total

1 750 365

178 974

Increase/
decrease
1 571 031

334 287
2 084 652

205 848
384 822

128 439
1 699 830

Life years
Quality adjusted life
years (QALY)

3,34
2,57

2,09
1,61

1,25
0,95

Costs per life year gained by Optune
Costs per QALY gained by Optune

1 355 742
1 782 288

Company’s sensitivity analyses
The company has undertaken a number of sensitivity analyses. Those that have greatest
impact on costs per QALY are listed in the table below (Table 4).
Table 4. Company’s sensitivity analyses

Sensitivity analyses (assumptions in
company’s base-case scenario)
Treatment period
6,6 months
Optune
9,8 months
(8.2 months)
Utility value
0,59
progression (0.76)
0,88

Cost/QALY

Probability of
surviving to year
10, given survival to
year 5 (70.4%)
Probability of
surviving to year
15, given survival to
year 10 (84%)
Utility value PFS

56 %

1 967 040

84 %

1 633 959

67 %

1 899 801

100 %

1 685 601

0,68

1 888 479

1

1 696 401
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2 140 596
2 081 556
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3.2 TLV’s base-case scenario
In essence, TLV shares the company's assessment of the assumptions that should be made in
the base-case scenario. However, in the following points, TLV makes a different assessment.
•

Time horizon 20 years

•

Higher medical expenses and more frequent medical visits and MRI scans

•

Lower Temozolomide costs

Compared with the company's base-case scenario, this means that the estimated health gain
from Optune decreases slightly while costs increase marginally. In total, this results in an
increase to SEK 2 100 000 of QALY costs in the company's economic model as compared to
the company's base-case scenario.
TLV’s sensitivity analyses
Using its sensitivity analyses, TLV wishes to explain how the cost per QALY changes if the
survival curves (OS) for both treatment options coincide after ten years by cutting down the
time horizon. The sensitivity analyses also highlight the extent to which the cost-effectiveness
outcomes change with lower utility values (Table 5).
Table 5. TLV’s sensitivity analyses

Sensitivity analyses
Shorter time
horizon
Utility values -10 %

SEK
cost/QALY
2 910 000

10 years
stable condition 0.765
progression 0.66

2 330 000

Costs per QALY gained at different price levels
See Figure 7.
Figure 7. Costs per QALY gained at different price levels
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Uncertainty of results
TLV assesses the uncertainty level of the model as medium.
The follow-up time in the clinical study is long, but there is still a period of data
extrapolation.
Furthermore, the study is an open-label study. This implies a certain degree of uncertainty
about the clinical effect, however TLV considers this to be manageable as the uncertainty
relates mainly to quality of life and has not reasonably affected the proven survival gain.

3.3 Budget effects
The company estimates that, in the case of full-scale sales, 74 new patients per year can
receive treatment with Optune. At the price of SEK 189 000 per month, this means a total
annual cost for Optune of SEK 114 million for 8.2 months of use.
One of TLV’s clinical experts believes that the patient group who can be offered treatment
with Optune is significantly smaller than the company estimates, as older and more fragile
patients are offered other treatments. The other clinical expert believes that the number of
patients who may be offered Optune may be more than the company estimates unless the use
of Optune is strictly regulated in treatment guidelines, as there may be a desire to use Optune
even for tumour progression/recurrence.

4 Assessments by authorities in other countries
TLV has not been able to identify any assessments made by foreign health authorities
covering both costs and effects.
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