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1.0 SUMMARY

1.1 Disease Background

Glioblastoma multiforme (GBM) is the most common and devastating primary brain tumor. The
disease affects more than 10,000 people annually in the US. GBM is still universally fatal despite
ongoing research and the introduction of new therapies in neuro-oncology. The disease is classified
as “recurrent GBM” when the tumor recurs or progresses after standard treatment. Patients with
recurrent GBM have a dismal one-year survival rate of about 10% and a median overall survival time
of only 3.5 months when not treated with an effective therapy. Patients who suffer from recurrent
GBM experience debilitating neurological symptoms from their underlying disease while their quality
of life is devastated by the side effects of the therapies used to keep them alive, none of which is
curative.

1.2 Current Standard of Care

When GBM is first diagnosed, patients undergo debulking surgery, if possible, followed by
concomitant radiotherapy and chemotherapy using temozolomide. Some patients have carmustine
wafers (Gliadel Wafers) implanted in the resection cavity at the time of surgery. This initial treatment
is then followed by monthly courses of temozolomide which are repeated for six months or until
disease progression. Treatment options are limited when the disease recurs. Only 20% of GBM
patients are candidates for additional debulking surgery, with or without Gliadel Wafer placement, at
the time of recurrence. A small number of patients can receive an ionizing radiation boost to the
area of recurrence. Most patients are treated with bevacizumab (Avastin), salvage chemotherapy or
experimental treatments. These treatments are effective in extending survival by several months
compared to ineffective chemotherapies (from a median of 3-4 months to a median of 6-7 months)
and double the one year survival rate (from 10 to 20%). However, patients receiving
chemotherapies suffer from wound healing complications, infections, diarrhea, constipation, nausea,
vomiting, pain, decreased blood cell counts (and their complications), bleeding disorders and
thromboembolic events (e.g., stroke). Thus, the quality of life of recurrent GBM patients is very poor
due to their underlying disease symptoms together with the toxic effects of chemotherapy.

1.3 Scientific Basis of TTField Therapy

TTFields (tumor treating fields) are an electric field based loco-regional, antimitotic treatment
modality, which has been shown to inhibit the growth of cancerous tumors in vitro and in vivo. These
fields are intermediate frequency (200 kHz) and low intensity (1 V/cm) alternating electric fields. At
this frequency and intensity, TTFields cannot stimulate nerves or muscles, nor do they lead to
heating of the tumor or surrounding tissues. Since TTFields are applied using electrically insulated
electrodes, there is no direct current flow into the tissue so that electrolysis and tissue damage do
not occur over time. TTFields have been shown to inhibit cancer cell replication by interference with
the proper formation of the mitotic spindle during anaphase and by causing dielectrophoretic
intracellular dislocation of macromolecules and organelles during late telophase. Acting together,
these two processes, which are specific to dividing cells only, lead to apoptosis and can result in
tumor arrest or regression in vivo. Since most normal adult brain cells proliferate very slowly, if at
all, they are hypothesized to be little affected by the TTFields. Testing demonstrates no differences
between treated and control animals in histology of the major internal organs (including the brain),
blood examination, cardiac rhythm, body temperature, or in animal behavior. In addition, the
antimitotic effect of TTFields has been shown to be frequency-specific to the cell type treated.
Specifically, 200 kHz TTFields which inhibit the replication of GBM tumor cells do not affect the
replication of other cell types (e.g., neurons).



1.4 The NovoTTF-100A Device

The NovoTTF-100A is a portable, battery or power supply operated medical device, consisting of an
Electric Field Generator (the device), electrodes and accessories. The device delivers TTFields to
the patient through four electrically-insulated, disposable, surface electrodes placed on the patient’s
shaved scalp. The electrodes can be covered with a hat or a wig for aesthetic reasons and are
replaced once or twice a week in order to maintain optimal contact with the skin. The device is used
continuously until clinical disease progression and is intended to be used for at least four weeks
contiguously. Patients carry the device in a convenient over-the-shoulder carrying case or in a
backpack. The device is fully automated and is easy to use. The patient is only required to turn the
device on, change and recharge the batteries when depleted, and replace their electrodes with the
assistance of a caregiver.

1.5 Pivotal Study Design

The pivotal study was a randomized, open-label, parallel-group controlled trial to evaluate the safety
and efficacy of the NovoTTF-100A device as compared to best standard of care effective
chemotherapies (BSC). Patients were randomized at a 1:1 ratio between treatment groups and
followed until death. Clinical follow-up included monthly visits to the outpatient clinic and an MRI of
the brain every second month, until disease progression. The primary efficacy endpoint was overall
survival. Secondary efficacy endpoints included progression free survival rate at 6 months, one-year
survival rate, radiological response rate, and time to disease progression. The trial also included an
assessment of patient quality of life based on the EORTC QLQ C-30 questionnaire.

1.6 Pivotal Study Results
1.6.1 Baseline Characteristics

Two-hundred-thirty-seven (237) patients (120 NovoTTF-100A; 117 BSC) with recurrent GBM were
enrolled in the study. Baseline characteristics were as follows: mean age 53.6 years; Karnofsky
score 81.6+10.9%; tumor size 16.2+12.4 cm?; progression number 1.4+0.9 (range 1-6); re-operated
26%; male 70%; previous low grade glioma 10%; prior bevacizumab failure 19%. Baseline
characteristics were similar between treatment groups with slightly more men in the NovoTTF-100A
group than in the BSC group (77% vs. 62%), a lower incidence of frontal lobe tumors in the
NovoTTF-100A group than in the BSC group (32% vs. 50%), and a slightly higher mean KPS in the
NovoTTF-100A group than in the BSC group (83% vs. 80%), though the median KPS was 80% in
both groups. Adjusted analyses for all pre-specified or all statistically significant baseline covariates
for overall survival did not change the outcome of the trial. It is important to note that the patients in
this trial appear to have worse prognostic baseline characteristics than in many previous recurrent
GBM trials (e.g., bevacizumab and Gliadel Wafer registration trials). More than half of the patients in
the trial were at their second or subsequent recurrence and baseline tumors were very large
(diameter > 5cm). In addition, patients with prior bevacizumab failure have been shown to have a
poor prognosis for overall survival, which is also seen in the pivotal trial.

1.6.2 Analysis Populations
The efficacy analyses were performed on the following patient populations:

(1) Intent-To-Treat (ITT): all randomized patients regardless of whether or not they received any
treatment;



(2) Modified ITT-1 (mITT1): all NovoTTF-100A patients who received at least one predefined course
of NovoTTF-100A treatment (4 weeks), and all patients randomized to the BSC group regardless of
whether or not they received their chemotherapy on study;

(3) Modified ITT-2 (mITT2): all NovoTTF-100A patients who received at least one predefined course
of NovoTTF-100A treatment (4 weeks), and BSC patients who received at least one dose of
chemotherapy on study regardless of whether or not the chemotherapy was predefined in the
protocol; and

(4) Per Protocol (PP): all NovoTTF-100A patients who received at least one predefined course of
NovoTTF-100A treatment (4 weeks), and BSC patients who received at least one dose of
chemotherapy on study that was predefined in the protocol or bevacizumab.

All safety analyses were performed on a Safety Population, which included all patients in both
treatment groups who received any treatment on study.

1.6.3 Primary Efficacy Endpoint

In the ITT population, the most conservative analysis population used for evaluation of efficacy, the
OS was almost identical in the NovoTTF-100A and BSC groups (median 0S=6.3 vs. 6.4 months;
HR=1.0 (95% CI 0.76-1.32); p=0.98). Among the US sites, the NovoTTF-100A group showed a
more favorable result compared to the BSC group, where the median OS was 6.1 and 5.3 months
for NovoTTF-100A and BSC groups, respectively. Compared to literature controls, these results
demonstrated that NovoTTF-100A treatment is significantly more effective than ineffective
chemotherapies, and is as effective as (“non-inferior’ to) BSC treatment in the ITT population. This
analysis takes into consideration the upper bound of the 95% CI of HR, 1.32, which is considerably
below the estimated HR (1.94) comparing the mortality risk of ineffective chemotherapies to effective
chemotherapies.

To evaluate the true efficacy of the NovoTTF-100A device, NovoTTF-100A patients who did not
receive a predefined treatment course (4 weeks of treatment with NovoTTF-100A) with the device
were excluded from the mITT and PP populations. As shown in the table below, NovoTTF-100A
patients who received a predefined treatment course had a median OS of 7.8 months, compared to
6.5 months, 6.4 months, and 6.8 months in BSC patients in the PP, mITT1, and mITT2 populations,
respectively. In the PP and mITT1 analyses, the increase in OS in NovoTTF-100A patients
compared to BSC patients was both clinically and statistically significant (Wilcoxon p=0.04 and 0.013,
respectively). Among the US sites, the median OS was 7.3 months for the NovoTTF-100A patients
vs. 5.9 months, 5.3 months, and 6.0 months for the BSC patients in the PP, mITT1, and mITT2
populations, respectively. Novocure believes that the mITT1, mITT2 and PP analyses provide a
clinically and scientifically sound approach to analyzing the data because they compare patients who
received similar duration of treatment in both arms of the study.

The ITT, PP and mITT results from the pivotal study data, taken together, establish that NovoTTF-
100A therapy is at least as effective as best standard of care effective chemotherapies in extending
overall survival.



Summary of Overall Survival Results
. HR (95% CI .
f,‘“a'ys"? NovoTTF-100A BSC' Novo(TTF-1ogA Logrank Wilcoxon
opulation P-Value P-Value
vs. BSC
Intent-to-Treat
n/N? 105/120 97/117
Median OS 6.3 6.4 1.0 0.9828 0.7152
(95% CI) (5.6,7.8) (5.2,7.4) (0.76, 1.32)
Per Protocol
n/N 81/93 67/79
Median OS 7.8 6.5 0.84 0.2792 0.0388
(95% CI) (6.7,9.5) (5.3,7.4) (0.60, 1.16)
mITT1
n/N 81/93 97117
Median OS 7.8 6.4 0.81 0.1637 0.0133
(95% CI) (6.7,9.5) (5.2,7.4) (0.60, 1.09)
miTT2
n/N 81/93 79/91
Median OS 7.8 6.8 0.90 0.5267 0.1221
(95% CI) (6.7,9.5) (5.7,8.4) (0.66,1.23)

"BSC: Best standard of care effective chemotherapy.
2 n/N: number of events/number of patients.

1.6.4 Secondary Efficacy Endpoints and Subgroup Analyses

Secondary efficacy endpoint results support the positive findings of overall survival in patients
treated with NovoTTF-100A device. The one-year survival rate is the same in the NovoTTF-100A
and BSC groups in the ITT population (22%) and is higher in the NovoTTF-100A group than in the
BSC group in the PP, mITT1 and mITT2 populations (28%% vs. 22% for all three). Progression
free survival at 6 months (PFS6) is higher in the NovoTTF-100A group than in the BSC group in all
analysis populations and significantly so in the PP (26.2% vs. 12.7%; p=0.018) and mITT1 (26.2% vs.
15.2%; p=0.0357) populations. Radiological response rate is also higher in the NovoTTF-100A
group than in the BSC group in all analysis populations (ITT:14% vs. 9.6%; PP: 15.9% vs. 6.7%;
mITT1: 15.9% vs. 9.6%; mITT2: 15.9% vs. 9.6%).

In addition, post-hoc analyses of OS in specific subgroups of patients of clinical interest (e.g.,
bevacizumab failure prior to trial entry, prior low grade gliomas) showed larger overall survival
benefits for the NovoTTF-100A group compared to the BSC group (2- to 3-fold increase in median
overall survival).

1.6.5 Safety

Almost all of the typical adverse events of chemotherapies are seen in a significantly higher
proportion in BSC patients than in NovoTTF-100A patients: for example, gastrointestinal disorders
(30% vs. 8%; p<0.0001), hematological disorders (19% vs. 4%; p=0.0009), and infections and
infestations (12% vs. 4%; p=0.0376). Skin reaction beneath the device electrodes (“procedural
complication”) was observed in 16% of NovoTTF-100A patients. All of these cases were mild to
moderate in severity, all cases resolved after discontinuing treatment, and all cases were easily
treated with topical steroids and periodic shifting of electrode positions.

There was no statistically significant difference in neurological or psychiatric adverse events
between treatment groups in general, or in any of the specific event terms collected in the study.
Although the rates of convulsions, hemiparesis, mental status change, and headaches appear to be
slightly higher in the NovoTTF-100A group than in the BSC group, the differences were not
statistically significant and none of the events were assessed by the investigators as related to



NovoTTF-100A treatment. Additional analyses of the adverse events data show that none of these
events appeared immediately after starting treatment with the device or reappeared upon re-
challenge with the device. The majority of these events occurred in close temporal proximity to
disease progression in both treatment groups, providing further evidence that they were related to
the underlying disease and not the NovoTTF-100A device.

Adverse Events by Body Systems — Safety Population

NovoTTF-100A BSC P-value
System Organ Class (n=116) (n=91)
Gastrointestinal disorders 9( 7.8%) 27 (29.7%) <.0001
Blood and lymphatic system disorders 5( 4.3%) 17 (18.7%) 0.0009
Infections and infestations 5( 4.3%) 11 (12.1%) 0.0376
Respiratory, thoracic and mediastinal 7 ( 6.0%) 10 (11.0%) 0.1975
disorders
Metabolism and nutrition disorders 9( 7.8%) 12 (13.2%) 0.1992
Ear and labyrinth disorders 1( 0.9%) 3( 3.3%) 0.2066
Eye disorders 3( 2.6%) 5( 5.5%) 0.2813
Musculoskeletal and connective tissue 6 ( 5.2%) 8 ( 8.8%) 0.3034
disorders
Nervous system disorders 50 (43.1%) 33 (36.3%) 0.319
Renal and urinary disorders 7 ( 6.0%) 3( 3.3%) 0.3619
Vascular disorders 5( 4.3%) 6 ( 6.6%) 0.4673
Psychiatric disorders 12 (10.3%) 7(7.7%) 0.5118
Skin and subcutaneous tissue disorders 9( 7.8%) 9( 9.9%) 0.5891
General disorders and administration site 15 (12.9%) 14 (15.4%) 0.6137
conditions
Investigations 8 ( 6.9%) 5( 5.5%) 0.6798
Endocrine disorders 2( 1.7%) 2( 2.2%) 0.8059
Neoplasms benign, malignant and 2( 1.7%) 2( 2.2%) 0.8059
unspecified (including cysts and polyps)
Cardiac disorders 8 ( 6.9%) 6 ( 6.6%) 0.9313
Injury, poisoning and procedural 21 (18.1%) 1( 1.1%) <.0001
complications

1.6.6 Quality of Life

Patients treated with the NovoTTF-100A device reported improved quality of life compared to
patients treated with BSC chemotherapy in five out of the six QLQ C-30 general scales and seven
out of the nine symptom scales. Specifically, quality of life using the device was better than that of
BSC chemotherapy in the following important subscale domains: vomiting, nausea, pain, diarrhea,
constipation, cognitive functioning and emotional functioning, all of which are hallmarks of patient
suffering while receiving chemotherapy.

1.7 Conclusions and Risk-Benefit Analysis

The results of the pivotal trial showed that the treatment effect of NovoTTF-100A on overall survival
is superior to the effective best standard of care chemotherapy available in the US today when
comparing NovoTTF-100A patients who completed at least one treatment course to BSC patients
who received any chemotherapy on or off study (median OS 7.8 vs. 6.4 months; Wilcoxon p=0.013),
or who received only protocol specified chemotherapies (median OS 7.8 vs. 6.5 months; Wilcoxon
p=0.04). In the ITT population, the effect of NovoTTF-100A on overall survival was identical to BSC
chemotherapies (median OS 6.3 vs. 6.4 months; HR=1.0; p=0.98).



Similar results showing comparability of NovoTTF-100A to BSC chemotherapy in the ITT population
were seen in all secondary efficacy endpoints. Notably, both PFS6 and radiological response rate
(RR) are higher in the NovoTTF-100A than the BSC group in all analysis populations. The
NovoTTF-100A patients experienced fewer adverse events in general, significantly fewer treatment
related adverse events and significantly lower gastrointestinal, hematological and infectious adverse
event rates compared to BSC controls. The only clearly device-related adverse event seen was a
mild to moderate skin irritation beneath the device electrodes which was easily treated with topical
ointments. Finally, quality of life was superior in NovoTTF-100A patients when compared to
effective BSC chemotherapy.

Especially given the devastating nature of this disease, the lack of curative therapies, and the
comparable or better efficacy of the NovoTTF-100A device vs. the best standard of care effective
chemotherapies, the company believes that the benefits of the NovoTTF-100A device for the
treatment of patients with recurrent GBM significantly outweigh the risks. This is supported even
further by the device’s excellent safety profile and improved quality of life compared to BSC
chemotherapies.



2.0

LIST OF ABBREVIATIONS AND DEFINITION OF TERMS

1YS — proportion of patients alive at 1 year from randomization
AE — Adverse event

BSC — Best standard of care (effective chemotherapies)

Cl - Confidence interval

CPHM - Cox proportional hazards model

CR - Complete response

CRO - Clinical Research Organization

DVT — Deep vein thrombosis

GBM - Glioblastoma Multiforme (Glioblastoma, Astrocytoma grade IV) the most common
and anaplastic primary brain tumor.

HR - Hazard ratio

ITT — Intent-to-Treat

kHz — kilo hertz; number of cycles per second

mITT — modified Intent-to-Treat

NovoTTF-100A (also called TTField generator or NovoTTF-100A device) — A portable
battery, or power supply, operated device for delivering 200 kHz TTFields to the brain of

patients with recurrent GBM.

NovoTTF-100A Treatment Kit — The TTField generator together with all associated
components (batteries, charger, connection cable, power supply and carrying case)

NovoTTF-100A System — The NovoTTF-100A Treatment Kit together with the INE
electrodes

OS — Overall survival

P2P - Peak-to-peak; a measure of the intensity of a sinusoidal waveform
PD - Progressive disease

PE — Pulmonary embolism

PFS — Progression free survival

PFS6 — Proportion of patients alive and progression free at 6 months from randomization



PP — Per Protocol

PR — Partial response

RMS - Root Mean Square; a measure of the intensity of a sinusoidal waveform

SAE - Serious adverse event. An adverse event of any severity (mild, moderate or severe)
which leads to hospitalization, lengthening of hospitalization, permanent disability, congenital
defect or death.

SD — Stable disease

Std — Standard deviation

TTFields — Tumor Treating Fields: Low intensity (1-3 V/cm), intermediate frequency (100-
300 kHz), alternating electric fields, delivered using insulated electrodes to the region of the
body inflicted with a solid tumor. The fields have been shown in vitro to arrest the replication
of tumor cells by disrupting the proper formation of the microtubule spindle and by
dielectrophoretic disruption of cell integrity during late telophase.

TTP — Time to progression

UADE — Unexpected adverse device event

Vi/em — Volts per centimeter; the unit of intensity measurement of electric fields



3.0 RECURRENT GBM DISEASE BACKGROUND

3.1 Background and Current Therapies

Glioblastoma multiforme (GBM), a malignant form of astrocytoma, is the most common form of
primary brain cancer. The incidence of GBM increases steadily above 45 years of age with a
prevalence of approximately 10,000 cases in the United States. The outcome of patients with this
disease has not improved significantly in the past decade despite the introduction of temozolomide,
bevacizumab and the use of Gliadel Wafers. The 4-year survival of these patients is only 12%, with
a median survival of 14.7 months [1]. Thus, with optimal therapy, overall survival of these patients is
currently less than 15 months from diagnosis and less than 7 months from first recurrence. Patients
with recurrent GBM who have received maximal standard therapy and who have entered clinical
trials for investigational therapies have a median survival of 25 weeks, a median progression free
survival (PFS) of approximately 9 weeks and a progression free survival at 6 months (PFS6) of 15%
[2]. Recurrent GBM is an end-stage condition and it is uniformly fatal with a negligible 5-year
survival. Quality of life of recurrent GBM patients is poor due to the neurological deficits caused by
the tumor itself together with the overwhelming side effects of the various standard chemotherapies
and experimental treatments.

There are currently four principal treatment options for GBM, each with its own drawbacks and major
side effects:

Surgical Resection - Treatment of patients with GBM usually begins with resection (in conjunction
with biopsy or after it). Maximal debulking of the tumor is the main goal because curative resection
is not possible. Surgery is principally a primary therapy; operative intervention for recurrence is
possible only in selected cases. In fact, in a recent review [3] reporting the re-operation rate of
patients with recurrent GBM, in a series of 13 studies carried out between 1995 and 2009, the
average operation rate for recurrent GBM patients was 20.5+12.8 percent (median * standard
deviation). The effect of reoperation on disease progression and survival is controversial [4].

Radiation Therapy - Post-surgical radiation therapy has been shown to improve survival, though
even with maximal treatment, survival is still limited to several months. Notably, the full standard
dose of 60 Gy is typically given after primary diagnosis such that irradiation for recurrence of the
disease is usually not possible. Focal radio-surgery upon recurrence of a small tumor in a single
anatomic location may be possible [3].

Side effects of radiation therapy depend on the type of radiation received, the amount of the surface
of the brain targeted, the site targeted, and the total dose of radiation. In general, there will be hair
loss, skin irritation, possible hearing problems, nausea, vomiting, loss of appetite and neurologic
effects. The most prevalent side effect is fatigue, which may last through treatment and for many
months afterwards. The neurological effects most affecting patients’ quality of life are permanent
memory and speech problems [5].

GLIADEL® Wafer in Combination with Surgical Resection — The Gliadel Wafer delivers carmustine
(BCNU) directly to the site of the recurrent brain tumor (interstitial chemotherapy). The package
insert indicates that for recurrent GBM, Gliadel increased median overall survival from 20 to 28
weeks compared to placebo. Unfortunately, this approach is limited to those selected cases
undergoing surgical resection for recurrent GBM, as discussed above.




Treatment with the GLIADEL® Wafer is associated with the following common side effects: fever
(12%), pain (8%), wound healing abnormalities (14%), nausea and vomiting (8%), seizures (19%),
brain edema (4%) and intracranial infections (4%) [6].

Chemotherapy - Chemotherapy following surgery and radiation therapy has been shown to improve
survival modestly.  Nitrosourea-based combination chemotherapy appears to have a small
advantage over monotherapy. Recently, adjuvant temozolomide treatment has shown modest
improvement in time to disease progression (TTP) (median TTP increased from 5 to 6.9 months)
and overall survival (OS) (median OS increased from 12.1 to 14.6 months) [1]. In the past,
temozolomide was approved for recurrent anaplastic astrocytoma [7], but not for recurrent GBM.
Since temozolomide is approved for GBM at primary diagnosis, it is rarely used for recurrence.

Treatment with chemotherapy commonly (in >30% of patients) causes leucopenia, anemia,
thrombocytopenia, nausea and vomiting, electrolyte disturbances, renal toxicity, pain or burning at
administration site, redness of face, skin flushing (usually associated with rapid infusion rate of
nitrosureas), loss of appetite, headache, fatigue and constipation. Thus, most patients suffer from
combinations of unpleasant and sometimes life threatening side effects of their chemotherapeutic
treatments [8].

More recently, bevacizumab (Avastin) has been approved in the US as monotherapy for patients
with previously treated GBM [9] based on two single arm trials comparing bevacizumab to historical
control data. Benefit was seen in radiological response rates and PFS6 compared to historical
control data (based on the meta-analysis by Wong et al. 1999 [2]). Overall survival was shown to be
between 8 to 9 months [10]; however an overall survival claim is not made in the approved labeling,
noting the comparator arm was not a randomized control group.

In addition to the common side effects listed above, treatment with bevacizumab has other
associated adverse events, including gastrointestinal perforations, surgery and wound healing
complications, hemorrhage (including brain hemorrhage), non-gastrointestinal fistula formation,
arterial thromboembolic events, hypertensive crisis, reversible posterior leukoencephalopathy
syndrome and proteinuria [11-12].

In summary, not all of the treatment options available for newly diagnosed GBM patients are
available for recurrent GBM patients. Furthermore, each presents specific issues in terms of the
efficacy and safety of the treatment, and importantly, the quality of life afforded by the treatment for
this very sick, end-stage patient population. Despite the immense efforts made over the years, the
survival of patients with recurrent GBM is still very poor. No treatment is curative and the quality of
life of these patients is significantly compromised, not only by the disease itself, but also by the side
effects of the current standard treatment modalities. Thus, a new treatment modality is needed that
will provide similar or better overall survival than the standard treatments, while allowing this
population the benefit of reduced treatment toxicity and improved quality of life.

3.2 Effectiveness of Chemotherapies in Recurrent GBM

In order to assess the relative effectiveness of the NovoTTF-100A treatment for recurrent GBM, it is
important to estimate the beneficial effect of standard chemotherapies. However, assessment of this
effect is challenging because there are no placebo-controlled chemotherapy trials in recurrent GBM
patients due to the general consensus that it would be unethical in this end-stage population. The
only placebo-controlled trial in recurrent GBM ever performed was the Gliadel Wafer trial; however,
by necessity of this treatment modality, the Gliadel trial included only surgical candidates, who are
expected to have a better prognosis than patients who are not surgical candidates upon recurrence.
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In this group of re-operated recurrent GBM patients, compared to sham wafers, Gliadel Wafers led
to an 8-week increase in median overall survival from 20 weeks to 28 weeks [6].

In order to estimate the beneficial effect of standard chemotherapies as currently practiced in the
treatment of recurrent GBM patients, which were used in the control group in the pivotal study,
NovoCure performed a literature review. The objective of the review was to estimate the effect of
effective chemotherapies and ineffective chemotherapies on patient outcomes from literature
reports, and then use the ineffective chemotherapies as a type of “placebo control” to estimate the
treatment effect of the effective chemotherapies. Based on this review, the estimated relative risk of
mortality in patients who received “placebo” treatment is almost twice as high compared to patients
treated with effective chemotherapies. The results of the literature review are summarized in the
sections below.

3.2.1 Effective Chemotherapy

The literature review focused on recurrent GBM trials published after 1999, the year when Wong et
al. published the efficacy results of a pooled analysis of 225 recurrent GBM patients from eight
consecutive phase Il chemotherapy trials conducted at The University of Texas M.D. Anderson
Cancer Center from 1986 to 1995 [2]. The results of these studies were pooled with the results from
the Wong et al. 1999 meta-analysis to assess the efficacy of the best available chemotherapies
today in recurrent GBM.

The literature search identified 43 phase lI-1ll therapeutic clinical trials that contained efficacy data
for a homogenous recurrent GBM population, i.e., the reported efficacy data did not include any
grade 1l gliomas patients, who typically have a much better outcome than the GBM patients. The
reported efficacy results, including median overall survival, PFS6, radiological response rates and
one year survival (1YS), of these 43 trials were abstracted and analyzed. The efficacy results
reported in these trials varied widely (see Table 1 below). The median overall survival ranged from
12-57 weeks and PFS6 ranged from 0-50%. Most of this variability appeared to be due to the small
sample sizes and nonrandomized nature of most of these trials.

In order to obtain a more reliable estimate of the efficacy of chemotherapies, the analysis was limited
to 9 trials with more than 50 GBM patients [2, 10, 13-20]. Among the 9 trials, the efficacy data were
very similar despite the variability in the precise patient populations included in each study. The
median OS of recurrent GBM patients in these ftrials is 7.2 months (95% CI 5.1-9.5 months), the
median PFS6 is 18% (95% CI 7.7%—-32.2%) and the median radiological response rate is 5.5%
(95% CI 0.7%—27.2%). It should be noted that for the calculation of median PFS6 and radiological
response rate, one trial [10] was excluded due to the confounding effect of anti-angiogenic agents
(e.g., bevacizumab in this case) on MRI interpretation [21]. The remaining variability seen in these
trials is most likely due to patient selection because of the nonrandomized nature of most of the
studies. The randomized trials published by Yung et al. 2000 [13] and Wick et al. 2010 [20] both
showed very similar results (median OS = 7.1 and 7.2 months for lomustine and temozolomide,
respectively, versus 6.6 months and 5.8 months for enzastaurin and procarbazine, respectively.
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Table 1

Summary of Historical Data on Effective Chemotherapies

Median Number Median 1-year Median time | Progression- | Response
Author Year Treatment Median KPS Progression of GBM Over_'all survival to dlsea§e free survival rate
group Age (Range) # Patients Survival (%) progression | at 6 months (PR+CR)
9 (months) ° (weeks) (%; PFS6) %
Meta-analysis
Wonget | 1999 |  of 8 prior 45 | 80(60- 225 5.83 21 9 15 6
al. . 100)
chemo trials
Yung etal. | 2000 | Temozolomide 52 %%_) 1 112 7.23 124 19 54
Procarbazine 51 %%') 1 113 5.83 8.32 9 53
B’a:f et | 2001 | Temozolomide | 54 %%‘) 1 126 5.48 91 18 8
Changet | 2003 | Temozolomide | 53 | 80 270) 142 7.47 10 18 16
Rich etal. | 2004 Gefitinib 54 (60- 1 57 9.19 35.6 8.1 13 0
(Iresa) 100)
Balmaceda Twice daily
ot al 2008 | o0 53 80 71% 1st 68 9.01 35 17 35 31
Ne‘;’;s et | 2000 | cetuximab 53 7%8?‘ 40% 1st 55 4.99 8.1 73 55
Friedman | 2009 Avastin 54 80 81% st 85 9.19 18 426 28.2
Avastin +
Finotecan 57 80 80.5% 1st 82 8.70 24 50.3 37.8
Dose intense
Perry etal. | 2010 | temozolomide 52 ECOG 1 88 9.57 21.4 11.75 23.9 7.7
(Rescue 0-1
Study)
Wick etal. | 2010 | Enzastaurin 50 80 74% 1st 174 6.60 6.4 15 2.9
Lomustine 50 80 77% 1st 92 7.09 6.9 20 4.3
. 92 (55-
Median 1999-2010 53 80 1 225) 7.23 28.2 9.1 16.5 5.75
3.2.2 Ineffective Chemotherapy

Among the 43 ftrials identified from the literature that reported efficacy data for a homogenous
recurrent GBM population, 7 trials reported that the drug tested was not active in recurrent GBM
(see Table 2 below) [22-28].

As can be expected, these were small trials that included fewer than 50 patients. The baseline
characteristics in these trials were not fully reported. The only consistent prognostic factor reported
was Karnofsky Performance status, which ranged from 60 to 100 in two trials, 70 to 100 in two trials
and 60 to 80 in one trial. The ranges of KPS values in these trials are similar to those of effective
chemotherapy trials (60—100).

The range of median OS in these trials was 2.8 to 4.9 months. The median OS observed in these
trials most likely represents the upper limit of the natural history of this disease, since limited efficacy
may still be present for some of the tested agents, in addition to the possibility of a placebo effect.
Thus, NovoCure believes that the median OS of these studies, 3.73 months (95% Cl 2.4-4.8
months), represents a conservative (high) estimate of the median OS that could be expected in
placebo-treated recurrent GBM patients. The median PFS6 reported in these trials is 9% (95% CI
0.9%—-18.6%) and the one year survival 10%.

-12-



Table 2 Summary of Historical Literature on Inactive Chemotherapies

Author Year Agent n KPS PFS(w) PFS6(%) 0S (m) 1YS (%)
Rosenthal et al. 2000 Taxol and estramustine 20 6.0 2.80
Oudard et al. 2003 Lonidamine 16 60-80 8.0 7.00% 3.50
Chamberlain 2004 Cyclophosphamide 40 60-100 8.6 20.00% 4.00 10%
Kesari et al. 2008 Metronomic chemo X 4 28 60-100 11.0 9.00% 4.90
Puduvalli et al. 2009 Fenretidine 23 70-100 6.0 9.00% 3.73
Robe et al. 2009 Sulfasalazine 10 4.5 0.00% 2.35 0%
Quinn et al. 2009 06-BG & TMZ 34 70-100 7.5 9.00% 4.53 12%
Total 171 Median= 7.5 9.00% 3.73 10.0%

In summary, comparison of the effective chemotherapies to ineffective chemotherapies used over
the past decade showed that active chemotherapy has a significant positive effect on the survival of
recurrent GBM patients. On average, the median OS is 3.5 months longer in patients treated with
effective chemotherapies than patients treated with ineffective chemotherapies (median OS 7.23 and
3.72 months, respectively). The estimated relative risk of mortality (based on the median OS) in
patients treated with ineffective chemotherapies is almost twice as high compared to patients treated
with effective chemotherapies (7.23/3.73=1.94).
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4.0 DEVICE DESCRIPTION
41 Overview

The NovoTTF-100A System for the treatment of recurrent GBM is a portable battery or power supply
operated device which produces alternating electrical fields, TTFields, within the brain by means of
surface electrodes. The surface electrodes are electrically insulated, such that resistively coupled
(direct) electric currents are not delivered to the patient. The electrodes, which incorporate a layer of
adhesive hydrogel and a layer of hypoallergenic medical tape, are placed on the patient’'s shaved
head. The TTFields disrupt the rapid cell division exhibited by cancer cells [29].

4.2 Indications for Use

The NovoTTF-100A System is intended as a treatment for adult patients (greater than 21 years of
age) with histologically- or radiologically-confirmed glioblastoma multiforme, following recurrence in
the supra-tentorial region of the brain. The device is intended to be used as a monotherapy, after
surgical and radiation options have been exhausted, in place of standard medical therapy for GBM.

4.3 NovoTTF-100A System Components

As described in more detail below, and shown in Figure 1, the NovoTTF-100A System is comprised
of two main components: (1) an Electric Field Generator (the device); and (2) INE Insulated
Electrodes. In addition, the following components are also included in the NovoTTF-100A System:
power supply, portable battery, battery rack, battery charger, connection cable and carrying case.

4.3.1 NovoTTF-100A Device (or “Electric Field Generator”)

The Electric Field Generator delivers TTFields per the output parameters set forth in Table 3 below.
The device is connected to two pairs of insulated electrode sets, which are operated sequentially.

Table 3 NovoTTF-100A Treatment Parameters
Device Specification NovoTTF-100A
Output Frequency 200kHz
Output Current 2000 mA P2P (707 mA RMS)
Treatment Field Intensity (in the center | 0.7 V/icm RMS
of the brain)
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Figure 1 Components of the NovoTTF-100A System

Plug-In Power Supply
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6 Portable battery ¥ Connection cable & box

4.3.2 INE Electrodes

Two sets of INE Insulated Electrodes are connected to the Electric Field Generator. Each set
includes a pair of arrays, with 9 serially interconnected single electrodes in each array. Each
electrode array includes 8 thermistors. The electrodes deliver a maximal current of 50mA RMS/cm?
of electrode surface area. The electrode surface area is 28.3 cm? per electrode array. Operating
under such conditions ensures there is no significant heating due to the dielectric losses of the
insulation or the induced fields in the skin/tissue. As an additional safety feature, the temperature of
the electrodes is monitored by a temperature sensor. If temperature rises beyond 41°C, the device
is automatically shut off.

A layer of conductive gel ensures electric contact between the electrode and the skin. The
electrodes are taped on the patient’s skin with an adhesive patch. A holder made of biocompatible
adhesive foam mechanically supports the electrode array. The electrodes are supplied sterile and
designed for single use (up to one week).

4.3.3 Additional Components

The NovoTTF-100A device can be powered by a mains-connected power supply of 24Vt 2V. The
power supply connects to the power connector on the front panel of the device. Alternatively, the
device can also be powered by battery using a portable, external 33V + 2V (when fully charged)
rechargeable battery. Several batteries placed in a battery rack can be recharged at the same time
using a dedicated battery charger, when not connected to the device. The connection between the
battery and the device is through a dedicated connector on the device's front panel.
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The electrodes are connected to the voltage output of the device by a spiral extension cable.
Patients carry the device and the battery in a specialized over-the-shoulder bag, which allows them
to receive continuous treatment without changing their daily routine.

4.4 Use of the Device

The NovoTTF-100A is intended as a physician-prescribed, home-use device. All of the treatment
parameters are preset by NovoCure such that there are no electrical output adjustments available to
the patient. The patient only needs to connect the device to an appropriate power supply (i.e., a
charged battery or connection to electrical outlet) and to turn it on and off. The patient is expected to
use the NovoTTF-100A for at least 18 hours per day, with short breaks for personal needs. The
minimal recommended treatment duration is four weeks contiguously.

When starting treatment at the doctor’s clinic, the patient will be instructed in how to use the system
(turn on and off, etc.), replace electrodes with the assistance of a caregiver, recharge and replace
portable batteries, and connect to the power supply. The patient will also be taught what to do in the
case of system alarms and will be provided with a telephone number to call for technical support.
After this initial training period at the physician’s office, the patient will be able to properly operate the
NovoTTF-100A, replace rechargeable batteries, charge the rechargeable batteries and replace
electrodes as needed, with the assistance of a family member or care provider.

The NovoTTF-100A is intended to be portable when operated from a battery, which allows the
patient to continue normal daily activities while carrying the generator and battery in a shoulder bag
or backpack. Each of the 4 rechargeable batteries will operate the system for approximately two to
three hours. For sleeping or other times when the patient plans to stay in the same place for a
period of time, the device can be operated on a power supply plugged into a standard wall outlet
without the need to change batteries.

The disposable, insulated electrode arrays (INE electrodes) are to be replaced every 4—7 days (once
or twice per week; up to 6 times per month), in order to re-shave the scalp to provide good contact
between the electrode array and the scalp.

Treatment may be interrupted for personal needs such as bathing, exercise, or any situation where
the device may be a distraction. For example, in order to take a shower, the patient must disconnect
from the device (leaving the electrodes on the head), put on a shower cap and be cautious not to get
his/her head wet. Treatment must also be stopped to replace the electrodes. When leaving the
house, patients can put a wig or hat over the electrodes, if desired.

The NovoTTF-100A does not require any periodic maintenance. If the device is not operating
properly, either due to a problem with the setup or an internal error, an alarm will sound to notify the
patient. A simple troubleshooting guide is provided in the patient manual. In addition, around-the-
clock technical support is available through NovoCure.

The following figure (Figure 2) shows the basic steps of setting up the device for use.
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Figure 2 Treatment Setup Overview

oA

1. Prepare Scalp 2. Remove 4 Electrodes From Package
Shave and clean

4. Connect Electrodes to
Connection Cable & Box

3. Place Electrodes on Scalp Match colored rings to color coded
Add color coded rings to indicate sockets

position; Apply based on electrode

position diagram from physician

5. Place Device and Battery in Bag
(if applicable) and Connect Battery or
Power Supply

6. Connect Connection Cable to Device
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7. Start Treatment
Turn on power switch and push TTFields button

8. Place Bag Over Shoulder and Clip
If applicable

"y

9. Replace Electrodes as Needed

10. Recharge Batteries When Not in Use
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5.0 MECHANISM OF ACTION AND PRECLINICAL DATA

5.1 Introduction

Electric fields are presently used in medicine in two different modes: (1) steady or low frequency
electric fields (<1 kHz); and (2) high frequency alternating fields (>10 MHz). Steady or low frequency
electric fields generate action potentials in excitable cells. These fields are used therapeutically in
bone and soft tissue repair, pain control (TENS), and stimulation (neurologic or cardiac). In contrast,
very high frequency alternating fields generate heat in the tissues by dielectric losses. Applications
in therapeutic use include ablation, diathermy and hyperthermia.

Unlike the above two modes currently used in medicine, the NovoTTF-100A uses intermediate
frequency (hundereds of kHz), low intensity (single volts per cm), alternating electric fields, termed
Tumor Treating Fields (“TTFields”). TTFields are delivered non-invasively to solid tumors through
electrically insulated surface electrodes using the NovoTTF-100A, a portable, battery operated
medical device. The intermediate frequency electric fields generated by the NovoTTF-100A alternate
too fast to cause nerve-muscle stimulation and involve only minute and local dielectric losses
(heating). It has been shown that when properly tuned, TTFields stunt the growth of tumor cells in
vitro and in vivo [30, 31]. This inhibitory effect has been demonstrated in all proliferating cell types
tested, whereas, non-proliferating cells and tissues were unaffected. Because most normal adult
brain cells proliferate very slowly, if at all, they are hypothesized to be affected little by the TTFields.
Testing demonstrates no differences between treated and control animals in histology of the major
internal organs (including the brain), blood examination, cardiac rhythm, body temperature, or in
animal behavior.

As discussed in detail below, the inhibitory effect of TTFields on rapidly dividing cells was shown to
be specific to two stages in mitosis: (1) spindle formation during anaphase; and (2) cytokinesis
during telophase. An animation explaining the proposed mechanism of action of TTFields is shown
in Tab XI, Appendix A. Interestingly, different cell types show specific frequency dependences of
TTField inhibition. This dependence is inversely related to cell size, with smaller cells being inhibited
by higher frequencies [29]. In addition, it has been shown that the damage caused by TTFields to
replicating cells is dependent on the orientation of the cell division process in relation to the TTField
vectors. This fact alone indicates that the effect of the TTFields is non-thermal.

5.2 Low Toxicity of TTFields

TTFields have very low toxicity. The reasons for the extremely low toxicity of TTField treatment can
be explained in light of the known passive electric properties of normal tissues within the body and
the effects of electric fields applied via insulated electrodes, as detailed in the testing described
below.

Two types of toxicities may be expected in an electric field based treatment modality: (1) acute
toxicity - interference with the normal function of excitable tissues within the body; and (2) chronic
toxicity - damage to the replication of rapidly dividing normal cells within the body. With regard to the
former, it might be expected that the fields could interfere with the normal function of excitable
tissues within the body causing, in extreme cases, cardiac arrhythmias or even seizures. However,
as demonstrated in the in vivo testing described below, this is not a concern with TTFields due to the
frequency and intensity of the TTFields. Specifically, the frequency of TTFields for the treatment of
GBM is 200 kHz and their intensity is about 1 V/cm within the brain. At this frequency, neural
stimulation does not occur due to the parallel resistor-capacitor nature of the plasma membrane with
an electric time constant greater than 1ms [32-37]. It is well established in the literature that as
stimulation pulse duration decreases (equivalent to an increase in frequency), the intensity needed
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to cause supra-threshold membrane depolarization increases. In fact, at frequencies above 10 to 20
kHz it is essentially impossible to stimulate neurons [38-40]. Thus, the frequency range used by
TTFields cannot scientifically lead to abnormal neuronal activity. In fact, other medical devices
intended to stimulate neurons (e.g., deep brain stimulation, transcranial direct current stimulators,
transcranial magnetic stimulators) all operate at a frequency range beneath 20 kHz and are most
effective at frequencies beneath 1 kHz (i.e., pulse width greater than 1ms). In addition, at the
frequency and intensities used, there is no heating of the brain due to the electric fields. A minor
increase in skin temperature can occur beneath the electrodes; however, the NovoTTF-100A device
measures the skin temperature beneath the electrodes and is designed to maintain this temperature
beneath 41°C. Thus, as expected, in both acute and chronic application of TTFields to healthy
animals, no evidence of abnormal cardiac rhythms or pathologic neurological activity is seen.

Second, the anti-mitotic effect of TTFields might be expected to damage the replication of rapidly
dividing normal cells within the body (e.g., bone marrow, small intestine mucosa. Notably, as
demonstrated in the in vivo testing described below, no treatment related toxicities were found in any
of the animal safety trials performed by NovoCure, even when field intensities 3-fold higher than the
effective anti-tumoral dose were used. Specifically, there was no histopathologic damage to the
intestinal mucosa or the bone marrow in any of the animals, nor was a decrease in blood cell counts
seen. The lack of damage to intestinal mucosa in TTField-treated animals is likely a reflection of the
fact that the small intestine mucosal cells have a slower replication cycle than neoplastic cells and
that the intestine itself most likely changes its orientation in relation to the applied field quite often,
lowering the efficacy of TTField mediated mitotic disruption. Bone marrow, on the other hand, is
naturally protected from TTFields by the high electric resistance of both bone and bone marrow
compared to most other tissues in the body. To test the later assumption, the TTField intensity
within the bone marrow of a long bone was modeled using the finite element mesh (FEM) method. It
was found that the intensity of TTFields was 100-fold lower within the bone marrow compared to the
surrounding tissues (including within solid tumors). Thus, hematopoietic cell replication should not
be affected even when TTField intensities 10-fold higher than necessary to inhibit tumor growth are
applied.

53 Anti-Mitotic Mechanism of Action of TTFields

As originally presented by Dbaly and Gutin at the Congress of Neurological Surgeons in 2005,
TTFields are an anti-mitotic therapy which has been shown to disrupt mitotic spindle microtubule
assembly and to lead to dielectrophoretic dislocation of intracellular macromolecules and organelles
during cytokinesis [29, 31, 41]. These processes lead to physical disruption of the cell membrane
and to programmed cell death (apoptosis). The effect of TTFields depends on the geometrical shape
of dividing cells, which make them susceptible to the effects of the alternating electric TTFields. In
contrast, the TTFields have no effect on cells that are not undergoing division. Because most
normal adult brain cells proliferate very slowly, if at all, they are hypothesized to be affected little by
the TTFields. NovoCure has condicted testing that demonstrates no differences between treated
and control animals in histology of the major internal organs (including the brain), blood examination,
cardiac rhythm, body temperature, or in animal behavior.

The attached animation explains the basic science of alternating electric fields and the mechanisms
of the antimitotic effect of TTFields (Tab Xl, Appendix A). As described in detail in a study
published in Cancer Research in 2004 [29], TTFields act at two stages of mitosis. First, during the
formation of the microtubule spindle, tubulin dimers are known to polymerize into a spindle structure
responsible for chromosome separation into the two daughter cells. Since tubulin is a highly
electrically polar molecule, it aligns in the direction of an externally applied electric field, such as
TTFields. The alignment in a specific field direction does not allow the tubulin dimers to orient in the
correct direction for proper spindle formation, and tilts the balance of the tubulin polymerization-
depolymerization process in the direction of depolymerization. Secondly, during late telophase,
when the cell begins to cleave into two daughter cells, the morphology of the cell (see Figure 3
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below — figure 1 in PNAS 2007 [42]) is such that the lines of force of the applied electric fields
converge through the neck between the two interconnected daughter cells.

Figure 3 Electric Field Distribution and Dielectrophoretic Forces with a Dividing Cell
During Cytokinesis

Unidirectional Net Force
Acting on Dipole
During All Cycle Phases

Unidirectional Net Force
Acting on Charge
During All Cycle Phases

Field of Alternating Direction

This converging electric field exerts intracellular dielectrophoretic forces in the pN range on charged
and polar macromolecules (such as microtubules and chromosomes) pushing them to the bridge
between the two daughter cells. This movement occurs within several minutes from the beginning of
cytokinesis and leads to a physical disruption of the cell membrane at the cleavage plane (see figure
3 in Cancer Research 2004 [29], reproduced below as Figure 4).
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Both these processes have been shown in vitro to lead to arrest of cell division, aberrant spindle
formation, improper chromosome separation and finally apoptosis [29]. The video in Tab XIl,
Appendix B shows in vitro evidence of abnormal spindle formation and chromosomal separation
using green fluorescent protein (GFP)-labeled microtubules followed within dividing cells using time
lapse fluorescent microphotography. In addition, the video shows annexin binding and membrane
blebbing in cells treated with TTFields. Both effects are classic direct evidence of apoptosis. Figure
5 below shows an example fluorescent microphotography image of Annexin and Propidium lodide
(PI) staining of cervical cancer cells (HelLa) treated with TTFields. The staining indicates an
apoptotic process is ongoing in the treated cells.
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Figure 5 Annexin (red) and PI (blue) Staining of TTFields Treated HeLa Cells

Finally, as shown in a study published in PNAS in 2007 [42], the distribution of TTField intensity
within the brain has been shown through finite element mesh modeling and direct measurements, in
both the human brain and in large animals, to be highly homogenous. This homogeneity of TTField
intensity results in a whole brain treatment, which has the potential to affect both cancer cells within
the main tumor bulk and invasive cancer cells which have spread to other brain regions [31, 42].

5.4 In Vitro Studies Assessing the Inhibitory Effect, Optimal Frequency and
Treatment Duration of TTFields

TTFields have been shown in vitro to effectively inhibit cancer cell replication during mitosis without
any systemic side effects. This effect has been shown to be mediated by apoptosis (see video in
Tab Xl, Appendix B) and is evident in all cancer cell lines tested. Specifically, TTFields inhibit the
replication of glioblastoma cell lines from human (U-87, U-118) and rat tumors (F-98, C-6), as well as
malignant melanoma (B16F 1), lung cancer (H1299), breast cancer (MDA-231), prostate (PC-3) and
other tumor cell types (Patricia, HT-29, RG-2, VX-2).

NovoCure performed in vitro studies to assess the relationship between dose and frequency
response using four of the most common types of cancer. malignant melanoma, Glioblastoma,
breast carcinoma and non-small cell lung carcinoma [29, 31, 41]. This testing demonstrated that the
optimal frequency of the fields is 200 kHz for rat glioblastoma (F-98) and human glioma (U-87) and
that effective inhibition of mitosis is achieved at field intensities above 0.7 V/cm [29, 31, 41, 42].
Frequency response and intensity response curves are shown in Figure 6 below (excerpted from
figure 2 in PNAS 2007 [42]).
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Figure 6 Frequency and
190 - intensity dependence of the
Effect of TTFields in Different
Cell Lines In Vitro
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NovoCure also assessed tumor growth kinetics to evaluate optimal treatment duration and timing.
Using a model to simulate the growth kinetics of a malignant tumor, NovoCure tested the time to
tumor growth stabilization and reversal when exposed to TTFields using the NovoTTF-100A device
[43]. Based on the model, the minimal treatment course duration for the NovoTTF-100A device was
determined to be approximately 4 weeks to reach tumor stabilization. This finding that was later
validated in independent animal studies and human pilot clinical studies. Thus, NovoCure
concluded that stopping treatment prior to completion of a 4-week treatment course will likely lead to
continued tumor growth and appearance of symptoms within approximately 1-2 weeks.

5.5 In Vivo Studies Establishing the Inhibitory Effect and Treatment Duration of
TTFields

NovoCure conducted a series of in vivo experiments in mice, rats, rabbits, sheep and pigs to verify
the data that was previously obtained in prior simulations of TTField distributions. These
experiments demonstrate that effective TTField intensities (greater than 1 V/cm) can be obtained
within tumors in the brains of various animal models.

NovoCure has shown that TTFields can be applied effectively to tumors through electrodes placed
on the surface of the body. Using a special type of electrically insulated electrode, significant
inhibition of the growth of both intradermal melanoma (B16F 1) in mice and intracranial glioma (F-98)
in rats was seen after less then one week of treatment [29, 42]. TTFields were shown to inhibit tumor
growth in mice by 49% compared to sham-treated tumors (P<0.01). TTFields applied through
surface electrodes placed on the scalp of rats inoculated with malignant gliomas effectively and
significantly inhibited the growth of these tumors as well (by 43%; p<0.01) [42]. These statistically
significant effects were non-thermal and due only to the effect of TTFields on tumor growth.

Figure 7 below (excerpt from Figure 3 in PNAS 2007 [42]) shows an example of contrast enhanced
T1 weighted MRIs of an orthotopic F-98 glioma tumor model in a control (A) and TTFields treated (B)
rat.
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Figure 7 Control vs. TTFields Treated Rat Glioma

In addition, NovoCure studied the effect of TTFields on metastatic spread of solid tumors and
investigated the development of an immune response following TTField treatment [44]. Based on
these experiments, it was concluded that TTFields have the potential to inhibit the migration of
metastases from a primary tumor, can inhibit the growth of metastases in the lungs once they have
been seeded in the target organ, by the presence of the fields in the lungs themselves, and finally,
TTFields may activate an anti-tumor antigen systemic immune response following treatment of a
primary tumor. Together, these mechanisms significantly prolong the survival of treated animals by
decreasing the metastatic load to the lungs.

In the rabbit kidney model specifically, TTField treatment could be extended for up to 5 weeks due to
the large size of the animals being used. Sub-analysis of the time-dependence of the effect of
TTFields in these tumor bearing rabbits showed that a minimum TTField treatment duration of 4
weeks is necessary in order to achieve complete arrest of macroscopic tumor growth, supporting the
prior in vitro findings and leading to the recommended minimal treatment course duration of 28 days
in the pivotal study. Post-treatment follow up both in vitro and in vivo demonstrated that after
stopping TTFields treatment, cell replication rate and tumor growth rates do not increase beyond
their pre-treatment growth rates.

5.6 In Vivo Safety Studies Demonstrating Low Treatment-Related Toxicity

In addition to the above efficacy studies, extensive safety studies in healthy rabbits and rats exposed
to TTFields for protracted periods of time have shown no systemic treatment related side effects.
The reasons for the low toxicity of TTField treatment can be explained as discussed above, in light of
the known passive electric properties of normal tissues within the body and the effects of electric
fields applied via insulated electrodes. Insulated electrodes are used to circumvent local toxicity
beneath the electrodes at the contact site, which is a phenomenon that occurs with using conducting
electrodes due to electrolysis and ion concentration changes [45-49].

In both acute and chronic application of TTFields to healthy animals, no evidence of abnormal
cardiac rhythms or pathologic neurological activity was seen. Histological analysis of the brains of
treated animals did not show any structural damage to normal brain tissue at either the macroscopic
or microscopic levels (see Figure 8 below). In addition, no treatment related toxicities were found in
any of the animal safety trials performed, even when TTField intensities 3 times higher than the
effective anti-tumoral dose were applied. Finally, these studies demonstrated that hematopoietic cell
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replication should not be affected even with application of TTField intensities 10-times higher than
necessary to inhibit tumor growth.

In summary, the application of TTFields at 1 to 3 V/cm and 100 to 200 kHz does not result in
increased animal mortality, damage to internal organs, or other systemic toxicities as compared to
non-treated animals. The lack of treatment related toxicities after chronic exposure to TTFields is
not species related; the same results were obtained in mice, rats and rabbits. Also, it can be
concluded that chronic exposure to TTFields has no significant immediate or late toxicities related to
the anti-mitotic effects of TTFields in the brain. Based on studies using different TTField
frequencies, the lack of systemic toxicities can be generalized to other relevant TTFields frequencies
(100, 150 and 200 kHz).

Figure 8 Example Histological Section of a Rabbit Brain Showing No Pathology
Following 4 Weeks of Continuous TTFields Treatment

5.7 Engineering, EMC, Electrical Safety, Environmental and Shelf-Life, Sterilization,
Biocompatibility and Software Testing

The NovoTTF-100A device has passed extensive hardware and software verification and validation.
The system also passed testing of applicable electrical safety and EMC standards at a certified
laboratory. The electrodes that contact the patient were shown to be biocompatible in dermal
sensitization, cytotoxicity and delayed type hypersensitivity studies. Finally, the electrodes passed
shelf life and sterilization validation according to the applicable standards. All of this testing
demonstrates that the NovoTTF-100A operates per its specifications and in accordance with its
intended use.
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6.0 PILOT STUDY - EFFECT OF NOVOTTF-100A ON RECURRENT GBM
PATIENTS

The efficacy and safety of the NovoTTF-100A device in the treatment of GBM were first evaluated in
a single-center pilot study in patients with recurrent GBM. The study was an open-label prospective
single arm study to evaluate the safety and efficacy of TTFields for the treatment of recurrent GBM.

The efficacy endpoints of the study included the overall survival and time to disease progression,
based on radiological assessment of disease progression by monthly MRIs. Other outcome
measures included safety and tolerability of NovoTTF-100A treatment based on the incidence and
severity of adverse events and side effects (toxicities).

A total of 10 NovoTTF-100A patients were enrolled in this study and followed for 6 months after
disease progression. All patients underwent surgery and radiotherapy for the primary tumor, and all
had their first or second GBM recurrence at study entry. All patients had histologically proven
diagnosis of GBM. The majority of patients received either temozolomide or other chemotherapeutic
treatment as adjuvant treatment prior to recurrence. It should be noted that the patients in this study
had more favorable baseline characteristics than those in past large clinical trials; six of the 10
patients in the treatment group were re-operated for their recurrence; the median Karnofsky
performance score for these patients was 90; and all were followed by neurosurgeons with an
aggressive re-operation approach, such that half of the patients underwent additional surgery
following disease progression after using the NovoTTF-100A device.

All NovoTTF-100A patients were treated with TTFields as monotherapy, with multiple four-week
treatment courses using continuous, 24-hour a day TTFields. As in the pivotal study, TTFields were
applied through two sets of opposing insulated electrode arrays and alternated at a 1 second duty
cycle between two perpendicular field directions through the tumor. Patients completed between 1
and 13 treatment courses. The maximal treatment duration was 14.5 months. Overall, more than
65 treatment courses were completed (6.7 courses per patient on average). All patients received at
least 4 weeks of NovoTTF-100A therapy.

The treatment with NovoTTF-100A device was well tolerated with no treatment related serious
adverse events seen in any of the patients. Compliance with treatment was high with patients
receiving treatment on average 72% of the scheduled time (range 38-91%). Mild to moderate
contact dermatitis appeared beneath the electrode gel in 8 of the 10 patients during treatment. In
most cases this dermatitis appeared for the first time during the second treatment course. The skin
reaction improved with use of topical corticosteroids. Regular relocation of the electrode arrays was
necessary in order to allow for continuous treatment. One patient had a partial seizure on treatment
which resolved with clonazepam and which was not considered treatment related by the investigator.
Another patient developed an unrelated metastatic adenoma to the orbit of unknown origin.

The median TTP in the NovoTTF-100A patients was 26 weeks compared to 9 weeks in historical
control data (Wong et al., 1999 [2]). The PFS6 was 50% compared to 15% in historical control data
(Wong et al., 1999 [2]).

Since most of the patients in the trial were re-operated, the overall survival in NovoTTF-100A
patients was compared to that reported for Gliadel Wafers [6]. The median overall survival was 14.7
months in NovoTTF-100A patients compared to the 6 months reported for Gliadel Wafers. The one-
year survival in NovoTTF-100A patients was 60%. Response rate in the NovoTTF-100A treated
patients was 25% (1 CR + 1 PR) and only two patients had progressive disease despite treatment.
The study also demonstrated the excellent safety profile of this treatment modality. Based on these
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pilot study results the decision was made to test the NovoTTF-100A device in a randomized pivotal
study in recurrent GBM patients.
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7.0 PIVOTAL STUDY PROTOCOL SUMMARY

71 Study Design and Objective

The pivotal study was a multicenter, randomized, controlled clinical trial to evaluate the safety and
effectiveness of NovoTTF-100A in the treatment of recurrent GBM. Patients were randomized to
receive either NovoTTF-100A monotherapy or the best standard of care effective chemotherapies
(BSC) for recurrent GBM patients as practiced at each of the participating clinical centers. The
hypothesis of this study was that NovoTTF-100A will significantly increase the overall survival of
recurrent GBM patients compared to patients treated with BSC. The specific aims of the study were:

e To prospectively compare the overall survival (OS) of recurrent GBM patients treated with
NovoTTF-100A to those treated with best standard of care (BSC).

e To prospectively determine PFS6, TTP, %1-year survival and quality of life of patients
treated with the NovoTTF-100A compared to BSC.

e To collect evidence of the safety of TTFields applied to patients with recurrent GBM using
the NovoTTF-100A device.

e To compare the median overall survival of recurrent GBM patients treated with NovoTTF-
100A to historical control data.

The full study protocol can be found in Tab VI.
7.2 Study Population

Patients with previously diagnosed GBM who had relapsed or progressed despite conventional
therapy (surgery and chemo-radiotherapy followed by chemotherapy) were recruited into the study
at twenty-eight (28) US and OUS clinical centers. Key eligibility criteria follow:

7.2.1 Inclusion Criteria

Pathological evidence of GBM using WHO classification criteria;

= 18 years of age;

Not a candidate for further radiotherapy or additional resection of residual tumor;

Patients with disease progression (by Macdonald criteria, i.e., > 25% or new lesion)
documented by CT or MRI within 4 weeks prior to enroliment;

Karnofsky scale = 70;

Life expectancy at least 3 months;

Participants of childbearing age must use effective contraception;

All patients must sign written informed consent.

coop
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7.2.2 Exclusion Criteria

Actively participating in another clinical treatment trial;

Within 4 weeks from surgery for recurrence;

Within 4 weeks from any prior chemotherapy;

Within 4 weeks from radiation therapy;

Pregnant;

Significant co-morbidities within 4 weeks prior to enroliment:

1) Significant liver function impairment - AST or ALT > 3 times the upper limit of normal
2) Total bilirubin > upper limit of normal

3) Significant renal impairment (serum creatinine > 1.7 mg/dL)

~0 o0 UT®
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) Coagulopathy (as evidenced by PT or APTT >1.5 times control in patients not
undergoing anticoagulation)

) Thrombocytopenia (platelet count < 100 x 103/uL)

) Neutropenia (absolute neutrophil count < 1 x 103/uL)

) Anemia (Hb <10 g/L)

) Severe acute infection;

g. Implanted pacemaker, defibrillator or deep brain stimulator, or documented clinically
significant arrhythmias;

h. Infra-tentorial tumor;

i. Evidence of increased intracranial pressure (midline shift > 5mm, clinically significant
papilledema, vomiting and nausea or reduced level of consciousness).

0 N O O

7.3 Study Treatment
7.3.1 Investigational Treatment

At NovoTTF-100A treatment initiation, patients were hospitalized for 24 hours. During this period,
baseline examinations were performed and NovoTTF-100A treatment was initiated under medical
supervision. Patients were also instructed on the operation of the NovoTTF-100A and battery
replacement. Once the patients were trained in operating the device, they were released to continue
treatment at home.

Patients were to receive continuous NovoTTF-100A treatment. Treatment was to be stopped in the
case of treatment-related serious adverse events or clinical disease progression. During treatment,
patients were permitted to interrupt treatment for periods of up to an hour twice a day for personal
needs. Any pause in treatment beyond this must have been coordinated in advance with the clinical
investigator. Patients were allowed an additional 1-3 days off treatment every 4 weeks according to
personal needs.

7.3.2 Control Treatment

Control patients received the best active standard of care (BSC) as practiced at each of the
participating clinical centers. The treatment protocol was according to standard procedures at each
of the centers. At the time of pivotal study initiation, the BSC for recurrent GBM consisted of one of
the following chemotherapies:

Platinum based chemotherapy (Carboplatin)
Nitrosureas (BCNU)

Procarbazine

Procarbazine, lomustine and vincristine (PCV)
Temozolomide

oL =

Since 2006, bevacizumab (Avastin) has been used off-label extensively in recurrent GBM, and has
become the BSC at several clinical centers. Bevacizumab was approved by FDA in May 2009 [9] as
a single agent for recurrent GBM patients with progressive disease following prior therapy. Thus,
bevacizumab was also included as a BSC treatment in this pivotal trial in addition to the above-
mentioned agents following its FDA approval.
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7.4 Randomization and Blinding

Patients who met the eligibility criteria were randomized in a 1:1 ratio to either the treatment group or
to the BSC group. The randomization schedule was stratified by clinical site, and by patients who
did or did not undergo re-operation for their recurrence to avoid unequal distribution of operated
patients between study groups.

7.5 Study Evaluations and Visit Schedule

During treatment, and until progression for patients who stopped treatment before progression, all
patients were to be seen once every month at an outpatient clinic where they would undergo medical
follow-up and routine laboratory exams. An MRI was performed after 2, 4 and 6 months from
initiation of treatment and subsequently according to local practice until disease progression. In the
case of clinical progression, an additional MRl was to be obtained within one week of the
investigator becoming aware of the clinical progression. In patients where clinical progression
occurred before 6 months from treatment initiation, no additional MRIs were required after clinical
progression. Medical follow-up continued for 2 months after disease progression. Since all patients
had progressed already at this stage, patient mortality was to be assessed based on monthly
telephone interviews with the patients' caregivers.
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7.6 Study Procedure Matrix

Table 4 Schedule of Evaluations to be Performed for Each Patient
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MRI of the head X* X X X* X
ECG X X X X X X X X X X X
Physical examination X X X X X X X X X X X
Neurological status X X X X X X X X X X X
Complete blood count
(CBC) and differential X X X X X X X X X X X
(SMAC)
Coagulation study X X X X X X X X X X X
Quality of life X X X x&
questionnaire
Telephone interview X

* MRI of the head was performed routinely at baseline and again after 2, 4 and 6 months. An MRI of the head was
obtained in the event of clinical signs of progression.

Every third month until progression.
" Visit window of % 7 days if visit occurs prior to the 6 month follow-up window, + 14 days if visit occurs on or after the
6 month follow-up window.

7.7 Disease Progression

The following criteria were used for determining disease progression, in cases where an MRI was
available [50]:

1. Tumor growth > 25% compared to the smallest tumor area measured in this patient during
the trial.

2. Appearance of one or more new tumors in the brain (diagnosed radiologically as GBM).

3. New neurological symptoms which are correlated with radiological findings on contrast MRI
of the head.
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In cases where an MRI was not available, clinical progression was to be diagnosed according to the
following criteria:

1. Decline in functional status as indicated by a decrease in KPS of > 10, and
Decline in neurological function as indicated by a decrease of 2 points or more in MRC scale,
and

3. 250% increase in steroid dose.

In order to avoid early treatment termination, guidance given to investigators included continuing
treatment until known clinical progression as set forth above, even if there was a suspicion of
progression according to the local MRI reading.

Determination of progression was made by the following review processes:
¢ Clinical Investigator Review

The clinical investigator review included both radiological and clinical data, based on personal
knowledge of each study case, and thus is probably the most complete and accurate of the
evaluations of disease progression. It is, however, non-blinded. This review was supplemented with
dates of death to construct progression free survival and time to progression analyses.

e Core Radiology Review

The Core radiology review was based on blinded radiological review performed by an independent
core lab. While Core radiology reviews are blinded, they lack clinical data to supplement the
radiological picture. Hence, unblinded assessment of disease progression by the clinical
investigator, including review of both radiological and clinical data, is often considered to provide a
more complete assessment of progression than provided by core radiology review.

e Clinical Events Committee (CEC) Review

In order to remove potential bias that may be introduced by the investigators, a clinical events
committee (CEC) (consisting of an independent neurosurgeon and independent neuro-oncologist)
adjudicated the investigator assessment of progression. The CEC-adjudicated progression data
included investigator based MRI measurements, clinical progression based on CEC judgment of
investigator assessments, AEs and SAEs, and finally date of death. Thus, analysis of radiological
endpoints (TTP, PFS6, radiological response rate) in the pivotal study was made using the CEC
review.

7.8 Study Endpoints
The primary outcome of the study was overall survival (OS).

The secondary outcome measures of the study are listed below. The PFS6 was the only powered
secondary endpoint in the study with a pre-specified hypothesis.

* Progression free survival rate at 6 months (PFS6)
« Time to progression (TTP)

*  One year survival rate (%1-year survival)

* Quality of life (EORTC QLQ-C30 questionnaire)

* Radiological response rate
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Safety and tolerability of NovoTTF-100A treatment were assessed based on the incidence and
severity of adverse events and toxicities.

7.9 Statistical Methods Planned in the Protocol
The Statistical Analysis Plan is summarized below.
7.9.1 Analysis Populations

The following analysis populations were planned for the study. The ITT and Safety populations were
specified in the study protocol, and the PP population was added in the Statistical Analysis Plan
(SAP) early in the study enrollment process, and prior to the first meeting of the Data Monitoring
Committee (DMC).

¢ Intent-to-Treat (ITT)

The ITT population includes all subjects who were randomized to the trial. The analysis was to
be performed by the treatment group to which the patient was randomized.

e Per Protocol (PP)
The PP population includes:

e Subjects who did not have any major protocol violations that would affect the endpoints
being assessed, and
- All subjects randomized to BSC treatment who received at least one protocol-specified
best standard of care chemotherapy or Avastin (bevacizumab) alone or in combination
with cytotoxic chemotherapy.
- All subjects randomized to NovoTTF-100A treatment who similarly received at least
one full treatment course as defined in the protocol (28 days of treatment).

The PP population is based on patients in both treatment arms receiving the protocol specified
treatment to which they were randomized and without any major protocol violations. The
identification of a PP analysis population is in accordance with the ICH-E9 guidance, where the
analysis is limited to a subset of patients who are more compliant with the protocol so that the
opportunity for a new treatment to show additional efficacy in the analysis, and most closely
reflects the scientific model underlying the protocol is maximized.

e Safety Population

The Safety Population includes all subjects who received at least one dose of best standard of
care therapy or any duration of treatment with the NovoTTF-100A device (even if it was just
turned on and then immediately turned off). The safety analysis was to be performed by
treatment group according to the treatment that the patient actually received. Only AEs
occurring prior to disease progression were to be included in the summary tables because of the
obvious confounding of the safety analysis that may result from the disease condition and/or
subsequent therapy. All adverse events were to be included in the listing of AEs.

7.9.2 Overall Survival
The statistical hypothesis for the primary endpoint, overall survival, was as follows:

Ho: p=0 versus Ha: B#0
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where,
exp(B)=h+(t)/hy(t); and,

h4(t) is the hazard at time t for the treatment arm and hy(t) is the hazard at time t for the control arm.
This hypothesis was to be tested using the logrank test at an alpha of 0.05.

7.9.3 PFS6
The statistical hypothesis for the secondary endpoint, PFS6, was as follows:
Ho: P+-Pc < 0 versus Ha: P-Pc >0
where,

Pt and Pc are the proportions of patients with progression free survival at 6 months in the treatment
and control groups, respectively. Since PFS6 was the only secondary endpoint with a formal
hypothesis test, the endpoint was to be tested at a significance level of 0.05.

7.10 Changes During the Course of the Study
7.10.1 Changes in the Conduct of the Study or Planned Analyses

No changes in the conduct of the study were made during the study. The only protocol change
made was a modification of the UADE reporting time frame (which was overly stringent in the
original protocol) to comply with the reporting requirements of 21 C.F.R. §812.150(a)(1) and 21
C.F.R. §812.150(b)(1) as well as addition of adverse events typically associated with the underlying
recurrent GBM disease to the list of expected events. This change was submitted to the agency as
a 5 Day Notice.

7.10.2 Changes in the Device

There was one device design modification during the conduct of the clinical trial. This change
involved replacement of the overnight battery and charger for the Electric Field Generator with a
medical grade overnight power supply, and was submitted to the agency. The change did not alter
the electric fields delivered by the device, the intensity of these fields, the duration of treatment, or
the power input specifications of the device.

7.10.3 Data Monitoring Committee (DMC)
An independent Data Monitoring Committee (DMC), comprised of a neurosurgeon, neuro-oncologist

and statistician was formed to monitor the safety data from the study. DMC review was performed
after 70 and 140 patients had completed the study procedures to determine if:

o there was clear evidence of unacceptably harmful side-effects of NovoTTF-100A
treatment; or
o there was no likelihood of demonstrating treatment benefit or equivalence.

At both planned reviews of the data, the DMC determined the study should continue as planned
without changes to the protocol.
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8.0

PIVOTAL STUDY RESULTS
8.1 Enroliment and Accountability
8.1.1 Enroliment by Site

A total of 237 patients were enrolled in the study from 28 clinical centers (US-16; Europe-11; and
Israel-1). The maximum number of patients recruited at one site was 21 patients, less than 10% of
the total number of patients. Approximately 50% of the patients were enrolled at the US sites (US-
113; Europe-103; and Israel-21). Table 5 shows the number of patients enrolled at each center by
treatment group.

Table 5 Number of Subjects Randomized by Treatment Group and Clinical Site
All Randomized Patients
NovoTTF- BSC Total
100A
# | Center Country/State Investigator (N=120) (N=117) (N=237)
1 | CHUV Lausanne Switzerland Dr. Roger Stupp 10 ( 8) 11(9) 21(9)
2 | Zurich University Switzerland Dr. Silvia Hofer 1(1) 1(1) 2(1)
3 | Brno University Czech Republic | Dr. Martin Smrjca 2(2) 2( 2) 4( 2)
Hospital
4 | Na Homolce Czech Republic | Dr. Viadimir Dbaly 7(6) 6(5) 13( 5)
Hospital - Prague
5 | Innsbruck University | Austria Dr. Herwig 2(2) 1(1) 3(1)
Kostron
6 | Augsburg Clinic Germany Dr. Volkmar 9( 8) 11(9) 20 ( 8)
Heidecke
7 | University Graz Austria Dr. Franz Payer (3) 3(3) 6 ( 3)
9 | Memorial Sloan New York Dr. Phillip Gutin 1(1) 3(3) 4( 2)
Kettering
11 | University of Virginia | Virginia Dr. David Schiff 4( 3) 5(4) 9( 4)
12 | University of lllinois lllinois Dr. Herbert 10 ( 8) 10( 9) 20 ( 8)
Chicago Engelhard
13 | Northwestern lllinois Dr. Jeffrey Raiser 3(3) 5(4) 8( 3)
Hospital
14 | Beth Israel Massachusetts Dr. Eric Wong 5(4) 4( 3) 9( 4)
Deaconess
15 | University of Pennsylvania Dr. Frank 7(6) 7(6) 14 ( 6)
Pennsylvania Liebermann
Medical Center
16 | Evanston lllinois Dr. Nina 0(0) 1(1) 1(0)
Northwestern Paleologus
18 | Columbia University | New York Dr. Jeffrey Bruce 1(1) 1(1) 2(1)
19 | JFK Medical Center | New Jersey Dr. Josef Landolfi 4( 3) 2( 2) 6( 3)
20 | Allegheny Medical Pennsylvania Dr. Lara 5(4) 4( 3) 9( 4)
Center Kunschner
21 | Cleveland Clinic Ohio Dr. Robert Weil 3(3) 3(3) 6( 3)
Foundation
22 | Medical College Wisconsin Dr. Mark Malkin 4( 3) 3(3) 7(3)
Wisconsin
23 | Boston University Massachusetts Dr. Lawrence Chin 3(3) 1(1) 4( 2)
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Table 5

Number of Subjects Randomized by Treatment Group and Clinical Site
All Randomized Patients

NovoTTF- BSC Total
100A

# | Center Country/State Investigator (N=120) (N=117) (N=237)

24 | Lahey Clinic Massachusetts Dr. Rees 1(1) 1(1) 2(1)
Cosgrove

25 | Cornell New York Dr. Susann 3(3) 2(2) 5( 2)
Pannullo

26 | University Hospitals | Ohio Dr. Andrew Sloan 3(3) 4 ( 3) 7(3)

27 | Tel Aviv Medical Israel Dr. Andrew 10 ( 8) 11(9) 21(9)

Center Kanner

29 | Hopital de la Pitie- France Dr. Sophie 9( 8) 7( 6) 16 ( 7)
Salpetriere Taillibert

30 | CHU Lyon France Dr. Jerome 4( 3) 3(3) 7(3)
Honnorat

32 | University of Kiel Germany Dr. Maximilian 3(3) 3(3) 6( 3)
Mehdron

33 | University of Germany Dr. Manfred 3(3) 2(2) 5(2)
Hamburg Westphal

8.1.2 Patient Accountability

Of the 237 patients enrolled, 120 patients were randomized to NovoTTF-100A group and 117
patients to the BSC group. Four (4) patients in the NovoTTF-100A group and 26 patients in the BSC

group never received any treatment on trial (Table 6).

There is little data available on these 30

patients who never started therapy on trial, except for the date of death, which is available for 20 of
the 30 patients. The reasons for leaving the trial prior to treatment initiation were withdrawal of
consent (n=18), non-compliance (i.e., patients never returned for treatment start visit) (n=7), and pre-
treatment events (n=5). The great majority of patients randomized to the BSC group who did not
receive any treatment on trial (20/26) either explicitly withdrew consent prior to receiving
chemotherapy in the study or did not return to for the treatment start visit, after being advised they
were not randomized to the NovoTTF study arm. This was also a reflection of the emerging off-label
use of bevacizumab (Avastin) for recurrent GBM. Patients randomized to the BSC group were not
offered bevacizumab as one of the trial chemotherapies and therefore probably preferred to receive

this treatment off trial in lieu of using known treatments with serious toxicities.

Of the 207 patients who started treatment on trial, most patients (79%) discontinued from the study
either due to death (n=47) or deterioration of patient conditions (e.g., patient in hospice care, too
weak to travel, etc.; n=49), or because the study requirements had been completed (i.e., two
additional clinical visits after disease progression) (n=68). Twenty (20) patients withdrew consent
before completing two months of post-progression follow-up. Twenty (20) patients did not complete
their follow-up due to adv