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Medtronic DBS Therapy for Parkinson'’s Disease and Essential Tremor

Definition of terms

Medtronic® DBS™ Therapy

Medtronic DBS Therapy for Parkinson’s Disease—Generic
name for a medical treatment developed by Medtronicin
collaboration with medical researchers for suppressing some of
the symptoms of levodopa-responsive Parkinson’s disease. The
therapy uses an implantable medical device to deliver electrical
stimulation to the internal globus pallidus or subthalamic
nucleus of the brain.

Medtronic DBS Therapy for Tremor—Generic name for a
medical treatment developed by Medtronic in collaboration with
medical researchers for both the treatment of unilateral Essential
and Parkinsonian tremor. The therapy uses an implantable
medical device to deliver mild electrical stimulation to the
thalamus of the brain.

Anatomy

Globus Pallidus (GPi, GPe)—An anatomical structure of the
brain which lies between the Thalamus and the Insular Cortex. It
is divided into two regions called the internal segment (GPi) and
the external segment (GPe). The GPiand the GPe are part of a
sub-circuit of the brain called the Basal Ganglia which constitutes
a feedback loop from the cortex back to the cortex through the
Thalamus, and projects to the Brain Stem. The GPiis considered
an output circuit of the Basal Ganglia with cells projecting to the
Thalamus and Peduncular Pontine Nucleus.

Subthalamic Nucleus (STN)—An anatomical structure of the
brain that lies just below the Thalamus. It is part of a sub-circuit of
the brain called the Basal Ganglia which constitutes a feedback
loop from the cortex back to the cortex through the Thalamus,
and projects to the Brain Stem.

Ventral Intermediate (Vim) Nucleus—The ventral intermediate
nucleus (VIM) is the posterior part of the subdivision of the
thalamus controlling motor function. It is located in the ventral
lateral part of the thalamus.

Clinical rating scales

Parkinson’s Disease Questionnaire (PDQ-39)—A standardized
scale of 39 items regarding Quality of Life for PD patients. Eight
dimensions are assessed, including mobility, activities of daily
living, emotional well-being, stigma, social support, cognition,
communication, and bodily discomfort.

Tremor rating scale—An internationally-utilized clinical rating
scale to evaluate the severity of tremor at rest with posture
holding, and with action, and can be used to assess tremor of
different etiologies. The tremor rating scale also assesses
functional disability. The scale also provides definitions for
allowing global assessments of tremor.
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Unified Parkinson’s disease rating scale (UPDRS)—A
standardized rating scale for assessing Parkinson’s disease,
consisting of six sections: |. mentation, behavior, and mood; |I.
activities of daily living; Ill. motor examination; IV. complications
of therapy; V. modified Hoehn and Yahr staging scale; and VI.
Schwab and England activities of daily living scale.

Motor fluctuations

“On”time—Good motor function and relief from Parkinsonian
symptoms.

“On"time with dyskinesia—Good motor function and relief
from Parkinsonian symptoms, but with markedly abnormal
involuntary movements.

Programmable parameters

Amplitude—A measure of the electrical intensity delivered in a
stimulating pulse, measured in volts.

Anode—The positive pole of an electrical circuit. For Medtronic
DBS Therapy, any one or more of the four lead electrodes or the
neurostimulator case can be programmed as an anode.

Bipolar stimulation system—A system in which the current
flows between two or more electrodes of the lead, where the
lead has both positive and negative poles. Stimulation
effectiveness is greater near the negative pole than the positive
pole.

Cathode—The negative pole of an electrical circuit. For
Medtronic DBS Therapy, any one or more of the four lead
electrodes can be programmed negative and function as a
cathode.

Electrode—The exposed end of a conducting wire (lead) where
electrical current is transferred to the brain.

Parameter, programmable—A specific function with an
operating range of selectable values (ie, amplitude, rate, pulse
width) that enables the tailoring of a therapeutic modality for a
patient.

Polarity—Flectrical charge of an object which is either positive
or negative.

Pulse width—A measure, in microseconds, of the duration of
each stimulating pulse.

Rate—A measure, in pulses per second, that provides the
number of times stimulating pulses are delivered each second.

Telemetry—Refers to the use of radio-frequency signals to
confirm or adjust programming information from the physician
programmer to the neurostimulator.

Unipolar stimulation system—A system in which the electrical
current flows between the electrode(s) of the lead and the
neurostimulator case, which serve respectively as the negative
and positive poles.
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Symptoms and side effects
Akinesia—Absence of movement.
Bradykinesia—Slowness of movement.

Chorea—Involuntary, dance-like movement of the extremities
and head.

Dysarthria—Slurred speech.

Dyskinesia—Abnormal involuntary movements that can be
caused by dopaminergic drug therapy.
Dystonia—Abnormal involuntary muscle contractions.
Postural instability—Impaired balance and coordination.
Rigidity—Stiffness or inflexibility of the limbs and joints.

Tremor—Involuntary, regular, rhythmic shaking of a limb or
other body part.

Terms used in clinical study and analysis

Off medication or OFF medication or Off med—A period of
patient evaluation occurring after antiparkinson medications
have been withheld (also referred to as“practically defined off”).
This is an attempt to approximate the patient’s ‘off"time in a
clinical study setting.

"Off” state—The time period when PD subjects are not

receiving relief from their Parkinson’s disease symptoms, also
known as “off” time, “off" period, or“worst” condition.

On medication or ON medication or On med—A period of
patient evaluation occurring while the patient is taking

antiparkinson medication. This is an attempt to approximate the

Il

patient’s “on” time in a clinical study setting.

“On” state—The time period when PD subjects are receiving
relief from their Parkinson’s disease symptoms, also known as
“on”time,"on” period, or"best” condition.

Sequential lead implant procedures—aBilateral lead implant
procedures performed in two or more operative sessions.

Serious adverse event—Any adverse event that:
+ Resultsin death

- Islife threatening, or places the participant at immediate risk

of death from the event as it occurred

Requires or prolongs hospitalization
« Causes persistent or significant disability or incapacity
Results in congenital anomalies or birth defects

- Isanother condition which investigators judge to represent
significant hazards

Simultaneous lead implant procedures—Bilateral lead
implant procedures performed in a single operative session.

Stimulation OFF or Off stimulation or Off stim—A period of

patient evaluation occurring when the neurostimulator is turned

off.

Stimulation ON or On stimulation or On stim—A period of
patient evaluation occurring when the neurostimulator is turned
on.

Replacement—Any component of the system removed and
replaced regardless of the time interval between explant and
replacement (eg, device explanted and subsequently replaced 2
months later).

Explant—Any component of the system removed and not
replaced.

System explant—A complete system (lead, neurostimulator,
and extension) removed and not replaced.

System replacement—Any system removed and replaced with
another complete system regardless of the time interval between
system explant and subsequent system replacement.

Laterality—Side or sides of the brain in which a lead is implanted
orin which a procedure or procedures are attempted (unilateral
=1 side; bilateral = 2 sides).

Levodopa equivalent (mg) or levodopa equivalent dose—
The calculation for levodopa equivalence to the defined doses of
other medications, based on a 100-mg dose of levodopa and
represents a daily dose. Refer to sections on individual studies for
the detailed equivalency definition used by each study.

Clinical Summary 2015-11-01 English 7



Medtronic DBS Therapy for Parkinson'’s Disease and Essential Tremor

Introduction

The Medtronic Deep Brain Stimulation (DBS) system uses an
implantable neurostimulator to deliver electrical stimulation. The
system consists of a neurostimulator, a lead, and an extension that
connects the lead to the neurostimulator.

Neurologists and neurosurgeons have used electrical stimulation for
more than 35 years as a way to locate and distinguish specific sites
within the brain. In doing so, it was discovered that stimulating
different areas of the brain could suppress the symptoms of
Parkinson's disease (PD).

Unilateral thalamic stimulation using Medtronic DBS Therapy for
Tremor is indicated for the suppression of tremor in the upper
extremity. The system is intended for use in patients who are
diagnosed with Essential Tremor or Parkinsonian tremor not
adequately controlled by medications and where the tremor
constitutes a significant functional disability. Bilateral stimulation of
the internal globus pallidus (GPi) or the subthalamic nucleus (STN)
using Medtronic DBS Therapy for Parkinson’s Disease is indicated for
adjunctive therapy in reducing some of the symptoms in individuals
with levodopa-responsive Parkinson’s disease of at least 4 years'
duration that are not adequately controlled with medication,
including motor complications of recent onset (from 4 months to 3
years) or motor complications of longer-standing duration.

This Clinical Summary includes data from these sources:
« USTremorTrial
- European Tremor Trial

Medtronic Parkinson’s Disease Global Clinical Study. This study
was the basis for FDA approval for the Parkinson’s disease
indications for use.

A Comparison of Best Medical Therapy and Deep Brain
Stimulation of Subthalamic Nucleus and Globus Pallidus for the
Treatment of Parkinson's Disease Study: Phase I and Phase Il. There
are limitations associated with this study and a discussion has
been provided in the Phase | and Phase Il Limitations of the Study
sections.

« The Effect of Deep Brain Stimulation of the Subthalamic Nucleus
on Quality of Life in Comparison to Best Medical Treatmentin
Patients with Complicated Parkinson’s Disease and Preserved
Psychosocial Competence (EARLYSTIM study). There are
limitations associated with this study and a discussion has been
provided in the Limitations of the study section.

Tremor Clinical Summary

Medtronic DBS Therapy for Tremor is approved for unilateral
stimulation only.

Adverse events

The Medtronic DBS system was implanted in 424 patients in 4
clinical studies involving 464 devices with a total device exposure
of 347 device years. Twenty-seven of these patients were
bilaterally implanted, while the balance were unilaterally
implanted. Individual patient exposure to device averaged 11

8 English Clinical Summary 2015-11-01

months (ranging from < 1 to 20 months).

Ten patients died during the clinical studies. One patient
suffered significant neurological decline resulting from a
postoperative intracranial hemorrhage, and died 2 weeks after
surgery. Two patients died from perioperative myocardial
infarctions. The other 7 patient deaths were judged unrelated to
the therapy and procedure.

The most common adverse events reported in the trials (= 5% of
patients) were postoperative pain, lead repositioning, stimulation
not effective, paresthesia, dysarthria, disequilibrium, and paresis.

Observed adverse events related to the device or procedure
Table 1lists the adverse events attributed to the device or the
procedure reported in more than 1 patient. Adverse events
reported in 1 patient each included attention or cognitive deficit,
cramping, diplopia, dysarthria, dysphasia, exacerbation of
Parkinson's disease, facial weakness, IPG changed from cycling
mode to continuous mode, insufficient oxygenation, no
connection at “0” electrode, problem with lead/extension
connection, broken tunneling rod, and twelfth cranial nerve
palsy. Device failure was confirmed in 1 case, and resulted from
premature IPG battery depletion due to a defective integrated
circuit.

Table 1. Adverse events and surgical interventions related to the device or
procedure reported in > 1 patient, all patients enrolled, N = 424, using the
Itrel Il Neurostimulator

USTremor ECTremor Others* Total

Number of patients 84 113 227 424

Adverse Event (AE) Number of patients with the AE %
ANY (one or more) adverse event 32 20 68 120 283%
Postoperative pain, stress, or 11 9 8 28 6.6%
discomfort

Lead repositioning 5 4 17 26 6.1%
Stimulation not effective/ 5 3 17 25 5.9%
insufficient tremor control

Lead migration/dislodgement 1 1 12 14 3.3%
Intracranial hemorrhage 5 3 5 13 3.1%
DBS explantation 4 1 7 12 2.8%
Infection 1 2 8 1 2.6%
Erosion 5 0 3 8 1.9%
Paresthesia 5 1 0 6 1.4%
Component malfunction (IPG, 2 1 2 5 1.2%
lead, extension)

Seizures 1 0 4 5 1.2%
Subcutaneous hematoma 1 2 2 5 1.2%
Electrical shocking or jolting 1 0 3 4 0.9%
Headaches 2 1 1 4 0.9%
Lead fracture 1 0 3 4 0.9%
Paresis 3 0 1 4 0.9%
Disequilibrium 2 1 0 3 0.7%
Allergic reaction 0 0 2 2 0.5%
Burr hole ring and cap failure 0 1 1 2 0.5%
Electrode short circuit or open 1 1 0 2 0.5%

circuit

*Basic safety and DBS for pain studies
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Observed adverse events related to the therapy

Table 2 lists the adverse events attributed to the therapy (deep
brain stimulation) which occurred in more than 1 patient. The
number and percentage of patients with adverse events (any 1 or
more) in the US and European Tremor Trials for patients with
essential tremor was 43 of 78 (55%) compared to 33 of 111 (30%)
for patients with Parkinson’s disease. The number and
percentage of adverse events (any 1 or more) in the European
Tremor Trial for all patients implanted bilaterally was 4 of 27 (15%)
compared to 10 of 85 (12%) of patients implanted unilaterally.
Table 2 combines the frequencies across diagnoses and
unilateral/bilateral implants.

Table 2. Adverse events during stimulation reported in > 1 patient, all tremor
patients, N =189, using the Itrel Il Neurostimulator

Adverse event #events # patients % patients
ANY (one or more) adverse events 242 76 40%
Paresthesia 123 63 33%
Dysarthria 22 17 9%
Disequilibrium 1 9 5%
Paresis 13 9 5%
Dystonia 17 6 3%
Gait disorder 5 5 3%
Initial jolt 8 5 3%
Headaches 5 4 2%
Pain, discomfort, or local stress 7 4 2%
Attention deficit 3 3 2%
Dysphasia 3 3 2%
Initial tingling 3 3 2%
Insufficient therapeutic effect 3 3 2%
Ataxia 3 2 1%
Dyskinesia 2 2 1%
Sensory deficits 2 2 1%

Adverse events reported in one patient each included facial
weakness, fatigue, intention coordination, loss of energy,
numbness, other speech deficits, rebound, and transient
heavinessinarm.

Most (70%) of the therapy-related adverse events were tolerated
by the patients and involved no clinical intervention. Stimulation
parameters were adjusted in 22% of the cases. Other
interventions included: patient education, adjustment of
concomitant medications, and instructions to discontinue
stimulation. Nine patients required lead repositioning to regain
therapeutic effect.

Five essential tremor patients had their Medtronic DBS systems
explanted. Four patients were explanted due to loss of
effectiveness. One patient was explanted due to infection.

Ofthe 114 Parkinson's disease patients (US and Europe), disease
progression was reported in 10 patients and exacerbation of
tremor in 3 patients (both occurred in 1 patient). These events
were listed as adverse events, but attributed by the investigator
to disease progression.

Three suicides were reported during the clinical studies. One
patientimplanted in the periventricular gray in a DBS for Pain
clinical trial reported suicidal ideation present at high stimulation

amplitudes. The suicide ideation was resolved when the
stimulation parameters were decreased. Depression was
reported in 2 patients in the tremor clinical studies. The
depression was judged by the investigators to be related to
disease progression and not to the therapy and procedure.

An autopsy report in 1 patient using a different lead showed
histopathological changes within 2 mm of the implanted lead.
There was no report of an associated change in the patient’s
neurologic status or the therapeutic effect of the stimulation.

Atotal of 11 leads were explanted during the US and European
Clinical Studies. Of these leads, 6 were replaced once. No patients
had leads removed and replaced more than once, and no leads
were left in place while a second lead was implanted on the same
side.

Potential adverse events
Adverse events which may potentially occur, but were not
reported in the clinical trials, include:
- Seromaat the IPG site
+ Nausea and vomiting
+ Aphasia
- Seizure
- Leakage of cerebrospinal fluid
« Motor problems such as incoordination or muscle spasms
- Undesirable stimulation
« Undesirable sensations (temporary or permanent)

Tremor was studied in 2 multicenter trials (US and European
Tremor Trials) using the Medtronic DBS system. The DBS Lead
was implanted in the ventral intermediate nucleus of the
thalamus after a pre-implant evaluation. A total of 220 IPGs were
implanted in 189 patients.

Seven patientsin the US and 1 patient in Europe were not
implanted with the Medtronic DBS system. One patient had
tremor suppression without stimulation, 2 patients had
intracranial hemorrhages, and 2 patients had insufficient tremor
suppression. One patient had both an intracranial hemorrhage
and insufficient tremor suppression, 1 patient had a serious
reaction to the general anesthetic, and 1 patient could not
cooperate with the implant procedure.

US Tremor Trial

The suppression of tremor due to essential tremor or Parkinson'’s
disease was evaluated at 1, 3,6,9,and 12 months post-implant.
Optimal stimulation parameters were selected by the
investigator at each visit. At the 3 month visit, patients were
randomized to real or sham activation of the IPG, and tremor
assessment was done in a randomized, controlled manner
(primary outcome measure). Patients stopped medications and
stimulation the evening before evaluation. Effect of the tremor
suppression (with stimulation ON vs. OFF) was assessed by the
investigator using the Tremor Rating Scale for essential tremor (O
to4),and the Unified Parkinson’s Disease Rating Scale (0to 4).
Activities of daily living (secondary outcome measure) were
evaluated with the stimulation ON.

Clinical Summary 2015-11-01 English 9
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Patients studied

Forty-five essential tremor patients (38 males) and 39 Parkinson’s
disease patients (31 males) were enrolled. Mean age was 66 years
(range 3110 80). Mean duration of implant was 10 months (range
1to 16 months). The 3-month randomized evaluation included
29 essential tremor and 24 Parkinson'’s disease patients.

Results

A modified Mini Mental Status Examination completed by the
patients in the US Tremor Study showed no cognitive effects
related to the therapy for tremor. Figure 1 shows the tremor
scores for thalamic stimulation over time.

Activities of daily living (ADL) showed statistically significant
improvementin 7 scales for essential tremor patients. In patients
with Parkinsonian tremor, ADL scores showed a trend in
improvement in 4 scales, but only the tremor-specific ADL
showed statistically significant improvement. Patients’
assessment (subjective evaluation) of their disability was
improved in both groups when compared to a preimplant
assessment. During the clinical trial, 17 Parkinson’s disease
patients increased use and 8 decreased use of levodopa. Six
patients decreased use of anticholinergics.

Rebound is a phenomenon in which a patient’s tremor appears
clinically exaggerated (compared to baseline tremor) after
turning off the stimulator. The exaggerated tremor generally
stabilizes (returns to normal) within approximately 30 minutes.
In the US clinical study a maximum of 29% of Parkinson's disease
patients, and 28% of essential tremor patients experienced
rebound lasting for a mean duration of 17 minutes and 22
minutes, respectively.

m PPD-On
4 PET*On

4 - ==xme PD-Off wwsZms PD-On
0= ETOff mmCmm ET-On

Tremor score

0 3 6 9 12
Time after implant (months)

Parkinson’s disease

Primary endpoint®

Stim Off  Pre-implant 1 mo. 6 mos. 12mos. Pre-implant 3 mos.
Mean 338 2.79 2.89 2.92 336 2.82
+SD(N) +0.71(39) +1.15(30) +1.10(28) +1.10(24) +0.50(11) +£0.98(11)
StimOn  Pre-implant 1 mo. 6 mos. 12mos. Pre-implant 3 mos.
Mean 3.38 0.90 0.69 0.78 3.15 123
+SD(N) +0.71(39)  +0.9431) +1.0429) +1.17(23) £0.90(13)  +1.17(13)

! Primary endpoint: Parkinson’s disease with Stim On at 3 months.

2 Primary endpoint: essential tremor with Stim On at 3 months.

? The primary statistical comparison, using the Wilcoxon Rank Sum Test, is the 3-month Stim Off assessment vs.
the 3-month Stim On assessment, in a randomized, controlled comparison.
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Essential tremor

Primary endpoint®

Stim Off Pre-implant 1 mo. 6 mos. 12mos. Pre-implant 3 mos.

Mean 3.3 3.03 2.79 3.04 3.08 2.85
+0.41(45) +0.83(40) +£0.93(34) =+0.89(26) +0.49(13) +0.99(13)

+SD(N)

StimOn_ Pre-implant 1 mo. 6 mos. 12mos. Pre-implant 3 mos.

Mean 3.13 1.15 1.21 1.27 3.06 0.81

£5D(N) +0.41(45) +0.74(40) +0.98(33) +0.92(26) +0.44(16) +0.83(16)

" Primary endpoint: Parkinson’s disease with Stim On at 3 months.

2 Primary endpoint: essential tremor with Stim On at 3 months.

3 The primary statistical comparison, using the Wilcoxon Rank Sum Test, is the 3-month Stim Off assessment vs. the
3-month Stim On assessment, in a randomized, controlled comparison.

Figure 1. US tremor score (0 to 4) for essential tremor and Parkinson’s
disease with thalamic stimulation over time (Mean + 1.5 SEM)

European Tremor Trial

The suppression of tremor was also evaluated in a European trial.
Essential tremor and Parkinson'’s disease patients were evaluated
at 3,6,and 12 months following implantation. Additionally, a
cohort of patients who had completed 12 months of follow-up
were randomized to real or sham activations of the IPG, and
tremor assessment was done in a randomized, controlled
fashion, similar to the US trial.

Patients studied

Thirty-eight essential tremor patients and 75 Parkinson’s disease
patients were enrolled. Mean age at implant was 63 years (range
29t0 83). Mean duration of implant for all patients was 12
months. The long-term randomized, controlled evaluation
included 19 essential tremor patients and 17 Parkinson’s disease
patients, with mean follow-up durations of 20.3 months for
essential tremor patients, and 24.8 months for Parkinson’s disease
patients.

Results

Figure 2 shows tremor scores over time with unilateral thalamic
stimulation for essential tremor patients. Both action/intention
(kinetic) and postural tremor scores are provided. Figure 3 shows
rest tremor scores over time with unilateral thalamic stimulation
for Parkinson'’s disease patients. Table 3 shows tremor scores for
the subset of essential tremor and Parkinson’s disease patients
implanted for more than 12 months who were evaluated in a
randomized, controlled manner.

Activities of daily living and other functional improvements were
statistically significant in both essential tremor and Parkinson’s
disease patients.

During the clinical trial, 17 Parkinson’s disease patients increased
use and 11 decreased use of levodopa. Two patients decreased
use of anticholinergics.
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Tremor score

—— A/l ETOff A/l ET-O
sesdss PETOff ==>=m PETOn

3 6
Time after implant (months)

Action/intention (kinetic) essential tremor

Stim Off Pre-implant 3 months 6 months 12 months
Mean 3.29 2.92 3.15 332
+SD(N) +0.90(28) +1.04(25) +0.91(27) +0.80(25)
Stim On

Mean 3.29 1.00 1.15 1.00
+SD(N) +0.90(28) +0.82(25) +0.82(27) +0.76(25)
Postural essential tremor

Stim Off Pre-implant 3 months 6 months 12 months
Mean 3.25 248 2.78 2.80
+SD(N) +0.75(28) +1.12(25) +1.09(27) +1.26(25)
Stim On

Mean 3.25 0.48 0.44 0.36
+SD(N) +0.75(28) +0.65(25) +0.75(27) +0.57(25)

Figure 2. European action/intention (kinetic) and postural tremor scores
(0 to 4) for essential tremor patients with unilateral thalamic stimulation
overtime (Mean + 1.5 SEM)

Tremor score
N
N
.

= PD-Off
sa>es PD-ON

Parkinson’s disease

3
Time after implant (months)

Stim Off Pre-implant 3 months 6 months 12 months
Mean 293 2.94 3.07 3.13
+£SD(N) +£1.27(57) +1.28(49) +1.25(45) +£1.24(45)
Stim On

Mean 293 0.46 0.68 0.69
+SD(N) +1.27(57) +0.61(50) +0.77(44) +0.92(45)

Figure 3. European rest tremor score (0 to 4) for Parkinson’s disease

patients with unilateral thalamic stimulation over time (Mean + 1.5 SEM)

Table 3. Tremor scores for the subset of essential tremor and Parkinson’s disease
patients implanted for more than 12 months who were evaluated in a
randomized, controlled manner

Primary endpoint’
Essential tremor (N=19)

Stim Off Stim On
Mean 3.54 3.36 3.50 1.38
+SD(N) +0.69(11) +0.81(11) +0.53(8) +0.92(8)
Parkinson’s disease (N=17)
Stim Off Stim On
Mean 3.89 3.67 3.38 0.63
+SD(N) +0.33(9) +0.71(9) +1.06(8) +0.52(8)

"'The primary statistical comparison, using the Wilcoxon Rank Sum Test, is the long-term Stim Off assessment vs.
the long-term Stim On assessment, in a randomized, controlled comparison.

Individualization of treatment for Tremor

Best results are achieved when the patient is fully informed about
the therapy risks and benefits, surgical procedure, follow-up
requirements, and self-care responsibilities. Medtronic DBS
Therapy for Tremor is appropriate for patients who meet the
following criteria:
- Patients should have disabling tremor of the upper extremity
due to essential tremor or Parkinson’s disease.
- The tremor should constitute a significant functional
disability.
- The tremor should be refractory to pharmacological
therapies.
- Patients should be suitable candidates for stereotactic
neurosurgery.

Medtronic DBS is not intended for the treatment of Parkinson’s
disease symptoms such as bradykinesia/akinesia, rigidity, and/or
postural instability.
Before the Medtronic DBS system isimplanted, the following
conditions should be met:
« Tremor suppression by test stimulation should be
demonstrated in the operating room; and
- Tremor suppression should occur at less than 3 volts, and with
minimal side effects such as paresthesia and speech
difficulties.
Use extreme care with lead implantation in patients with a
heightened risk of intracranial hemorrhage. Physicians should
consider underlying factors, such as previous neurological injury,
or prescribed medications (anticoagulants) that may predispose
a patient to the risk of bleeding.
Physicians should be aware that the risk of initial surgery may
increase with clinical conditions such as:
- Stroke or neurological disorders other than Parkinson’s
disease or essential tremor
- Cardiovascular disease
- Renal or hepatic failure
- Diabetes mellitus
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Patients should be carefully selected to assure that their tremoris
of physiologic origin. Also, patients must be appropriate
candidates for surgery. To help ensure maximum benefits from
the neurostimulation system, long-term, post-surgical
management of patients is recommended.

Stimulation parameters should be adjusted such that maximal
tremor suppression is achieved with minimal side effects. High
parameter values may indicate a system problem or less than
optimal lead placement. Patients should be informed of the risks
of higher parameters as noted in the Warning section of the
appropriate information for prescribers booklet.

Use in specific populations
The safety and effectiveness of this therapy has not been
established for the following:

- Bilateral VIM stimulation

- Patients with neurological disease origins other than essential
tremor or Parkinson’s disease

- Patients with a previous thalamotomy or surgical ablation
procedure

- Pregnancy or delivery
- Pediatric use (patients under the age of 18 years)
- Patients over the age of 80 years

Parkinson’s disease Clinical Studies

Medtronic Parkinson'’s Disease Global
Clinical Study

Study design
Eighteen (18) centers participated in this study. Of these, 11 were
in Europe (4 in Spain, 3in Germany, 2 in France, and 1 each in Italy
and Sweden); 4 were in the United States; 2 were in Australia; and
1 was in Canada. Patients received deep brain stimulators
implanted bilaterally in the GPi or the STN. Under certain
circumstances, the second device system was notimplanted. The
study population included male and female patients, ages 30-75,
diagnosed as having idiopathic Parkinson’s disease as
determined by clinical presence of 3 of the 4 (or 2 of 3, as stated in
the European protocol) cardinal features (tremor, rigidity,
bradykinesia, and postural instability) and good levodopa
response. Patients were to have a disability level due to
Parkinson'’s disease based on the following criteria:
+ Hoehn and Yahr staging 3 or worse when the patientisin the
"off" state;
- Unified Parkinson’s Disease Rating Scale (UPDRS) motor exam
score of 30 or more in the “off” state; and
« Complications of levodopa therapy motor responses,
including motor fluctuations and dyskinesias.

Patients participated in the studies for 12 months; there were 2
pre-implant visits and 4 follow-up visits (1, 3, 6,and 12 months).
See Figure 4 and Figure 5 for pre-implant and follow-up
assessment schedules. Each patient’s dosage of antiparkinson

12 English Clinical Summary 2015-11-01

medication was held constant for 1 month prior to surgery.
Following surgery, physicians monitored antiparkinson
medication status throughout the remainder of the study. For the
purposes of this study, the definition of levodopa equivalent (mg)
is the regular dose of levodopa plus carbidopa (or benserazide) +
(0.75 X the dose of controlled-release levodopa plus carbidopa) +
(10X the dose of bromocriptine) + (100X the dose of pergolide).’

Data collected at each pre-implant and follow-up visit included
the Unified Parkinson’s Disease Rating Scale (UPDRS) and 2-day
patient diaries recorded prior to the visit. At each visit, patients
were evaluated without medication (OFF medication) and with
medication (ON medication). At follow-up visits, patients were
also assessed without stimulation (stimulation OFF) and with
stimulation (stimulation ON).

Patient keeps diary
(two days prior to visit)

'

Patient does not take
antiparkinsonian medication

i wait 8-12 hours

OFF medication

'

Patient takes
antiparkinsonian medication

| Evaluation while

i wait 60 minutes

Evaluation while
ON medication

Figure 4. Pre-implant assessment schedule

Patient keeps diary
(two days prior to follow-up visit)

'

Patient turns stimulation OFF and
does not take antiparkinsonian medication

i wait 8—12 hours

Evaluation with
stimulation OFF while OFF medication

'

Patient turns stimulation ON and
does not take antiparkinsonian medication

i wait 30 minutes

Evaluation with
stimulation ON while OFF medication

'

Patient turns stimulation OFF and
takes antiparkinsonian medication

i wait 60 minutes

stimulation OFF while ON medication

'

Patient turns stimulation ON

| Evaluation with

i wait 30 minutes

Evaluation with
stimulation ON while ON medication

Figure 5. Follow-up assessment schedule

Patient accountability

Total patients enrolled—A total of 160 patients were enrolled:
Spain (n = 30); France (n = 27); United States (n = 26); Canada
(n=20); Germany (n = 20); Sweden (n = 15); Australia (n =
12);and Italy (n=10).

'Langetal, 1997.
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Protocol deviations—A total of 17/160 patients (10.6%) did not

satisfy all eligibility criteria: Hoehn and Yahr Staging Scale
score OFF medication < 3 (n = 5); UPDRS total motor
examination scores OFF medication < 30 (n =4); medications
adjusted during pre-implant (n = 4); prior history of
depression (n = 1); UPDRS total motor examination score
OFF medication < 30, Hoehn and Yahr Staging Scale score
OFF medication < 3 and prior history of depression

(n=1); UPDRS total motor examination score OFF
medication < 30 and Hoehn and Yahr Staging Scale score
OFF medication < 3 (n=1); and UPDRS total motor
examination score OFF medication < 30 and medications
adjusted during pre-implant (n=1).

The majority of study patients were male (107/160; 66.9%).
The mean age of disease onset was 43.9 years (range:
16.5-68.8). Definitive diagnosis occurred approximately 2
years later (mean age: 45.5 years; range: 22.5-70.1) and the
mean age atimplant was 58.1 years (range: 32.1-75.9).

Patients implanted by target site and laterality—Patient

accountability information is presented in Table 4, Figure 6,
and Figure 7. Of the 160 enrolled patients, 106 patients
(106/160, 66.3%) underwent procedures that targeted the
STN (bilateral: 96, unilateral: 6, not implanted: 4) and 54
(54/160, 33.8%) underwent procedures that targeted the
GPi (bilateral: 38, unilateral: 15, notimplanted: 1).

All patients were intended to receive bilateral system
implants that could occur in simultaneous implant
procedures or in staged implant procedures. However, the
target of implant (STN or GPi) and neurosurgical procedures
were at the implanting physician’s discretion. Upon
completion of all procedures, 134 patients (134/160, 83.8%)
had bilateral system implants and 21 patients (21/160,
13.1%) had unilateral system implants.

Unilateral implants were permitted if there was a
satisfactory result with the unilateral implant, the patient
declined the second implant, or there was a concern for
patient safety. For 26/160 patients (16.3%), bilateral system
implants did not occur for the following reasons: satisfied
with unilateral system implant (n = 11); declined second
system (n = 5); second system not implanted due to safety
concern (n=5:intracranial hemorrhage [3], infection [2]);
and no systems implanted (n = 5:intracranial hemorrhage
[2], cognitive disorder [1], hemiparesis/hemiplegia [1], no
therapeutic benefit [1]).

Thirteen of the 160 (13/160, 8.1%) enrolled patients
underwent neurosurgical procedures that did not follow
the planned surgical course. Five of the 13 patients (5/160,
3.1%) had no systems implanted: surgical complications (n
= 3:intracranial hemorrhage [2], hemiparesis/hemiplegia
[1]); combative behavior/cognitive disorder (n = 1); and no
therapeutic benefit from intraoperative test stimulation (n
=1). Four patients who underwent bilateral procedures
had only unilateral systems implanted (intracranial
hemorrhage [3], infection [1]). Four patients underwent

unsuccessful unilateral surgical procedures (positioning
difficulty [1], diplopia [1], dyspnea/hypoventilation [1],
intracranial hemorrhage [1]), but later were implanted
successfully with bilateral systems.

Of the 160 enrolled patients, 139 patients (92 STN and 47
GPi patients) completed 12 months of follow-up. Twenty-
one patients terminated before the 12-month follow-up
visit:adverse events (n = 6: intracranial hemorrhage [4],
cognitive impairment [1], infection [1]); no systems
implanted (n = 5: intracranial hemorrhage [2], cognitive
disorder [1], hemiparesis/hemiplegia [1], no therapeutic
benefit [1]); device explant (n = 4: infection [3], lead
migration [1]); death (n = 3: end-stage Parkinson'’s disease
[1], esophageal neoplasia [1], myocardial infarction [1]); and
lost to follow-up (n = 3: patient refused 12-month visit [2],
patient withdrawal [1]).

Patient data included in safety and efficacy analyses—The
product effectiveness data set excluded the results from 13
patients, because there were sufficient concerns regarding
the reliability of their effectiveness data. Consequently, all
clinical outcomes of these patients were excluded from
study effectiveness analyses, but were included in all safety
analyses. In addition, efficacy analyses presented include
only the subgroup of patients whose efficacy data were
verified with original source documentation. The number
of patients presented in the efficacy histograms varies
depending on the number of patients with verifiable data.

Table 4. Patient accountability: lead and system implant procedures

STN GPi Total
(n=106) (n=54) (n=160)
Type of Lead Implant Procedure
Simultaneous bilateral’ 85(80.2%)  28(51.9%)  113(70.6%)
Sequential bilateral’ 14(13.2%)  12(22.2%) 26(16.3%)
Median time between implants (days) 220 63.5 54.5
Unilateral 7(6.6%)  14(25.9%) 21(13.1%)
Total failed procedures 12/210(5.7%) 3/94(3.2%) 15/304 (4.9%)
(no leads implanted)
Systems Implanted
Patients with bilateral systems 96(90.6%)  38(70.4%)  134(83.8%)
Second implant within 90 days 93(87.7%)  35(64.8%)  128(80.0%)
Second implant greater than 90 days 3(2.8%) 3(5.6%) 6(3.8%)
Patients with unilateral systems 6(5.7%)  15(27.8%) 21(13.1%)
Patients with no systems 4(3.8%) 1(1.9%) 5(3.1%)
Patients Undergoing Failed Procedures 10 (9.4%) 3(5.6%) 13(8.1%)

'4 STN patients underwent attempted unilateral procedures prior to successful bilateral procedures.

Clinical Summary 2015-11-01 English 13



Medtronic DBS Therapy for Parkinson'’s Disease and Essential Tremor

1 Month 3 Months 6 Months 12 Months
. n=92 n=94 n=91
Bilateral System N N » » n=88
n=96 71 Missed Visit 7| Missed Visit 7| Missed Visit ld
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Y Y Y
Terminated Study Terminated Study Terminated Study
n=1 n=3 n=4
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Terminated Study
n=2
1-Month 6-Month
Safety Visit Safety Visit
Not Impl. d n-3 n-3
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Figure 6. Flow diagram of total enrolled STN patients by systems implanted (n = 106)
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Figure 7. Flow diagram of total enrolled GPi patients by systems implanted (n = 54)
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Efficacy results
A number of parameters were evaluated in the study, including
the following:

« Toevaluate PD symptoms, the Unified Parkinson’s Disease
Rating Scale (UPDRS) total motor examination score (Section
) at follow-up was compared to pre-implant. The UPDRS
total motor examination includes 14 items, including
separate questions for axial and peripheral symptoms, to
evaluate speech, facial expression, tremor at rest, action or
postural tremor of hands, rigidity, finger taps, hand
movements, rapid alternating movement of hands, leg agility,
arising from chair, posture, gait, postural stability, and body
bradykinesia and hypokinesia. Each item is scored on a scale
from O (normal) to 4 (severe), with the total possible score
ranging from 0 to 108. At each visit, patients were evaluated
both with medication (ON medication) and without
medication (OFF medication). At follow-up, patients were
also assessed with stimulation (stimulation ON) and without
stimulation (stimulation OFF).

- Toevaluate “on” time and “on” time with dyskinesia, patients
recorded 2-day diaries before each visit. During these 2 days,
patients recorded the amount of time they experienced “on”
time (good motor function, relief from PD symptoms) and
“on” time with dyskinesia (good motor function and relief
from PD symptoms, but troubled by abnormal involuntary
movements).

UPDRS Total Motor Examination (TME) scores—TME scores
improved between pre-implant and 12 months for both GPiand
STN patients when assessed while ON medication with
stimulation ON and when assessed while OFF medication with
stimulation ON (Figure 8 and Figure 9).

For the subset of patients whose data were verified against
medical records:
+ Symptoms of Parkinson’s disease (TME scores) improved for
56/117 patients while ON medication.
+ Symptoms of Parkinson’s disease (TME scores) improved for
102/117 patients while OFF medication.

Patient diary results—"On" time improved between pre-
implantand 12 months for GPi and STN patients (Figure 10). “On”
time with dyskinesia decreased between pre-implantand 12
months for GPiand STN patients (Figure 11).

For the subset of patients whose data were verified against
medical records:
« The duration of “on” time increased by an average of 6.7
hours in GPi patients and 6.1 hours in STN patients.
« The duration of “on” time with dyskinesias decreased by an
average of 4.2 hours in GPi patients and 2.8 hours in STN
patients.
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Safety results

The Medtronic DBS Therapy system was implanted in 155 of 160
enrolled patients involving 289 implanted systems. A total of 134
patients were implanted bilaterally and 21 patients were
implanted unilaterally.

Of the 289 systems implanted, 8 systems were removed and 3
systems were replaced during the clinical study. A total of 293
leads were implanted and 30 leads were removed during the
clinical study. Of these leads, 20 were replaced. One bilaterally
implanted patient had both leads replaced twice. No leads were
leftin place while a second lead was implanted on the same side;
see Table 5.

Three patients died during the 12-month study period. Causes of
death included esophageal neoplasia, myocardial infarction, and
end-stage Parkinson’s disease.

Table 5. Summary ofimplanted, internalized, replaced, and explanted device
components

STN GPi  All patients
Number of systems
Implanted (all components) 198 91 289
Replaced (all components)’ 3 0 3
Total Implanted and Replaced (all components) 201 91 292
Explanted, not Replaced (all components)? 4 1 5
Total Number of Patients Successfully Implanted 96 38 134
with a Bilateral System
Total Number of Patients with Bilateral Systems 85 35 120
at 12-month Follow-up
Total Number of Patients with Bilateral Systems 84 35 119
in Use at 12-month Follow-up
Number of DBS leads
Implanted 200 93 293
Replaced? 13 7 20
Total Implanted and Replaced 213 100 313
Repositioned 2 4 6
Explanted, not Replaced* 6 4 10
Number of neurostimulators
Internalized 198 91 289
Replaced® 4 3 7
Total Internalized and Replaced 202 94 296
Explanted, not Replaced® 6 2 8
Number of extensions
Internalized 198 91 289
Replaced’ 5 6 11
Total Internalized and Replaced 203 97 300
Explanted, not Replaced?® 6 3 9

' Systems replaced due to: infection (n = 2), lead migration (n=1).

2 Systems explanted (not replaced) due to: infection (n = 4), headache/infection (n=1).

° DBS leads replaced due to: positioning difficulties (n = 5), increased Parkinson’s disease symptoms (n = 5), lead
breakage (n =4), infection (n = 3), migration (n = 1), lead breakage/migration (n = 1), intermittent continuity (n =
7).

“DBS leads explanted (not replaced) due to: infection (n = 5), migration (n = 2), lead dislodgement (n=1),
intracranial hemorrhage (n = 1), headache (n=1).

* Neurostimulators replaced due to: infection (n = 3), infection/abnormal healing (n = 1), battery failure, normal (n
=2), migration (n=1).

¢ Neurostimulators explanted (not replaced) due to: infection (n = 8).

’Extensions replaced due to: infection (n = 6), lead breakage (n = 2), increased PD symptoms (n = 1), conductor
wire broken (n= 1), migration (n=1).

 Extensi ons explanted (not replaced) due to: infection (n=9).

Adverse events

All 160 enrolled patients were evaluated for the occurrence of
adverse events. One hundred and fifty-four (154/160, 96.3%) of
the enrolled patients experienced 1 or more adverse events.
Table 6 lists adverse events for all patients reported during the
clinical investigation by major category and subcategories.

Over the entire study duration, 12/160 patients (7.5%) had
intracranial hemorrhage; 17/160 patients (10.6%) had device-
related infection; 16 patients (10.0%) had paresis/asthenia; and
13/160 patients (8.1%) had hemiplegia/hemiparesis.

The rate of stimulation-related adverse events was 51.9% (83/160
patients) and the rate of ongoing stimulation-related events was
22.5% (36/160 patients). The rate of serious stimulation-related
adverse events was 9.4% (15/160) and the rate of ongoing serious
stimulation-related adverse events was 3.1% (5/160) patients.
Ongoing serious stimulation-related adverse events included:
worsening of motor impairment/PD symptoms (dyskinesia),
sensory impairment (pain), and speech/language (dysarthria,
hypophonia, and speech disorder).

Other stimulation-related adverse events included: worsening of
motor impairment/PD symptoms (worse motor fluctuations,
incoordination, abnormal gait, akinesia/bradykinesia, tremor,
rigidity, myoclonus and dysphagia); sensory impairment
(paresthesia, sensory disturbance, hypesthesia, hearing [tinnitus]
and headache); speech/language (voice alteration); eye (visual
disturbances [diplopia, abnormal vision and visual field defect]
and eye disorders [twitching]); cognitive (thinking abnormal,
confusion, alteration of mentation [dizziness]); general
(respiratory [laryngismus], musculoskeletal [abnormal posture],
gastrointestinal [vomiting], urogenital [urinary incontinence],
metabolic/nutritional [weight loss], skin and appendages
[sweating] and systemic [accidental injury]); sleep [somnolence
and insomnial; neuropsychological (psychiatric disturbances
[manic reaction and neurosis]); general paresis/asthenia; internal
system events (shock/jolt, positioning difficulties); cardiovascular
(cerebrovascular accident); hemiplegia/hemiparesis (asthenia);
and depression.

The rate of device-related adverse events was 36.9% (59/160
patients) and the rate of ongoing device-related events was
10.0% (16/160 patients). The rate of serious device-related
adverse events was 17.5% (28/160 patients) and the rate of
ongoing serious device-related adverse events was 6.3% (10/160
patients). Ongoing, serious device-related adverse events
included: internal DBS system events (intermittent continuity,
electromagnetic interference, and lead breakage); infection,
worsening of motor impairment/PD symptoms (worse motor
fluctuations, and incoordination) due to loss of effect; and skin
and appendages (erosion). Other device-related adverse events
included: internal DBS system events (shock/jolt, dislodged,
migration, normal battery failure, malfunction, current leak, wire
breakage, kinked electrode, electrode problem, positioning
difficulties, impedance low); external system events (difficult to
program, printer problem); sensory impairment (pain, sensory
disturbance, paresthesia, and headache); speech/language
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(hypophonia); skin and appendages (skin disorder);
subcutaneous hemorrhage/seroma (seroma); paresis/asthenia;

metabolic/nutritional (edema); and cerebral spinal fluid

abnormality (pneumocephalus).

One patient experienced manic symptoms (manic reaction) and
attention and cognitive deficits (thinking abnormal) concurrent
with exposure to an electronic article surveillance

(electromagnetic interference) device.

Table 6. Summary of adverse events for all patients reported at the Medtronic
Parkinson’s Disease Global Clinical Study

Major category

All patients (n =160)

# of events

Study

# (%) of

(serious) related patients 95%Cl!

Intracranial hemorrhage? 13(8) 13 12(7.5%) (3.4,11.6)
Device-related infection? 32(23) 31 17(10.6%) (5.9,15.4)
Infection with explant? 15(15) 15 9 (5.6%) (2.1,9.2)
Infection without explant? 17 (8) 16 12(7.5%) (3.4,11.6)
Paresis/asthenia? 16 (1) 6 16 (10%) (5.4,14.7)
Hemiplegia/hemiparesis? 15(8) 10 13(8.1%) (3.9,12.4)
‘;Vl;’;;‘:;‘:)’;g:fz’“"t” impairment/. 35548 130 110(688%)  (61.6,75.9)
Dyskinesia? 131(22) 64 60(37.5%) (30.0,45.0)
Worse motor fluctuations? 85(15) 23 56 (35%) (27.6,42.4)
Abnormal gait? 38(4) 10  30(18.8%) (12.7,24.8)
Incoordination? 33(3) 14 29(18.1%) (12.2,24.1)
Tremor? 22(0) 4 18(11.3%) (6.4,16.2)
Akinesia/bradykinesia? 20(0) 9  19(11.9%) (6.9,16.9)
Dysphagia? 13(3) 2 12(7.5%) (3.4,11.6)
Rigidity? 13(1) 3 12(7.5%) (34,11.6)
Myoclonus 1(0) 1 1(0.6%) 0,1.9)
Therapeutic response, decreased 1(0) 0 1(0.6%) 0,1.9)
Sensory impairment? 148 (14) 59  79(49.4%) (41.6,57.1)
Pain? 71(5) 15 50(31.3%) (24.1,38.4)
Paresthesia? 37(1) 23 29(18.1%)  (12.2,24.1)
Sensory disturbance? 18(2) 1 16 (10%) (5.4,14.7)
Headache? 16 (4) 8 14 (8.8%) (4.4,13.1)
Neuralgia 3(2) 0 3(1.9%) (0,4.0)
Hearing? 2(0) 1 2(1.3%) (0,3.0)
Neuropathy 1(0) 1 1(0.6%) 0,1.9)
Cognitive? 142(21) 61 72(45%)  (37.3,52.7)
Confusion? 56 (5) 27  44(27.5%)  (20.6,34.4)
Thinking abnormal? 39(3) 16 33(20.6%) (14.4,26.9)
Hallucinations 15(2) 1 11 (6.9%) (3.0,10.8)
Alteration of mentation? 16 (5) 9 14 (8.8%) (4.4,13.1)
Amnesia? 9(2) 6 8(5.0%) (1.6,8.4)
Delusions? 5(4) 0 4(2.5%) (0,4.9)
Dementia 2(0) 2 2(1.3%) 0,3.0)
DBS System? 93(33) 80 57(35.6%) (28.2,43.1)
Internal? 86(33) 74 55(34.4%) (27.0,41.7)
External? 7(0) 6 6(3.8%) (0.8,6.7)
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Table 6. Summary of adverse events for all patients reported at the Medtronic
Parkinson’s Disease Global Clinical Study

All patients (n = 160)

Major category # ofe\{ents Study # (%) of 959%CI'
(serious) related patients
Speech/Language’ 77 (15) 48 59(36.9%)  (29.4,44.4)
Dysarthria? 47 (6) 32 42 (26.3%) (19.4,33.1)
Speech/language?’ 30(9) 16 23(14.4%) (8.9,19.8)
Neuropsychological® 55(18) 6 31(194%) (13.3,26.0)
Psychiatric disturbances? 25(8) 4 14 (8.8%) (4.4,13.1)
Personality disorder 12 (4) 1 9(5.6%) (2.1,9.2)
Hostility 6(2) 0 5(3.1%) (0.4,5.8)
Manic reaction? 5(2) 2 3(1.9%) (0,4.0)
Neurosis? 1(0) 1 1(0.6%) (0,1.9
Paranoid reaction 1(0) 0 1(0.6%) (0,1.9)
Anxiety? 25(7) 2 20(12.5%) (7.4,17.6)
Apathy 4(2) 0 4(2.5%) (0,4.9)
Suicide attempt 1(1) 0 1(0.6%) 0,19
Depression? 41(10) 4 35(21.9%) (15.5,28.3)
Sleep? 45(1) 8 37(23.1%) (16.6,29.7)
Eye? 48 (6) 25 39(24.4%) (17.7,31.0)
Visual disturbance? 33(6) 20 30(18.8%) (12.7,24.8)
Eye disorder? 10(0) 5 9 (5.6%) (2.1,9.2)
Eye infection 5(0) 0 4(2.5%) (0,4.9)
subcutaneous hemorrhage/ 15(6) 10 1488%)  (44,13.)
Convulsions 7(6) 5 7 (4.4%) (1.2,7.5)
Death 3(3) 0 3(1.9%) (0,4.0)
Cerebral spinal fluid abnormality 5(1) 5 5(3.1%) (0.4,5.8)
General? 312(52) 40 110(68.8%) (61.6,75.9)
Systemic? 75(14) 7 49(30.6%) (23.5,37.8)
Gastrointestinal® 55(5) 9  41(25.6%) (18.9,32.4)
Urogenital? 53(7) 3 43(26.9%) (20.0,33.7)
Respiratory 43 (10) 8 30(18.8%) (12.7,24.8)
Metabolic/nutritional? 36 (4) 6  29(18.1%) (12.2,24.1)
Musculo-skeletal? 21(7) 2 19(11.9%) (6.9,16.9)
Skin and appendages? 25(5) 5  22(13.8%) (8.4,19.1)
Ecchymosis 1(0) 0 1(0.6%) 0,1.9)
Erosion? 3(3) 2 3(1.9%) (0,4.0)
Infection, fungal 2(0) 0 2(1.3%) (0,3.0
Lymphedema 1(0) 0 1(0.6%) (0,1.9
Petechia 1(0) 0 1(0.6%) 0,1.9)
Psoriasis 1(1) 0 1(0.6%) 0,1.9)
Rash 7(0) 0 7 (4.4%) (1.2,7.5)
Skin disorder 6(1) 2 6 (3.8%) (0.8,6.7)
Sweating? 3(0 1 3(1.9%) (0,4.0)
Ear 4(0) 0 4(2.5%) (0,4.9)
Cardiovascular? 64 (14) 24 32(20%)  (13.8,26.2)

"Note: Exact 95% confidence intervals were used when the # (%) of patients was 0 (0%) because the normal
approximation to the binomial does not provide a confidence interval. In every other case, the normal
approximation to the binomial was used to calculate confidence intervals.

?Includes adverse events related to the system components.
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Potential adverse events

Adverse events which may potentially occur, but were not
reported in the clinical trials, include:

« Allergic response to, or rejection of, the implanted material

« Random neurostimulator component failure, which can
potentially resultin a charge imbalance that may cause
tissue damage

Conclusions drawn from Medtronic
Parkinson’s Disease Global Clinical Study

The preclinical and clinical testing provide a reasonable
assurance that Medtronic DBS Therapy for Parkinson'’s Disease is
safe and effective when used in accordance with its labeling.

A Comparison of Best Medical

Therapy and Deep Brain Stimulation

of Subthalamic Nucleus and Globus
Pallidus for the Treatment of Parkinson’s
Disease Study: Phase | and Phase I

Introduction

The study was conducted in partnership with the Veterans Affairs
(VA) Cooperative Studies Program (CSP), the National Institute of
Neurological Disorders and Stroke (NINDS), and Medtronic.

This was a prospective, randomized, concurrent, controlled,

multicenter study with blinded motor assessments in which subjects

with Parkinson’s disease (PD) were enrolled at 13 VA and University
medical centers. The objective of Phase | of the study was to
compare Best Medical Therapy (BMT) versus Deep Brain Stimulation
(DBS) outcomes at 6 months. The Phase Il portion of the study
compares Subthalamic Nucleus (STN) with Globus Pallidus internal
(GPi) stimulation at 24 and 36 months and was required as a
post-approval study for the Parkinson’s disease indication.

Study design/methodology

Upon enrollment into the study, subjects were randomly assigned to

one of two treatments: best medical therapy (BMT) or DBS. BMT for
the subjects was under the direct supervision of a neurologist who
specializes in the treatment of Parkinson’s disease. The baseline
assessments for both groups were prior to medication changes and
DBS implant as appropriate. Medications were adjusted to provide
the best possible control of symptoms with the fewest medication-
related side effects.

On/Off medication and On/Off stimulation assessments for the DBS
group were conducted using the following methodology: subjects
discontinued medication at least 12 hours prior to the evaluation

and the stimulator was turned Off at least 1 hour prior to conducting

the Off medication/Off stimulation assessments. The stimulator was
then turned On for 1 hour prior to conducting the Off medication/
On stimulation assessments. Subjects then took their reqular dose of
medication and completed the On medication/On stimulation
assessments.

Subjects were stratified based on age and study center. At the time
of randomization, each subject who entered into the DBS treatment
group was subsequently randomly assigned to receive deep brain
stimulation in one of the two targets of stimulation: GPi or STN. These
subjects underwent implantation within 1 month of randomization.

Subjects randomized to the BMT treatment group received best
medical treatment for 6 months and completed follow-up visits at 3
months and 6 months. At the 6 month follow-up visit, they were
randomly assigned to receive deep brain stimulation in one of the
two targets of stimulation: GPior STN. Surgery occurred within a
month following the 6-month assessment visit.

Subjects were followed in the study for a minimum of 2 years after
DBS surgery. Subjects were to be followed after surgery for the
shorter interval of (a) 3 years following surgery or (b) until the last
subject enrolled reached his or her 2 year follow-up after surgery.
Subjects returned for follow-up visits approximately 1 month, 3
months, and 6 months after surgery and then every 6 months for 2
years and again at 3 years (if the study was not yet completed).

Figure 12is a flowchart of the overall study design.
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FU@ 1, 3, 6,
| ] || 18,24, 30,
GPi (& 36) mP
Best Medical —| 3,6 mF/U |——
— Therapy
(6-m delay in STN FlU@1, 3,6,
surgery) ] ] 18, 24, 30,
(& 36) mP
Recruit eligible
subjects from VA - H FU@1,3,6
and university sites 12,18, 24,
GPi | (&36)m
Immediate
Surgery
STN FU@1,3,6,
— 12,18, 24,
(& 36) m

Abbreviations: F/U = follow up; m = month(s); GPi = globus pallidus interna; STN = subthalamic nucleus; VA = Department of Veterans Affairs.

“The recruitment process included these activities: First there was the screening activity where preliminary eligibility was assessed. If that was met, the
informed consent was completed. After the consent was completed, the baseline assessment activity occurred with collection of baseline data and

verification of eligibility (inclusion and exclusion criteria). If the eligibility c
assignment to either the BMT or DBS treatment group.

riteria were verified, then the randomization activity ensued, with a random

bStudy visits represent time from DBS randomization. Analyses presented are for time from system implant.

Figure 12. Study design

Study Population

The inclusion and exclusion criteria were the following:

Inclusion Criteria

- Idiopathic Parkinson'’s Disease

+ Hoehn &Yahr > stage 2 “off"meds

« L-dopa responsive with clear‘on"periods

- Persistent disabling symptoms despite medication therapy
« Stable on medication therapy > 1 month

- Age > 21 years

- Available for follow-up

Exclusion Criteria

- Parkinson’s plus syndromes, secondary or atypical Parkinson'’s
syndromes

Previous PD surgery

+ Medical contraindications to surgery

Contraindication to MRI

Active alcohol or drug abuse

« MMSE score < 24 or other
neuropsychological dysfunction

Intracranial abnormalities to contraindicate surgery
« Pregnancy
Participation in another research study

Table 7 describes the demographics of those subjects in the
Phase I analysis.
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Table 7. Phase | Baseline demographics characteristics

BMT (n=134) DBS(n=121)

Variable Result Result p-value
Age - yr (mean =+ std) 62.3£9.0 62.4+8.8 0.974
No. of years since diagnosis of PD (mean + std) 13.2+59 114456 0.016
No. of years on PD medication (mean =+ std) 12656 10.8+54 0.013
% Male 82.1% 81.0% 0.872

Table 8 describes the demographics of those subjects in the
Phase Il analysis.

Table 8. Phase Il Baseline demographics characteristics

GPI(n=152) STN (n=147)

Variable Result Result p-value

Age - yr (mean + std) 61.8+8.7 61.9+8.7 0.925
(range, 39-82) (range, 37-83)

No. of years since diagnosis of PD (mean =+ std) 12,0455 12054 0.959

No. of years on PD medication (mean = std) 11.5£54 11.1£5.0 0469

9% Male 87.5% 78.9% 0.062

Subject disposition for Phases I and Il is shown in Figure 13.
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’ 316 Subjects enrolled and randomized ‘

|

61 were assigned
directly to DBS after
randomization to BMT

was closed**

121 were initially
assigned to DBS
(GPi or STN)

[

255 were included in safety analyses of BMT vs. DBS at 6 months
227 were included in the efficacy analyses*

17 BMT subjects
withdrew

117 BMT continued to DBS
(randomized to GPi or STN)

l

’ 299 randomized to target site for Phase 11 ‘

(290 received implants)
152 GPi 147 STN

14 subjects discontinued: 24 subjects discontinued:
9 withdrew, 5 deaths ~ —— —1 16 withdrew, 8 deaths
(2 before DBS, 12 after) (7 before DBS, 17 after)

134 were initially
assigned to BMT

147 included in 24-month
safety analyses,
137 included in 24-month
efficacy analyses***

152 included in 24-month
safety analyses,
147 included in 24-month
efficacy analyses***

GPi Total STN
36-month analysis 36 Month 36-month analysis
Efficacy = 106 Efficacy: N=195 Efficacy = 89
Safety = 104 Safety: N=187 Safety = 83

*227 subjects (BMT, n=116; DBS, n=111) consented to release their data to Medtronic.
** 57 subjects (GPj, n=31; STN, n=26) consented to release their data to Medtronic.
¥ 277 subjects (GPi, n=147; STN, n= 137) consented to release their data to Medtronic.

Figure 13. Subject disposition (Phase | and Phase ll).

Screened subjects not meeting eligibility requirements in
Phase I—Of the 278 subjects who had been screened for
eligibility, 23 did not meet the inclusion criteria before
randomization.

Table 9 summarizes reasons for non-participation of these
subjectsin Phase |. Note that some subjects had more than one
reason.

Table 9. Number of exclusions by reason in Phase I'

Reason for Exclusion Frequency
Not responsive to L-dopa (no clearly defined ‘on"periods) 2
Disabling symptoms < 3 hours per day 2
Not willing to participate in study follow-up procedures 9
Mini-mental score < 24 4
Medical contraindication to surgery and/or stimulation 1
Other neuropsychological dysfunction that would contraindicate surgery 8
Met eligibility criteria but unwilling to participate 2

"Note: A subject may have had > 1 exclusion; 23 subjects were excluded.

BMT Withdrawals/terminations following informed consent

The reasons for BMT subject withdrawal after the 6-month
follow-up and before DBS randomization are shown in Table 10.
Eleven BMT subjects withdrew informed consent, 2 BMT
subjects withdrew from the study after randomization to BMT
(ie, did not want to wait 6 months for DBS surgery), 2 subjects
failed the neuropsychological tests, 1 BMT subject withdrew

because the subject was doing well after 6 months of best
medical therapy,and 1 BMT subject decided not to have surgery
after 6 months of best medical therapy.

Table 10. Numberof BMTwithdrawals/terminations following initial consent

BMT (n=134)
Reason for Termination n %
Withdrew informed consent 11 82
Withdrew after randomized to BMT 2 15
Withdrew due tofailing neuropsychological tests 2 15
Withdrew doing wellat6 months 1 08
Donotwantto have surgery 1 08
Total 17 127

Withdrawals/terminations after randomization in Phase Il
There were 299 subjects who were randomized to a target site.
Ofthese 299 subjects, 152 were randomized to the GPi group and
147 were randomized to the STN group. A total of 38 subjects,

14 GPiand 24 STN, withdrew or were terminated after
randomization to a DBS target site. A total of 290 subjects
received DBS surgery.

Table 11 shows reasons for withdrawals/terminations overall.

Table 11. Number of subject deaths and withdrawals overall

Type of withdrawal n
Death 13
Withdrew consent 11
Withdrew due to medical conditions 11
Other 3
Total 38

Causes of death are described in the Phase Il Adverse Event
Overview section.

There were 187 subjects eligible for the 3-year safety cohort as
they had a 2-year visit and consented to be followed to 3 years.
Ofthose, 159 subjects completed the 3-year visit. There were 25
subjects who withdrew and 3 subjects who died after the
24-month visit or could not make the 36-month visit. Reasons for
withdrawal include the following: lack of transportation due to
health, financial, and family issues (6), subject did not return for
the 36-month visit (5), terminated from study by site coordinator
(5), withdrew consent (3), miscommunication with study
coordinator (2), lost to follow-up (2), subject too difficult to
comply with protocol (1), and subject unwilling to comply with
protocol (1).

Analysis methods

The primary analysis method for each endpoint was based on
intent-to-treat (ITT) principles. Missing data were imputed using
a multiple imputation strategy. This involved imputing data

Clinical Summary 2015-11-01 English 21



Medtronic DBS Therapy for Parkinson'’s Disease and Essential Tremor

multiple times, running the analysis on each iteration, and then
combining the analyses into one analysis result with an
appropriately increased variance.

Sensitivity analyses were performed to assess the potential
impact of subjects who withdrew from the study. The sensitivity
analyses, provided with each endpoint, were done using 2
separate datasets: completers (ie, includes those subjects with
data at baseline and the analysis timepoint with no imputation
for missing values), and worst-case (based on the ITT data set).
For Phase |, the worst-case imputation used the reported values
within a treatment group that resulted in the best change for the
BMT group and the worst change for the DBS group. For Phase ,
the worst-case imputation used the reported values within a
target site that resulted in the worst change for each respective
targetsite.

Since there were a large number of endpoints and the statistical
analysis plan did not specify a method for controlling for
multiple endpoints, it is not appropriate to calculate p-values for
the secondary endpoints. Completers and worst-case analyses
have been provided for completeness.

Phase | continuous endpoints were analyzed with an analysis of
covariance (ANCOVA) mixed model that included the covariates
of number of years since diagnosis of PD and number of years on
PD medication. These 2 baseline demographics were included
because both showed statistically significant differences
between the BMT vs. DBS groups (refer to Table 7). Categorical
endpoints were analyzed with a logistic regression model that
included the same covariates: number of years since diagnosis of
PD and number of years on PD medication. Data are presented
by randomized treatment group assignment, BMT or DBS.

Phase Il continuous endpoints were analyzed with an analysis of
variance mixed model and categorical endpoints were analyzed
with a logistic regression model or chi-square test.

Data sets analyzed

Phasel

In Phase |, a total of 255 subjects were randomized to the study.
Data considered for the efficacy analyses were from the 227
subjects who consented to release their data to Medtronic (BMT
n=116,DBS n=111).The data sets used for Phase | analyses are
summarized in Table 12.

Subjects with baseline and 6-month follow-up scores who
consented to release their data to Medtronic were considered in
the completers analyses.

The safety analysis included a total of 255 subjects who were
randomized to BMT or DBS.
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Table 12. Phase | Efficacy and safety data sets analyzed

Phase | Data sets analyzed

Efficacy data sets Number of subjects

Intent -to-treat Total n=227;BMTn=116,DBS n=111

Completers Total n=209; BMT n=107, DBS n=102
Safety data sets

Safety Total n=255;BMT n=134,DBS n=121
Phasell

In Phase Il, a total of 299 subjects were randomized to receive
deep brain stimulation of the globus pallidus internal (GPi) or the
subthalamic nucleus (STN). Data considered for the safety
analysis for Phase Il of the study were those data obtained after
subjects had been randomized to the GPi or the STN target sites.
Data considered for the efficacy analysis were from subjects who
also consented to release their data to Medtronic for a total of 284
subjects (GPin=147,STN n=137).The data sets used for Phase Il
analyses are summarized in Table 13.

The completers analyses were based on data from those subjects
who completed the required baseline and 24-month or
36-month visits and who consented to release their data to
Medtronic. The modified-ITT cohort is defined as the 195 subjects
who consented to be followed to the 36-month follow-up and
who consented to release their data to Medtronic. Additional
information regarding the 36-month efficacy cohort is provided
in the Subgroup Comparisons section.

The 24-month safety analysis included a total of 299 subjects
who were randomized to the GPi or the STN target sites. The
36-month safety analysis included all subjects who completed
the 24-month visit and who also had consented for the 36-month
visit, as required by protocol amendment (n=187).

Table 13. Phase Il Efficacy and safety data sets analyzed

Phase Il Data sets analyzed

Efficacy data sets Number of subjects

Intent -to-treat (24-month) Total n=284; GPin=147,STN n=137

Completers (24-month) Total n=254; GPin=135,STN n=119
Modified ITT (36-month) Total n=195; GPin=106, STN n=89

Completers (36-month) Total n=157; GPin=89, STN n=68

Safety data sets

Safety (24-month) Total n=299; GPin=152, STN n=147

Safety (36-month) Total n=187; GPi n=104, STN n=83

Protocol deviations Phasesland i

Major protocol deviations were from subjects in the DBS
treatment group in Phases | and Il and were defined as those that
impinge on (a) subject well-being, (b) data integrity, or (c) subject
participation. There were 27 major deviations: DBS surgery
performed by non-study surgeon (7), necessary re-operation (6),
DBS surgery outside of specified visit window (4), deviation in
approved surgical technique (3), DBS surgery not performed (3),
randomization error (2), improper consent process (1), and device
issue (1).
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Phase | Results

Refer to the Limitations of the study section at the end of the
Phase | results for a discussion of the study design and associated
limitations.

A comparison of primary and secondary outcome measures for
subjects < 70 years of age versus subjects > 70 years of age has
been provided in the“Phase | Subgroup comparisons”section.

Primary outcome measures

The primary outcome for the comparison of DBS to BMT at 6
months is change from baseline in motor function based on time
spentin the"on”state without troubling dyskinesias. This was
assessed using subject motor diaries. Subjects were asked to

Sensitivity analyses were conducted using completers, subjects
who completed both the baseline and 6-month assessments,
and using a worst-case scenario for those with missing data. As
showninTable 15, the completers analysis confirmed the same
conclusions as the multiple imputation analysis. The worst-case
scenario resulted in confirming the statistically significant results
of DBS being better than BMT in“On"time without troublesome
dyskinesias and“Off"time. The difference in“On"time with
troublesome dyskinesias was not statistically significantly
different between the 2 groups and Asleep time was favorable to
the BMT group (BMT mean change of anincrease of 0.6+2.3
hours and the DBS having a decrease of 0.3+3.0 hours).

Table 15. Phase I: sensitivity analyses for motor diaries at 6 months

BMT DBS
complete a motor.dlaryfor2days out ofthe.7.days durmg the N . Mean < Std Mean < Std
week before baseline and study follow-up visits. In 30-minute Motor diaries  Time n (% chg) n (%chg) P-value
intervals, the subject recorded whether he/she was “off"state, “on” Completers
state, "on"with dyskinesias, or asleep. The variable is summarized "On'time
) without
in hours per day' troublesome 6 Month - BL 106 00+32 08 53%39 oy
o . i i | 0 0, -
As supportive to the primary outcome measure, Table 14 also ?hygt‘ge;;;ay) (04%) (62.9%)
shows comparisons of motor diary outcomes“On"time with
troublesome dyskinesias, "Off"time, and Asleep time by t%llg‘gix‘gh
treatment group from baseline to 6 months. The treatment effect  dyskinesias ~ 6Month-8L 106 ((’; §(254 98 (2695123/5 <0001
p-values for“On"time without troublesome dyskinesias, “On”time (hours per day)
with troublesome dyskinesias, and“Off"time are statistically “Off"time . eias
L . . . -0.1+2. -28+3.
significantly different with the DBS group showing improvement (hoursperday) 6Month-BL 106 £0.9%) 98 (age <0001
over the BMT group. Asleeptime s e
, . h d - 2L 4L 2
Table 14. Phase I: Comparisons of motor diaries at 6 months by treatment group, (hours per day) 6 Month-BL 106 (2.7%) %8 (6.1%) 0331
Randomized, Open-label study
(intent-to-treat, multiple imputation) Worst-case
Best medical therapy  Deep brain stimulation “On"time
(BMT) (DBS) without
n Mean + Std n Mean + Std troublesome 6 Month-BL 16 1.1+£49 " 38+57 <0001
- . - = kinesi 15.99 29 -
Motordiaries ~ Time (% missing) (%chg) (%missing) (%chg) P-value Ejhyéu‘rzepséarsday) (15.9%) (59.2%)
“On"time Baseline 116 69 +29 111 64 +28
without 6 Month 116 69 + 34 111 116 + 4.1 “On’time with
troublesome 6 Month - BL 116 00+ 33 111 52+40 <0001  troublesome
dyskinesias (8.6%) 0% (17%)  (817%) dyskinesias  6Month-BL 116 re m gy 0523
(hours per day) (hours per day) o i
"On"time with  Baseline 116 43 + 3.1 11 45 + 3.1 “Off"time
05+3.1 1.8+45
troublesome 6 Month 116 4.1 +£32 111 16+ 32 (hours per day) 6 Month -BL 116 e o 111 o o 0009
dyskinesias  6Month-BL 116 02 +34 11 29+37 <0001 (-8.6%) (-30.5%)
(hours per day) (8.6%) (5.1%) (11.7%) (-64.4%) Asleep time 06423 03430
(hours perday) 6 Month-BL 116 o o 111 o 0009
“Off"time Baseline 116 56+ 28 m 59 + 25 (8:4%) (-4:4%)
(hours perday) 6 Month 116 55+27 1 29+29 ] ] ] ]
6 Month - BL 116 01 + 29 111 29 +36 <0001 AbfrEV/aly/ons,'BMT:besrmedlcaltherapy;DBS:deepbra/nsr/mu/anon;Srd:srandarddewar/on;chg:change;
(8:6%) (-1.3%) (17%)  (-49.9%) Bl=bascline.
Note: For the measures of “On”time without troublesome dyskinesias and Asleep time, higher values (positive change)
Asleep time Baseline 116 71416 111 73418 as compared with baseline indicate an improvement in function. For the measures of “On”time with troublesome
h P d h D D dyskinesias and “Off"time, lower values (negative change) as compared with baseline indicate an improvement in
(hours per day) 2!\,\20mh oL Hg (733 f %8 H} (7)1 f ;O 0328 function. Subjects were taking their reqular medication regimen during the recording of these data.
onth- (8.6%) '(2 E% )' (11.7%) '(5 5% )' ’ Statistical test associated with p-values: Analysis of covariance with number of years since PD diagnosis and number

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
BL=baseline.

Note: For the measures of “On" time without troublesome dyskinesias and Asleep time, higher values (positive change)
as compared with baseline indicate an improvement in function. For the measures of “On” time with troublesome
dyskinesias and "Off"time, lower values (negative change) as compared with baseline indicate an improvement in
function. Subjects were taking their reqular medication regimen during the recording of these data.

Statistical test associated with p-values: Analysis of covariance with number of years since PD diagnosis and number
of years on PD medication as covariates using multiple imputation; statistical significance of treatment group term.

of years on PD medication as covariates; statistical significance of treatment group term.

Secondary outcome measures

A number of secondary outcome measures were evaluated
in the study, including the following:

« Schwab & England Scale (ADL)
- UPDRSI-IV
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- Timed stand-walk-sit test

. Parkinson’s Disease Questionnaire (PDQ)-39 (Quality-of-life
assessment)

Safety and additional outcome measures
« Neuropsychological tests
- Medication use

+ Subgroup analysis comparing those subjects < 70 years of
age versus > 70 years of age

Note that DBS is approved as an adjunct to medications.
However, some assessments were performed without adjunctive
medications (ie, medications Off). In these cases, the comparison
is to no treatment. Following a medication Off assessment,
subjects take their medications. Under these circumstances
subjects are assessed on BMT alone. Therefore, the relevant tables
provide a comparison of no therapy, DBS alone, BMT alone, and
DBS as an adjunct to BMT. Although the relevant tables do not
provide a direct comparison of DBS alone to BMT alone,
information on BMT alone (included in the section of BMT vs DBS)
allows this comparison.

Schwab & England

As shown in Table 16, the degree of reported improvement in the
Schwab & England scale while On medication favored the DBS
subjects (83.4+10.7 at baseline to 87.6+10.3 at 6 months) when
compared with BMT subjects (81.8+11.8 at baseline to 80.6+11.7
at 6 months). When subjects are compared in the "Off medication’
state, the reported improvement was 50.0+19.9 at baseline to
69.1+19.7 at 6 months in DBS subjects compared with 51.6+19.5
at baseline to 49.5+18.8 at 6 months in subjects receiving no
medication. The Schwab & England score at 6 months for BMT
alone is better than DBS alone; however, DBS as an adjunct to
BMT (ie, as indicated) is higher than DBS alone at 6 months and
BMT at 6 months.

4

Table 16. Phase I: Comparisons of Modified Schwab & England at 6 months by
treatment group (intent-to-treat, multiple imputation)

Table 17. Phase I: sensitivity analyses for Schwab and England at 6 months

BMT' DBS

. . Mean Mean
Variable Time n (%ochg) Std n (%ochg)  Std
Completers
Schwab &
England- -20 19.0
Offmed 6 Month - BL 107 (38%) 157 101 (38.0%) 225
Schwab &
England- ) -17 4.2
Onmed 6 Month - BL 106 21% 121 102 (5.1%) 121
Worst-case
Schwab &
England- 0.5 139
Off med 6 Month - BL 116 (1.0%) 185 A 7.7%) 276
Schwab &
England- . 09 20
On med 6 Month - BL 116 (1.1%) 152 m (2.4%) 14.1

! When Off medication for BVIT, no treatment is provided.

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
BlL=baseline.

Note: Higher values (positive change) as compared with baseline indicate improvement. Medication use (Off/On) is
noted in the first column of the table.

UPDRS I-IV
Adecrease in score represents an improvement in the function
being measured.

UPDRS | (Mentation, Behavior, and Mood)

UPDRS I scores for DBS subjects improved (2.6+2.0to 2.442.1,
-7.09%) while the BMT subjects declined (2.742.0t0 2.942.1, 10.0%)
at 6 months (Table 18).

Table 18. Phase I: Comparisons of UPDRS | at 6 months by treatment group
(intent-to-treat, multiple imputation)

BMT DBS
. . n Mean n Mean
Variable ~ Time (9% missing) (%chg) Std (% missing) (%chg) Std
UPDRS|  Baseline 116 2.7 20 1M1 26 20
6 Month 116 29 21 m 24 21
6 Month - BL 116 03 20 1M1 -0.2 22

(7.8%) (10.0%) (7.2%) (-7.0%)

BMT' DBS

. . n Mean n Mean
Variable Time (% missing) (%chg) Std (% missing) (%chg) Std
Schwab & Baseline 116 516 195 111 50.0 199
England- 6 Month 116 495 188 11 69.1 19.7
Offmed 6 Month-BL 116 -2.0 160 111 19.1 222

(7.8%) (-3.9%) (9.0%) (38.3%)
Schwab & Baseline 116 81.8 118 111 834 107
England- 6 Month 116 80.6 117 m 87.6 103
Onmed  6Month-BL 116 -13 124 111 4.2 120

(8.6%) (-1.5%) (8.1%) (5.0%)

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
BlL=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was
completed while the subject was On medications.

These conclusions were confirmed in the sensitivity analyses
(Table 19).

Table 19. Phase I: sensitivity analyses for UPDRS | at 6 months

" When Off medication for BVIT, no treatment is provided.

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
Bl=baseline.

Note: Higher values (positive change) as compared with baseline indicate improvement. Medication use (Off/On) is
noted in thefirst column of the table.

Table 17 displays the summary of the sensitivity analyses.
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BMT DBS
. Mean Mean
UPDRSI Time n (%chg) Std n (%chg) Std
03 -0.1
Completers 6 Month-BL 107 (10.2%) 20 103 (£5.5%) 22
Worstcase  6Month-BL 116 0 23 m AN
03%) i (13.7%) ’

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;

BlL=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was

completed while the subject was On medications.



Clinical Summary

UPDRS Il (Activities of Daily Living)

Improvement for the DBS subjects were reported compared with
the BMT subjects in the overall UPDRS Il score from baseline to 6
month follow-up (19.1 to 13.7 [-28.2%)] versus 19.6 to 19.6 [-0.1%])
(Table 20).

Table 20. Phase I: Comparisons of UPDRS Il (ADL) at 6 months by treatment group
(intent-to-treat, multiple imputation)

BMT DBS

n Mean n Mean
UPDRSII Time (%omissing)  (%chg) Std  (%omissing)  (%chg) Std
IFActivities  Baseline 116 196 6.1 111 19.1 56

of Daily

Living 6Month 116 196 57 m 137 64
6Month-BL 116 0.0 39 m -54 6

(7.8%) (-0.1%) (9.0%) (-28.2%)

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
BL=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was
completed while the subject was On medications.

Table 21 provides the results of the sensitivity analyses.

Table 21. Phase I: sensitivity analyses for UPDRS Il at 6 months

BMT DBS
Mean Mean
UPDRSII Time n (%chg) Std n (%chg) Std
Completers
I-Activities 6 Month-BL 107 00 39 101 -53 6.0
f Dail
‘L’ivi:;y 02%) (27.8%)
Worst-case
I-Activities 6 Month-BL 116 -10 56 m -4.1 71
of Daily
Living (-5.3%) (-214%)

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
BL=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was
completed while the subject was On medications.

UPDRS Part Il (Motor Function)

As shown in Table 22, the degree of reported improvement in the
blinded UPDRS Part lll (Motor Function, or Total Motor
Examination [TME]) while On medication was greater in DBS
subjects (21.7412.2 at baseline to 18.4410.3 at 6 months) when
compared with BMT subjects (22.5+10.3 at baseline to 22.1+11.0
at 6 months). When subjects are compared in the Off medication
state, the reported improvement was (42.5+13.8 at baseline to
27.1412.9 at 6 months) in DBS subjects compared with (42.6+10.8
at baseline to 41.0+12.7 at 6 months) in subjects without
medication. The UPDRS Il score at 6 months for DBS alone is less
than BMT; however, DBS as an adjunct to BMT (ie, as indicated) is
less than DBS alone at 6 months and BMT at 6 months.

Table 22. Phase I: Comparisons of UPDRS Ill at 6 months by treatment group
(intent-to-treat, multiple imputation)

BMT' DBS
n Mean n Mean
UPDRSIIl  Time (Yomissing)  (%chg) Std  (%missing)  (%chg) Std
ll-Motor Baseline 116 227 92 111 218 108
Function
(Unblindegy 6Month 116 29 10 111 19.1 929
Onmed)  6Month-BL 116 03 88 1M 27 86
(9.5%) (1.2%) (144%)  (-123%)
lIl-Motor ~ Baseline 116 443 13 111 444 135
Function
(Unblinded/ 6Month 116 206 122 111 266 125
Offmed)  6Month-BL 116 17 97 11 179 14
(9.5%) (-3.8%) (144%)  (402%)
lll-Motor Baseline 116 225 103 m 217 122
Function
(®linded/  6Month 116 21 11 11 184 103
Onmed)  gMonth-BL 116 05 100 111 33 99
(9.5%) (-2.1%) (153%)  (15.1%)
ll-Motor Baseline 116 426 108 m 425 138
Function
(®linded/  6Month 116 410 127 111 27.1 129
Offmed)  gMonth-BL 116 16 99 1 -154 106
(9.5%) (-3.7%) (153%)  (363%)

" When Off medication for BVIT, no treatment is provided.

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
BL=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. Medication use (Off/On) is
noted in the first column of the table. Subjects in the DBS group were evaluated with stimulation turned on.

Table 23 provides the results of the sensitivity analyses.

Table 23. Phase I: sensitivity analyses for UPDRS Il at 6 months

BMT' DBS
Mean Mean
UPDRSIIl  Time n (%chg) Std n (% chg) Std
Completers
lI-Motor
Function
(Unblinded/ 6Month-BL 105 02 88 9% 29 86
Onmed) (0.7%) 13.1%)
lI-Motor
Function
(Unblinded/ 6Month-BL 105 -16 95 95 -17.7 1.7
Offmed) (-3.6%) (-39.9%)
l-Motor
Function
@lindedy  6Month-BL 105 04 101 % 29 99
Onmed) (-1.9%) (13.5%)
ll-Motor
Function
@lindedy  6Month-BL 105 15 98 %4 451 107
Offmed) (34%) (:35.7%)
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Table 23. Phase I: sensitivity analyses for UPDRS Ill at 6 months

Table 25. Phase I: sensitivity analyses for Minimal Clinically Important Change

BMT' DBS Categories of Change BMT' DBS
Mean Mean UPDRS Ill, Blinded/Off medication
UPDRSIIl  Time n (%chg)  Std n (%chg) Std Completers
Worst-case Percent of subjects with improvement® from baseline to 6 months 37% 87%
Illlu'r\:lcc;cgrr\ Percent of subjects with no change® from baseline to 6 months 38% %%
(Unblinded/ 6Month-BL 16 17 103 m 35 180 Percent of subjects with worsening® from baseline to 6 months 25% 4%
Onmed) (7.29%) (16.0%)
Worst-case
I-Motor Percent of subjects with improvement® from baseline to 6 months 43% 74%
Function i i b i
Unbiinded/ 6Month-BL 116 43 133 m 17 187 Percent of subjects with no change® from baseline to 6 months 34% 7%
Offmed) 9.8%) (-263%) Percent of subjects with worsening® from baseline to 6 months 22% 19%
UPDRS Ill, Blinded/On medication
lI-Motor Completers
Function
(Blinded/ 6Month-BL 116 21 na2 m 27 167 Percent of subjects with improvement? from baseline to 6 months 30% 40%
Onmed g
) (94%) (124%) Percent of subjects with no change® from baseline to 6 months 46% 36%
Percent of subjects with worsening® from baseline to 6 months 24% 23%
ll-Motor
Function Worst-case
Blinded/ 6Month-BL 116 -38 122 11 72 215
i ithi a i 0 9,
Offmed) (8:8%) 169%) Percent of subjects with improvement? from baseline to 6 months 37% 34%
Percent of subjects with no change® from baseline to 6 months 41% 31%
' When Off medication for BMT, no treatment is provided. Percent of subjects with worsening® from baseline to 6 months 22% 35%

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
Bl=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. Medication use (Off/On) is
noted in the first column of the table. Subjects in the DBS group were evaluated with stimulation turned on.

Table 24 shows the percentage of patients with a minimal
clinically important change in motor function at 6 months.

Table 24. Phase I: Percent of Subjects with a Minimal Clinically Important
Change in motor function at 6 months by treatment group
(intent-to-treat, multiple imputation)

" When Off medication for BMIT, no treatment is provided.

Abbreviations: BMT= best medical therapy; DBS=deep brain stimulation

a:Improvement defined as decreasing = 5 points from baseline

b:No Change defined as -5 < points from baseline < 5

c:Worsening defined as increasing = 5 points from baseline

Note: Lower values (negative change) as compared with baseline indicate improvement. Medication use (On/Off) is
shown in the header of each analysis.

Figure 14 displays the change from baseline to 6 months in the
UPDRS Il score while On medication and Figure 15 displays the
change from baseline to 6 months in the UPDRS Il score while Off

BMT' DBS medication. Negative change as compared with baseline
Categories of Change (n=116) (n=111) N :
indicates Improvement.

UPDRS I, Blinded/Off medication
Percent of subjects with improvement? from baseline to 6 months 37% 8% 70 4 w0
Percent of subjects with no change® from baseline to 6 months 41% 7% &0

250 |
Percent of subjects with worsening® from baseline to 6 months 22% 4% g w0 .
UPDRS lll, Blinded/On medication %l
Percent of subjects with improvement? from baseline to 6 months 28% 43% 5 20
Percent of subjects with no change® from baseline to 6 months 50% 37% 10 7 o 1 2 2 o o 1 2 .
Percent of subjects with worsening® from baseline to 6 months 22% 20% ° 235 525 515 >5 >5 >15 525 535 £-35 35 525 15 55 5 >.15 525 535 £.35

" When Off medication for BMIT, no treatment is provided.

Abbreviations: BMT= best medical therapy; DBS=deep brain stimulation

a:Improvement defined as decreasing = 5 points from baseline

b:No Change defined as -5 < points from baseline <5

¢: Worsening defined as increasing = 5 points from baseline

Note: Lower values (negative change) as compared with baseline indicate improvement. Medication use (On/Off) is
shown in the header of each analysis.

Table 25 shows the percentage of patients with a minimal
clinically important change in motor function at 6 months under
the completers and worst-case imputation assumptions.
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Figure 14. Phase I: change in UPDRS Il scores while On medication
(Blinded), at 6 months, by treatment group (Intent-to-treat,
multiple imputation)
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Figure 15. Phase I: change in UPDRS lll scores while Off medication
(Blinded), at 6 months, by treatment group (Intent-to-treat,
multiple imputation)

UPDRS IV

UPDRS IV evaluates complications of drug therapy. Individual
questions address dyskinesias (duration, disability, painful
dyskinesias, and presence of early morning dystonia), clinical
fluctuations (predictable "off" periods, unpredictable “off”
periods, sudden “off” periods, and portion of the waking day in an
"off" period), and other complications (anorexia, nausea, or
vomiting; sleep disturbances; and symptomatic orthostasis).

The complication of therapy score (UPDRS IV) improved from
9.3+3.1105.2+2.7 (-44.2%) for DBS and 9.4+3.0 t0 8.6+2.9 (-8.2%)
for BMT (Table 26).

Table 26. Phase I: Comparisons of UPDRS IV at 6 months by treatment group
(intent-to-treat, multiple imputation)

BMT DBS
n Mean n Mean
Variable Time (%missing)  (%chg) Std  (%omissing)  (%chg) Std
UPDRSIV  Baseline 116 94 30 m 93 3.1
6 Month 116 86 29 m 52 27
6Month-BL 116 -08 3.1 111 4.1 37
% missing (86%) (-82%) (26.1%) (-44.2%)

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
Bl=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was
completed while the subject was On medications.

Table 27 provides the results of the sensitivity analyses.

Table 27. Phase I: sensitivity analyses for UPDRS IV at 6 months

BMT DBS

Mean Mean
UPDRSIV  Time n (%chg) Std n (%chg) Std
Completers  6Month-BL 106 -05 30 82 -44 37

(-5.3%) (-47.5%)
Worst-case  6Month-BL 116 -16 46 111 23 50

(-16.5%) (-24.8%)

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
Bl=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was
completed while the subject was On medications.

Timed Stand-Walk-Sit Test

Using ITT and multiple imputation methods, on average, the DBS
subjects took less time (were improved) than BMT subjects to
complete the timed stand-walk-sit test at 6 months where Off
medication (Table 28). The change from baseline to 6 months
where On medication worsened for the BMT subjects and did not
measurably improve for the DBS subjects.

Table 28. Phase I: Timed Stand-Walk-Sit Test at 6 months
(intent-to-treat, multiple imputation)

BMT' DBS
n Mean n Mean

Variable Time (%omissing)  (%chg) Std  (%omissing)  (%chg) Std
Timed Baseline 116 36.2 396 m 378 392
Stand-
Walk-Sit 6 Month 116 29.1 293 111 240 267
Test 6Month-BL 116 72 398 m 137 413
(Off med)

(41.4%) (-19.8%) (36.9%) (-36.4%)
Timed Baseline 116 178 124 m 176 84
Stand- h
Walksit  6Mont 16 2090 1085 1M 159 350
Test 6Month-BL 116 M2 107.1 m -17 35.1
(On med)

(13.8%) (63.0%) (17.1%) (-9.5%)

! When Off medication, BMT includes no treatment.

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
BlL=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. Medication use (Off/On) is
noted in thefirst column of the table.

Table 29 provides the results of the sensitivity analyses.

Table 29. Phase I: sensitivity analyses for Timed Stand-Walk-Sit Test at 6 months

BMT' DBS
Mean Mean
Time n (%chg) Std n (%chg) Std
Timed Stand-Walk-Sit Test (off med)
Completers 6 Month-BL 68 -1.2 259 70 -153 410
(-3.5%) (-43.1%)
Worst-case 6 Month-BL 116 -664 103.6 m 240 705
(-75.6%) (81.8%)
Timed Stand-Walk-Sit Test (On med)
Completers 6 Month-BL 100 11.8 1100 92 09 109
(66.8%) (-5.0%)
Worst-case 6 Month-BL 116 6.2 104.0 m 929 266
(29.2%) (57.4%)

' When Off medication, BMT includes no treatment.

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
BlL=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. Medication is noted in the
first column of the table.
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PDQ-39

PDQ-39, a quality-of-life measure specific to Parkinson’s disease,
showed improvement for subjects in the DBS group. As shown in
Table 30, the PDQ-39 summary index (ie, single index) was improved
in the DBS subjects compared with BMT subjects.

Table 30. Phase I: Comparison of PDQ-39 summary index at 6 months by
treatment group (intent-to-treat, multiple imputation)

BMT DBS
n Mean n Mean
Time (Yomissing)  (%chg) Std (%omissing)  (%chg) Std
Baseline 116 443 133 m 450 133
6Month 116 445 138 m 359 16.1
6Month-BL 116 0.1 9.1 m 9.1 1.7
(103%) (0.3%) (13.5%) (-20.3%)

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
Bl=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Table 31 provides the results of the sensitivity analyses.

Table 31. Phase I sensitivity analyses for PDQ-39 summary index at 6 months

PDQ-39 BMT DBS

summary

index Mean Mean

Time n (%chg) Std n (%chg) Std

Completers  6Month-BL 104 02 9.0 9% 92 119
(0.5%) (-20.4%)

Worst-case 6 Month-BL 116 42 16.5 m 36 183
(-9.3%) (-8.1%)

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
BL=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Overall, DBS subjects experienced greater reported improvements
(negative change) from baseline to 6 months when compared with
BMT subjects (Table 32).

Table 32. Phase I: Comparisons of PDQ-39 subscales at 6 months by treatment
group (intent-to-treat, multiple imputation)

Parkinson’s BMT DBS
Disease n Mean n Mean
Questionnaire  Time (Yomissing)  (%chg)  Std  (%omissing)  (%chg)  Std
Stigma Baseline 116 436 241 m 409 245
6Month 116 377 248 m 264 239
6Month-BL 116 -59 189 1m -144 226
(7.8%) (-13.6%) (9.9%) (-35.3%)
Activitiesofdaily Baseline 116 546 186 m 55.0 178
living 6Month 116 56 186 m 385 216
6Month-BL 116 13 139 m -16.5 171
(7.8%) (24%) (9.9%) (-30.0%)
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Table 32. Phase I: Comparisons of PDQ-39 subscales at 6 months by treatment
group (intent-to-treat, multiple imputation)

Parkinson’s BMT DBS
Disease n Mean n Mean
Questionnaire  Time (Yomissing)  (%chg)  Std  (%omissing)  (%ochg)  Std
Bodily Baseline 116 484 215 m 521 214
discomfort ¢ Month 116 486 244 M 26 216
6Month-BL 116 02 191 m -95 19
(7.8%) (04%) (9.0%) (-18.2%)
Mobility Baseline 116 578 212 m 615 203
6Month 116 575 225 m 47 254
6Month-BL 116 03 139 m -146 206
(9.5%) (-0.5%) (9.9%) (-23.7%)
Emotional Baseline 116 395 189 1 38.1 198
welibeing 6Month 116 375 19 m 32 204
6Month-BL 116 19 155 11 6.1 172
(7.8%) (-4.9%) (9.9%) (-16.0%)
Socialsupport  Baseline 116 267 178 m 264 194
6Month 116 28.1 192 m 25 218
6Month-BL 116 14 199 111 13 195
(7.8%) (5.29%) (9.0%) (-5.1%)
Cognition Baseline 116 415 185 1M 404 174
6Month 116 43 173 m 356 202
6Month-BL 116 15 172 m -48 186
(86%) (3.6%) (9.9%) (-11.9%)
Communication  Baseline 116 454 179 m 449 198
6Month 116 477 184 m 416 23
6Month-BL 116 23 143 m -33 208
(7.8%) (5.0%) (9.9%) (-7.4%)

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change;
Bl=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Table 33 provides the results of the sensitivity analyses.

Table 33. Phase I: sensitivity analyses for PDQ-39 subscales at 6 months

BMT DBS
PDQ-39 Mean Mean
subscale Time n (%chg) Std n (%chg) Std
Completers
Stigma 6Month-BL 107 -5.1 186 100 -14.1 228

(-11.7%) (-34.6%)
Activitiesofdaily 6Month-BL 107 16 136 100 -16.0 173
living

(2.9%) (-29.2%)
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Table 33. Phase I: sensitivity analyses for PDQ-39 subscales at 6 months

BMT DBS
PDQ-39 Mean Mean
subscale Time n (% chg) Std n (%chg) Std
Bodily 6Month-BL 107 06 19 101 87 19.1
discomfort
(1.3%) (-16.8%)
Mobility 6Month-BL 105 -03 136 100 -144 210
(-0.5%) (-234%)
Emotional 6Month-BL 107 -16 154 100 -6.0 174
well-being
(-4.0%) (-15.6%)
Socialsupport 6 Month-BL 107 14 202 101 -14 194
(54%) (-5.2%)
Cognition 6Month-BL 106 19 170 100 43 189
(4.5%) (-10.5%)
Communication 6 Month-BL 107 23 140 100 -2.7 211
(5.19%) (-5.9%)
Worst-case
Stigma 6Month-BL 116 -9.1 235 m -84 283
(-20.9%) (-20.8%)
Activitiesof daily 6Month-BL 116 23 195 m -122 213
living
(-4.1%) (-22.1%)
Bodily 6Month-BL 116 42 259 m -4.1 237
discomfort
(-8.5%) (-7.9%)
Mobility 6Month-BL 116 64 240 m 93 256
(-11.1%) (-15.2%)
Emotional 6Month-BL 116 53 205 m -0.7 233
well-being
(-13.2%) (-1.8%)
Socialsupport 6 Month-BL 116 -09 214 1 28 235
(-3.2%) (10.5%)
Cognition 6Month-BL 116 -19 213 m -05 217
(-4.6%) (-1.1%)
Communication 6Month-BL 116 -09 183 m 15 239
(-1.9%) (3.3%)

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Neuropsychological tests
Neuropsychological testing was performed at baseline and at the
6-month follow-up. Neuropsychological change scores (baseline to 6
months) by treatment group were compared.
The neuropsychological testing was grouped into 6 domains:

- Overall Level of Cognitive Functioning

« Attention/Processing Speed/Working Memory

- Language

- Learningand Memory

- Reasoning and Executive Functioning

- Mood and Emotion
Neuropsychological test results are presented in Table 34 for
cognitive-related tests, Table 36 for reasoning and executive function,
and Table 38 and Table 40 for mood and emotion-related tests.
Sensitivity analyses for these tests are presented in Table 35, Table 37,
Table 39,and Table 41, respectively.
Some comparisons were considered statistically significant between
the DBS and BMT treatment groups (p-values <0.001 after considering
multiplicity). In all tests with the exception of the Mattis Dementia
Total Score, the reported differences tended to favor the BMT group.

Table 34. Phase I: Cognition at 6 months by treatment group
(intent-to-treat, multiple imputation)

BMT DBS
n Mean n Mean

Variable Time (%omissing)  (%chg) Std (% missing) (%chg) Std  p-value
Overall level of Cognitive Functioning
Mattis Baseline 116 1372 53 m 1368 48
Dementia
Total Score 6Month 116 1380 48 m 1365 70
orDRS 6Month-BL 116 08 5.1 111 03 65 0166
(raw score,
0-144) (6.9%) (0.6%) 8.1%)  (0.2%)
Attention/Processing Speed/Working Memory
Weschler Baseline 116 90.0 139 m 915 14.1
Adult
Intelligence 6Month 116 90.6 139 11 887 146
Scalelll 6Month-BL 116 06 85 111 28 89 0004
(WAIS-II)
Processing (86%) (0.7%) M17%)  (30%)
Speed Index
WAIS-lIl Baseline 116 985 132 1 1015 133
Worki
Mgrrng'r?, 6Month 116 %98 145 111 %9 138
Index 6Month-BL 116 13 70 11 -16 84 0.006

(9.5%) (1.3%) (11.7%) (-1.6%)
Language
Boston Baseline 116 564 41 111 557 38
NamingTe
BN et 6Month 116 568 38 111 565 32
(rawscore, 6Month-BL 116 04 17 m 0.7 22 0229
0-60)

(8.6%) (0.7%) (9.9%) (1.3%)
Boston Baseline 116 1.1 13 m 1.3 11
Diagnostic
Aphasia 6Month 116 111 13 1 11 13
Exam (BDAE 6 Month-BL 116 00 15 11 03 14 0203
Complex)
(rawscore, (9.5%) (01%) 99%)  (23%)
0-12)
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Table 34. Phase I: Cognition at 6 months by treatment group

(intent-to-treat, multiple imputation)

Table 34. Phase I: Cognition at 6 months by treatment group
(intent-to-treat, multiple imputation)

BMT DBS BMT DBS
n Mean n Mean n Mean n Mean
Variable Time (%omissing)  (%chg) Std (%missing) (%chg) Std  p-value Variable Time (%omissing)  (%chg) Std (%missing) (%chg) Std  p-value
Phonemic Baseline 116 452 19 m 463 121 Clock Baseline 116 9 13 111 88 15
Fluency (FAS) Drawing
Tescore 6Month 116 464 138 m 421 124 (rawsscore, 6Month 116 9.1 13 m 89 14
6Month-BL 116 12 92 m 42 88 <0001 0-10) 6Month-BL 116 0.1 16 1 0.1 15 0945
(9.5%) (2.7%) (9.0%) (-9.1%) (7.8%) (1.0%) (9.0%) (0.8%)
Category Baseline 116 50.1 114 m 512 114 Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; BL=baseline.
Fluency Note: Lower values (negative change) as compared with baseline indicate improvement for the Mattis Dementia Total Raw
(Animal) 6Month 116 478 1.9 m 458 15 Score. Forall other tests, higher values (positive change) as compared with baseline indicate improvement. This outcome was
T _ R R completed while the subject was On medications.
score 6Month-BL 116 24 126 m 53 s 0089 Statistical test associated with p-values: Analysis of covariance with number of years since PD diagnosis and number of years
(86%) (-4.7%) (9.0%) (-10.4%) on PD medication as covariates; statistical significance of treatment group term.
Leaningand Memory Table 35 provides the results of the sensitivity analyses for cognition at
Hopkins ~ Baseline 116 406 112 111 394 113 6 months.
Verbal
Leaming 6Month 116 407 108 1M 393 117 Table 35. Phase I: sensitivity analyses for Cognition at 6 months
Test (HVLT)  6Month-BL 116 0.1 103 111 01 109 0740 BMT DBS
TotalT-score
(7.8%) (0.3%) (9.9%) (-0.2%) Mean Mean
Variable Time n (%chg) Std n (%chg) Std  P-value
C let:
HWLT Baseline 116 388 129 110 77 134 ompleters
Delayed Mattis Dementia ) 10 02
RecallT-score  ©Month 116 382 132 m 363 131 Total Raw Score 6Month-BL 108 07%) 5.1 102 02%) 6.5 0135
6Month-BL 116 -05 19 11 -15 107 039
(7.8%) (-1.4%) (9.9%) (-3.9%) WAISHI 09 28
Processing 6Month-BL 106 (1.0%) 86 98 3.0%) 89 0.003
Speed Index
BriefVisual  Baseline 116 437 131 m 429 129
M Test
eV IS 6 Month 116 459 135 1M a8 136
EvMD WAIS-IlWorking ¢ vionth-BL 105 14 69 98 16 85 0003
Delayed 6Month-BL 116 22 124 1m -1.1 123 0046 Memory Index (1.4%) " (-1.6%) ’ .
ry
RecallT-score
(6.9%) (5.1%) (9.0%) (-2.5%)
BNTRaw Score 6Month-BL 106 04 17 100 08 23 0214
(0.8%) ) (1.4%) )
BVMTTotal Baseline 116 405 1.7 m 394 126
Trscore 6Month 16 M2 124 M 387 126
BDAE Complex R 00 03
6Month-BL 116 06 115 M 07 129 0437 RawScore 6Month-BL 105 (53 15 100 oy 13 0137
(6.9%) (1.6%) (8.1%) (-1.8%)
FAS Letter 6Month-BL 105 (31(‘;}/) 94 101 (;4(';/) 87 <0001
Reasoning and Executive Function FluencyT-score ki Rtadh
Wisconsin Baseline 116 435 124 m 465 134
Card Sorting Ani i 24 -5.2
Month n 44, ns I 45, 124 nimalNaming . - -
Test64 6Montl 6 8 5 5.6 0 Tscore 6Month-BL 106 (48%) 127 101 £101%) 116 0126
(WCST) 6Month-BL 116 13 135 1M 09 131 0276
Perseverative @6%) 30%) ©5%) 20%
Response 070 V70 -770 V70
HVLTTotal R 04 0.1
T-score Tscore 6Month-BL 107 (09%) 103 100 02%) 1.0 0.645
Stroop Baseline 116 50.8 78 m 50.8 74
HVLT Delayed 0.2 -15
6Month-BL 107 119 100 105 0312
n gecr;féence 6Month 116 518 88 111 498 75 RecallT-score on (06%) (39%)
6Month-BL 116 10 93 m -10 82 0.166
(12.1%) (1.9%) (13.5%) (2.0%) BVMT Delayed 6Month-BL 108 25 125 101 -1 124 0038
RecallT-score on (5.7%) : (25%)
WAISIII Baseline 116 233 58 m 233 52
Similarities BVMTTotal R 038 07
raWSCOre, 6Month 116 239 57 m 222 57 Tscore 6Month-BL 108 (1.8%) 115 102 17%) 130 0458
0-33) 6Month-BL 116 06 36 m -10 33 0002
(9.5%) (24%) (10.8%) (-4.5%)
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Table 35. Phase I: sensitivity analyses for Cognition at 6 months

Table 35. Phase I: sensitivity analyses for Cognition at 6 months

BMT DBS BMT DBS
Mean Mean Mean Mean
Variable Time n (%chg) Std n (%chg) Std  P-value Variable Time n (%chg) Std n (%chg) Std  P-value
WCST
Perseverative _ 18 -04
Responses 6Month-BL 106 @1%) 136 100 09%) 124 0309 WAI~|S "I.. MontBL 116 1 . " 22 48 <0001
T-Score Similarities Raw (4.6%) . (9.6%) A .
Score
Stroop 10 92 02 05
Interfe 6Month-BL 102 . 93 9 80 0.129 ; - - .
_I[jsioreerence (2.0%) (23%) ClockDrawing  6Month-BL 116 (2.3%) 1.7 m 5.2%) 22 0.009
Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement for the Mattis Dementia Total Raw
WAISII 07 11 Score. Forall other tests, higher values (positive change) as compared with baseline indicate improvement. This outcome was
SimilaritesRaw 6Month-BL 105 G 6‘V) 35 99 “ 6'0/) 32 0.001 completed while the subject was On medications.
Score 70 07 Statistical test associated with p-values: Analysis of covariance with number of years since PD diagnosis and number of years
on PD medication as covariates; statistical significance of treatment group term.
ing 6Month-BL 107 ol 16 101 ol 15 0776 - - :
ClockDrawing (1.4%) : (06%) - Table 36 contains the results for the WCST by categories; >16 is
Worst-case considered normal, 6-16 is considered slightly impaired, and
MattisDementia 05 04 categories <1 and 2-5 which are at or below the 5th percentile are
6Month-BL 116 0 73 1 0 6.7 0364 . . . .
Total Raw Score (03%) (0:3%) considered impaired. At 6 months, 13 BMT and 10 DBS subjects were
impaired, 57 BMT and 49 DBS subjects were slightly impaired and 46
WAIS-I 35 70 BMT and 52 DBS subjects were within the normal range.
Processing 6Month-BL 116 (3.9%) 124 1M @ 5'% ) 153  <0.001
Speedindex Table 36. Phase I: Reasoning and executive function at 6 months assessed by
Wisconsin Card Sorting Test (percentile)
(intent-to-treat, multiple imputation)
WAIS-IIlWorking 59 -56
MemoryIndex 6Month-BL 116 60%) 16.5 m (5.5%) 149  <0.001 <1 2.5 610 11-16  WNL>16 Total
Group Category n % n % n % n % n % n %
1.0 -03 BMT Baseine — — 10 86 23 198 29 250 54 466 116 1000
BNTRawScore  6Month-BL 116 (1.8%) 39 111 (0.5%) 39 0.009 (7.8%missing)
: : 6-month' 2 17 11 95 29 250 28 241 46 397 116 1000
DBS Baseline — — 17 153 17 153 25 225 52 468 111 1000
BDAE Complex _ 0.2 -07 (9.9% missing)
RawScore 6Month-BL 116 0% 19 m (6:6%) 20 0.001 6-month — — 10 90 28 252 21 189 52 468 111 1000
Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation.
' BMTvs. DBS at 6 months (multiple imputation group term p=0.482).
ElAS Lettl:%rr 6Month-BL 16 (945 2% | 134 mn (_1_‘? .15%) 126 <0001 %(;rde; ;ftg/‘s:;values as compared with baseline indicate improvement. This outcome was completed while the subject was On
uency I-score i i Additional information: The change from baseline to 6 months is not statistically significantly different for the BMT or DBS
groups.
Animal Naming 06 -83
6Month-BL 116 o 16.0 1m o 155  <0.001 . L
T-score (1-2%) (162%) Table 37 provides the results of the sensitivity analyses.
Table 37. Phase I: sensitivity analyses for WCST reasoning and executive function at 6
HVLT Total 6Month-BL 116 20 1 22 129 0009 months
T-score (5.0%) : (-5.5%) ’ ’
<1 25 6-10 11-16 WNL>16 Total
Delaved 15 1o Group Category n % n % n % n % n % n
HVLT Delay _ -
Recal Tscore 6Month-BL 116 (38%) 134 m (84%) 124 0.005 Completers
BMT Baseine — — 10 88 23 202 28 246 53 465 114
o 1
BVMT Delayed 6Month-BL 116 (835,2/) 130 m (4221.?/ ) 131 0001 6-month' 2 19 10 94 27 252 26 243 42 393 107
RecallTscore =7 e DBS Baseline — — 16 147 17 156 25 229 51 468 109
6-month' — — 8 80 26 260 19 190 47 470 100
BVMTTotal _ 28 2.1
Tscore 6Month-BL 116 7.0% 136 111 (5.2%) 135 0010 Worst-case
BMT Baseline — — 12 103 23 198 28 241 53 457 116
WCST 6-month? 2 17 10 86 27 233 26 224 51 440 116
Perseverative ¢ ionth-BL 116 44 162 111 44 182 0001 DBS Baseine — — 16 144 17 153 25 225 53 478 111
Responses (10.3%) (93%)
T-Score 6-month — — 19 171 26 234 19 171 47 423 11
Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation.
! BMT vs. DBS at 6 months (multiple imputation group term p=0.497)
Stroop 58 50 2 BMTvs. DBS at 6 months (multiple imputation group term p=0.202)
Interference 6Month-BL 116 (11.7%) 164 m (-9.4%) 130 <0001 Note: Higher values as compared with baseline indicate improvement. This outcome was completed while the subject was On
T-score medications.

Additional information: The change from baseline to 6 months is not statistically significantly different for the BMT or DBS
groups.
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Table 38 provides the results of the Beck Depression Inventory. The
BMT group had decreased depression scores as compared to the DBS
group. Table 39 provides the results of the sensitivity analyses.

Table 38. Phase I: Mood and emotion at 6 months assessed by Beck Depression

Inventory
(intent-to-treat, multiple imputation)
BMT DBS
n Mean n Mean
Variable Time (%omissing)  (%chg) Std (% missing) (%chg) Std  P-value
Beck Baseline 116 116 8 m 1.1 87
Depression
Inventory 6Month 116 97 6.5 m 104 82
Total 6Month-BL 116 -19 6.7 m -0.7 73 0.292
Raw Score
(6.9%) (-16.6%) (9.0%) (-6.3%)

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg= change; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Table 39. Phase I: sensitivity analyses for BDI mood and emotion at 6 months

BDlTotal BMT DBS
Mean Mean
RawScore  Time n (%chg) Std n (%chg) Std  P-value
Completers  6Month-BL 108 18 68 101 07 74 0402
P (156%) 64%) :
-03 -19
Worst-case 6 Month-BL 116 28% 88 m 17.0%) 87 0159

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Table 40 contains the results for the State Trait Anxiety Inventory (STAI)
by category. On the STAI, at or above the 90th percentile is considered
moderate-severe anxiety (ie, category > 90). 11-89 is mild to moderate
anxiety and less than or equal to 10 is no anxiety. On the state anxiety
score at 6 months, 4 BMT and 8 DBS subjects did not have anxiety, 85
BMT and 81 DBS subjects had mild to moderate anxiety and 27 BMT
and 22 DBS subjects had moderate to severe anxiety. On the trait
anxiety score at 6 months, 1 BMT and 10 DBS subjects did not have
anxiety, 90 BMT and 76 DBS subjects had mild to moderate anxiety
and 25 BMT and 25 DBS subjects had moderate to severe anxiety.
Table 41 provides the results of the sensitivity analyses.

Table 40. Phase I: Mood and emotion at 6 months assessed by Spielberg Trait-State

Anxiety Inventory tests (adult percentile)
(intent-to-treat, multiple imputation)

<10 11-89 =90 Total

Group Category n % n % n % n %
Spielberg Trait-State Anxiety Inventory (STAI) state anxiety (adult percentile)

BMT Baseline 3 26 20 776 23 198 116 1000
BE%mSNG ¢ onth' 4 34 8 733 27 233 116 1000
DBS Baseline 8 72 86 775 17 153 111 1000
Ohmissng ot 8 72 81 730 2 198 111 1000
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Table 40. Phase I: Mood and emotion at 6 months assessed by Spielberg Trait-State
Anxiety Inventory tests (adult percentile)
(intent-to-treat, multiple imputation)

<10 11-89 =90 Total
Group Category n % n % n % n %
STAl trait anxiety (adult percentile)
BMT Baseline 3 26 80 690 33 284 116 1000
BE%MISING ¢ onth 1 09 9% 776 25 216 116 1000
DBS Basline 5 45 75 676 31 279 111 1000
O%missing) ¢ onte 10 90 76 685 25 25 111 1000

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation.

! BMTvs. DBS at 6 months (multiple imputation group term p=0.421)

?BMTvs. DBS at 6 months (multiple imputation group term p=0.462)

Note: Lower values as compared with baseline indicate improvement. This outcome was completed while the subject was On
medications.

Additional information: The change from baseline to 6 months is not statistically significantly different for the BMT or DBS
groups.

Table 41. Phase I sensitivity analyses for STAlmood and emotion at 6 months

<10 11-89 290 Total

Group Category n % n % n % n

Completers

STAl state anxiety (adult percentile)

BMT Baseline 3 26 88 772 23 202 114
6-month’ 4 38 77 726 25 236 106

DBS Baseline 8 73 84 77.1 17 156 109
6-month’ 8 80 72 720 20 200 100

STAl trait anxiety (adult percentile)

BMT Baseline 3 26 78 684 33 29 114
6-month? 1 09 82 774 23 217 106

DBS Baseline 5 46 74 679 30 275 109
6-month? 10 100 67 67.0 23 230 100

Worst-case

STAl state anxiety (adult percentile)

BMT Baseline 3 26 88 759 25 216 116
6-month? 14 121 77 664 25 216 116

DBS Baseline 10 90 84 757 17 153 m
6-month? 8 72 72 649 31 279 m

STAl trait anxiety (adult percentile)

BMT Baseline 3 26 78 67.2 35 30.2 116
6-month* " 9.5 82 70.7 23 198 116

DBS Baseline 7 63 74 66.7 30 270 m
6-month* 10 90 67 604 34 306 m

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation.

" BMTvs. DBS at 6 months (multiple imputation group term p=0.390)

2BMTvs. DBS at 6 months (multiple imputation group term p=0.013)

FBMTvs. DBS at 6 months (multiple imputation group term p=0.311)

“BMTvs. DBS at 6 months (multiple imputation group term p=0.168)

Note: Lower values as compared with baseline indicate improvement. This outcome was completed while the subject was On
medications.

Additional information: The change from baseline to 6 months is not statistically significantly different for the BMT or DBS
groups, except for the BMT group worst-case state and trait anxiety.
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Medication use
The definition of levodopa-equivalent dose (LED) was that 100 mg of
levodopa equals the following:

+ 133 mg controlled-release levodopa, or

+ 10 mg bromocriptine, or

+ 1 mg pergolide, or

« 3mg ropinirole, or

+ 1 mg pramipexole

For DBS, the total levodopa or equivalent dose (mg) changed from
1336.1 £549.5 atbaselineto 1032.2 + 837.3 at 6 months, compared
with 1318.4 £ 600.3 at baseline and 1335.2 + 777.2 at 6 months for
BMT (Table 42). The DBS group had a statistically significantly larger
average decrease in LED, with an average decrease of 303.9 mg as
compared with the BMT with an average increase in LED of 16.8 mg
(ANCOVA p-value < 0.001). The percent medication change from
baseline to 6 months showed a 22.7% decrease for DBS and a 1.3%
increase for BMT.

Table 42. Phase I: Comparison of Medication Use at 6 months by treatment group
(intent-to-treat, multiple imputation)

BMT DBS
n Mean n Mean
Time (Yomissing)  (%chg) Std (%omissing)  (%chg) Std P-value
Baseline 116 13184 600.3 m 1336.1 5495
6Month 116 13352 7772 m 10322 8373 <0.001
6Month-BL 116 168 4763 m -303.9 1023
(7.8%) (1.3%) (8.1%) (-22.7%)

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This variable is the subject’s
medication use.

Statistical test associated with p-values: Analysis of covariance with number of years since PD diagnosis and number of years
on PD medication as covariates; statistical significance of treatment group term.

Table 43 provides the results of the sensitivity analyses.

Table 43. Phase I: sensitivity analyses for Medication Use at 6 months

BMT DBS
Medication Mean Mean
use Time n (%chg) Std n (%chg) Std P-value
185 -2906
Completers  6Month-BL 107 (1.4%) 3743 102 218%) 7231 <0001
-454 282
Worst-case 6 Month-BL 116 (34%) 4504 m 21%) 1292 0497

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This variable is the subject’s
medication use.

Statistical test associated with p-values: Analysis of covariance with number of years since PD diagnosis and number of years
on PD medication as covariates; statistical significance of treatment group term.

[tis important to note that the medication reduction results
presented here reflect the pooled blinded DBS stimulation sites (STN
and GPi). Medications reductions by target site are presented in the
Phase Il Results Medication Use section.

Adverse event overview
[t should be noted that the Adverse Events reported in this study were

categorized in a different manner than the Medtronic Parkinson's
Global Clinical Study. This was due to different study designs,
reporting criteria, and methods which provided similar but not exactly
the same adverse events between the two studies.

Table 44 presents an overview of the adverse events (AEs).

- There were serious adverse events reported in both treatment
groups. There was a higher incidence of adverse events, including
serious adverse events, reported in DBS as compared with BMT
subjects.

There was resolution of all of the 19 serious adverse events in the
BMT treatment group and resolution of 99% of the 82 serious
adverse events in the DBS treatment group. It is important to note
that the three deaths in the DBS group were categorized as
resolved.

Table 44. Brief overview of adverse events

Adverse events Serious adverse events
Treatment No. of Totalno.of  Unique No.of Totalno.of  Unique
group events subjects subjects”? events subjects subjects’?
BMT 530 134 97 (72.4%) 19 134 15(11.2%)
DBS 1464 121 116 (95.9%) 82 121 49 (40.5%)

'Unique subjects means number of subjects experiencing an event, e.g.; 97 subjects in the BMT treatment group
experienced 530 events.

2Statistical significance for adverse events and serious adverse events, DBS vs. BMT, p < 0.001 (Fisher’s exact test). Percent
subjects with events, DBS vs. BMT.

Significant adverse events

Death

There were three deaths, all in the DBS treatment group: two were
from pre-existing malignancies [prostate (1), lung (1)] and the third
was secondary to cerebral hemorrhage within 24 hours of implant.

Intracranial hemorrhage
Details of subjects with an intracranial hemorrhage are described in
the Phase Il Significant adverse events section.

Device-related infections

Details of subjects with a device-related infection are described in the
Phase Il Significant adverse events section. Note, since the BMT group
did not receive animplant in the first 6 months after randomization, a
higher rate of implant site infection in the DBS group is not
unexpected.

Display of adverse events (6-month data set)

The most frequently occurring adverse events are summarized in Table
45. There were a total of 530 adverse eventsand 19 SAEsin 11.2%
subjects in the BMT group compared with a total of 1464 adverse
eventsand 82 SAEs in 40.5% subjects in the DBS group. SAEs related to
the DBS implant procedure included cerebral hematoma, cerebral
hemorrhage, and cerebrovascular accident. When looking at the
percentage of subjects with an adverse event (Table 45) it is also
important to put them in context with the number of those adverse
events that were serious (Table 46). In addition, some of these adverse
events were related to stimulation that were resolved subsequent to
stimulator parameter adjustment.
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Table 45. Most frequent adverse events (= 5% in either treatment group) by
preferred term, ordered by frequency of events in DBS treatment

Table 45. Most frequent adverse events (= 5% in either treatment group) by
preferred term, ordered by frequency of events in DBS treatment

group group
BMT Treatment Group DBS Treatment Group BMT Treatment Group DBS Treatment Group
(N=134) (N=121) (N=134) (N=121)
Unique Unique Unique Unique
referred term otal subjects' Frequency? Total subjects’ Frequency referred term otal subjects' Frequency? Total subjects’ Frequency
Preferred Total j Fi 2 Total subj ' F 2 Preferred Total j F 2 Total subj ' F 2
Fall 25 22 16.4% 66 49 40.5% Neck pain 1 1 0.7% 6 6 5.0%
Headache 2 2 1.5% 49 40 33.1% Agitation 0 0 0.0% 6 6 5.0%
skinesia 23 23 172% 44 37 30.6% suria .0% 5.0%
Dysk Dy: 0 0 0.0% 6 6 0%
Gait disturbance 21 21 157% 41 37 30.6% Hypotension 0 0 0.0% 7 6 5.0%
Speech disorder 16 16 11.9% 40 34 28.1% Grand Total 530 97 724% 1464 116 95.9%
Confusional state 15 15 12% 41 33 27.3% 'Unique subjects means the number of subjects experiencing an event; e.g,, for the event of falls, 22 subjects in the
) BMT treatment group experienced 25 events.
Dysphagia 19 17 127% 35 32 26.4% “Frequency is unique number of subjects with adverse event divided by number of randomized subjects (BMT, 134;
121,
Dystonia 16 15 11.2% 37 31 25.6% DBs121)
Freezing phenomenon 14 14 104% 33 31 25.6% .
Table 46 presents serious adverse events (SAEs), by System Organ
Tremor 23 22 164% 37 30 24.8%
Class (SOC) and preferred term (PT).
Depression 16 15 1M12% 32 28 23.1%
Orthostaichypotenson. 17 e Now 33 > 3% An event was classified or reported as serious when it involved
Pain 15 15 11.2% 35 27 22.3% tthO”Ong.
Motor dysfunction 25 25 187% 29 2% 215% + Life threatening
Bradykinesia 20 20 149% 29 2% 20.7% - Persistent or significant disability/incapacity
Muscle rigidity 17 17 127% 27 24 19.8% - Initial or prolongation of existing hospitalization
Constipation 9 9 67% 25 3 19.0% - Congenital anomaly/birth defect
Musculo-skeletal stiffness 18 16 11.9% 28 23 19.0% - Death
Balance disorder 19 19 142% 24 22 18.2% - Any other condition that may jeopardize the subject and
Incision site pain 0 0 00% 23 22 18.2% require medical or surgical treatment to prevent one of the
Insomnia 8 8 60% 20 20 16.5% above outcomes
Procedural pain 0 0 00% 22 19 15.7%
. Table 46. Serious adverse events sorted by SOC and PT'
Hyperhidrosis 14 14 104% 20 18 14.9%
BMTTreatment Group DBSTreatment Group
Anxiety 9 9 6.7% 18 16 13.2% (N=134) (N=121)
Backpain 6 6 45% 16 16 132% Unique Frequency Unique Frequency
Akinesia 13 o 20% 18 14 11.6% Preferred term Total subjects? (%) Total subjects? (%)
Drooling 6 6 45% 14 14 11.6% Blood and Lymphatic System Disorders
Nausea 3 3 22% 15 14 11.6% Anaemia 0 0 00 2 17
Implant siteinfection 0 0 00% 18 13 10.7% Cardiac Disorders
Fatigue 5 5 15% 12 n 01% Angina unstable 1 1 0.7 1 08
Musculo-skeletal pain 2 2 15% 10 10 8.3% Cardiacfailure congestive 0 0 00 ! 08
Urinary tract infection 2 2 15% 9 9 7.4% Coronary artery disease 0 0 00 ! 08
Hypertension 0 0 00% 9 9 7.4% Coronary artery insufficiency 1 1 07 0 00
Paininextrernity 5 5 15% 8 8 66% Coronaryartery occlusion 0 0 00 1 08
Blood pressureincreased 1 1 0.7% 9 8 6.6% Gastrointestinal Disorders
Pneumo-cephalus 0 0 0.0% 8 8 6.6% Dysphagia 2 ! 07 0 00
Hallucination 10 9 6.7% . . 5% Gastroesophagealrefluxdisease 0 0 00 1 08
Vomiting 1 1 07% . . 580 Inguinal hernia 0 0 00 1 08
Implant ste reaction 0 0 0.0% 3 7 58% General Disorders and Administration Site Conditions
Weightincreased 0 0 00% 7 7 58% Adversedrugreaction ! ! 07 0 00
Muscle spasms 0 0 00% 7 7 5.8% Fatigue 0 0 00 1 08
Arthralgia 4 4 30% 6 6 5.0% Lethargy 0 0 00 1 08
Urinary incontinence 4 4 3.0% 6 6 5.0% Mechanlcal complication of 0 0 00 1 08
implant
Somnolence 3 3 2.2% 6 6 5.0% Pyrexia 0 0 0.0 1 08
Chestpain 2 2 1.5% 6 6 5.0%
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Table 46. Serious adverse events sorted by SOC and PT' Table 46. Serious adverse events sorted by SOC and PT'
BMTTreatment Group DBSTreatment Group BMTTreatment Group DBSTreatment Group
(N=134) (N=121) (N=134) (N=121)
Unique Frequency Unique Frequency Unique Frequency Unique Frequency
Preferred term Total subjects? (%) Total subjects? (%)? Preferred term Total subjects? (%)? Total subjects? (%)
Immune System Disorders Depression 0 0 0.0 1 1 038
Drug hypersensitivity 0 0 00 1 1 08 Hallucination 1 1 07 1 1 08
Infections and Infestations Mental status changes 0 0 00 3 2 17
Arthritisinfective 1 1 0.7 0 0 00 Sexual dysfunction 0 0 00 1 1 08
Implantsiteinfection 0 0 00 16 12 99 Reproductive System and Breast Disorders
Pneumonia 1 1 07 1 1 08 Benign prostatic hyperplasia 1 1 0.7 0 0 00
Urinary tractinfection 0 0 00 1 1 08 Respiratory, Thoracic and Mediastinal Disorders
Injury, Poisoning and Procedural Complications Chronicobstructivepulmonary 1 07 0 0 00
disease i :
Complication of device removal 0 0 00 1 1 08
o Pleuritic pain 0 0 0.0 1 1 08
Device migration 0 0 00 1 1 08
Social circumstances
Fall 2 2 15 6 6 50
Activities of daily living impaired 0 0 00 1 1 08
Medical device complication 0 0 00 1 1 08
ical Medical P
Medical device discomfort 0 0 00 1 1 08 Surgicaland Medical Procedures
Angioplasty 1 1 0.7 0 0 00
Procedural complication 0 0 00 2 2 1.7
Bonegraft 0 0 00 1 1 08
Subdural hematoma 0 0 0.0 1 1 08
Transurethral prostatectomy 0 0 00 1 1 08
Wound dehiscence 0 0 0.0 1 1 08
Vascular Disorders
Musculoskeletal and Connective Tissue Disorders
Deep vein thrombosis 1 1 07 0 0 00
Musculoskeletal chest pain 0 0 00 1 1 08
Orthostatic hypotension 0 0 0.0 1 1 08
Spinal osteoarthritis 1 1 0.7 0 0 00
GrandTotal 19 15 11.2% 82 49 40.5%

Neoplasms Benign, Malignantand Unspecified (Including Cysts and Polyps)
' PT = preferred term; SOC = System Organ Class.

Glioma 0 0 00 1 1 08 2 Unique subjects means number of subjects experiencing an event; e.q, for the event of anaemia, 2 subjects in the
Lung neoplasm malignant 0 0 00 1 1 08 5 Erifzgee:é;n’f Ztn%iiiiﬁilf ggfjbiei‘/rif:/ifrh adverse event divided by number of randomized subjects (BMT, 134;
Prostate cancer 0 0 00 1 1 08 Das, 121).
Prostate cancer metastatic 0 0 00 1 1 08
Nervous System Disorders Table 47 provides a summary of the SAEs by relatedness category.
Akinesia 1 1 07 0 0 00 Table 47. Serious adverse events by relatedness category
Balancedisorder 0 0 00 1 1 08 Relatedness
Cerebral hematoma 0 0 00 1 1 08 BMT (n=19) DBS (n=82)
Cerebralhemorrhage 0 0 00 1 1 08 Causality’ Not Possible Probable  Not Possible Probable
Cerebrovascularaccident 0 0 00 2 2 17 Study device 9 0 0 69 6 7
Cervical spinal stenosis 1 1 0.7 0 0 0.0 PD medicationtherapy 13 1 5 61 16 5
Cognitive disorder 1 1 07 0 0 00 Stimulatortherapy 19 0 0 66 10 6
Dizziness 0 0 00 1 1 08 DBS surgical procedure 19 0 0 43 19 20
Dyskinesia 0 o 00 5 5 17 PD progression 13 2 4 67 14 1
Gondmalconision T R < N,
Intraventricularhemorrhage 0 0 00 1 1 08
Metabolic encephalopathy 0 0 00 1 1 08 Phase|Su ng’OUp comparisons
Motor dysfunction 0 0 00 1 1 08
Neuropathy 0 0 00 1 1 08 Age < 70 group versus = 70 group at 6 months
Syncope 0 0 00 1 1 08 A comparison was conducted on the outcomes of the < 70
Syncopevasovagal 0 0 00 1 1 08 group as compared with the > 70 group within each treatment
Psychiatric Disorders group at 6 months. In general, the > 70 group were able to realize
Agitation 0 0 00 1 1 08 a benefit over baseline, but the benefits were not as great as
Anxiety 1 1 07 1 1 08 those experienced in the < 70 group. Although there were
Confusionalstate 0 0 00 ; ; 25 several statistically significant differences in the secondary

outcomes favoring the < 70 group, the results did not generally
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differ for the younger as compared with the older groups on

most measures. Table 48 displays the results for the BMT group

and Table 49 displays the results for the DBS group.

Table 48. Phase I: Age < 70 for the BMT vs DBS groups

(intent-to-treat, multiple imputation)

<70 BMT DBS

Mean Mean

Change Change
Study Measure n (6m-BL) Std n (6m-BL) Std
Negative changeisimprovement
UPDRS Il On stim/Off med,
blinded 91 -20 94 83 -158 109
UPDRSIIIOn stim/Onmed,
blinded 91 -14 100 83 -40 100
UPDRSllOnstim/Offmed, o, 22 96 & 182 121
unblinded
L'JI'j'DRS II-Activities of Daily o1 04 41 83 53 63
living
UPDRSI 91 03 18 83 -0.1 21
UPDRS IV 91 -0.7 32 83 40 40
Timed stand-walk-sit test
(Onstim/Offmed) 91 -8.1 258 83 -11.0 439
Motordiary-"On’with 91 04 36 83 31 37
troublesome dyskinesias
Motor diary-"Off"time 91 -0.1 28 83 -25 36
PDQ-39,singleindex 91 -08 9 83 -103 14
PDQ-39,stigma 91 -85 186 83 -15.1 217
PDQ 39 activiiesofdaily 07 13 8 173 169
living
PDQ-39, bodily discomfort 91 0.1 19 83 -95 19
PDQ-39, mobility 91 -18 135 83 -159 217
PDQ-39,emotional 91 22 152 83 70 169
well-being
PDQ-39, social support 91 21 194 83 23 20.1
PDQ-39, cognition 91 0.7 16.1 83 -52 19.1
PDQ-39,communication 91 22 139 83 -3.1 21
Neuropsych-Mattis a1 08 49 83 01 48
dementia total score
Neuropsych-BDI 91 -1.8 6.7 83 -06 78
Levodopa equivalent dose 91 -136 4375 83 3414 1604.2
Positive changeisimprovement
Schwab and England (Off 9 19 164 83 188 218
med)
SchwabandEngland (On 01 24 125 83 45 13
med)
Motor diary-“On'without 91 03 31 83 54 39
troublesome dyskinesias
Motor diary- Asleep time 91 0.1 18 83 05 20
Neuropsych- WAIS-I 91 02 86 83 23 84
processing speed index
Neuropsych WAISI 91 15 74 83 -1 85
working memory index
Neuropsych-BNT 91 05 15 83 08 19
Neuropsych-BDAE complex 91 00 15 83 -03 14
Neuropsych-FAS 91 09 99 83 -38 83
Neuropsych-Category a1 26 129 83 54 11

fluency (animal)
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Table 48. Phase I: Age < 70 forthe BMT vs DBS groups

(intent-to-treat, multiple imputation)

<70 BMT DBS

Mean Mean

Change Change

Study Measure n (6m-BL) Std n (6m-BL) Std
Neuropsych-HVLT Total o1 03 108 83 o1 111
score
Neuropsych-HVLT delayed o1 06 12 83 10 107
recall
Neuropsych-BVMT delayed o1 25 17 83 02 128
recall
Neuropsych-BVMT total 91 0.7 109 83 -05 136
Neuropsych WCST 91 18 1.1 83 06 15
perseverative responses
Neuropsych-Stroop 91 11 94 83 14 76
interference
Neuropsych-WAISHl 9 04 32 83 10 31
similarities
Neuropsych-clockdrawing 91 0.1 16 83 0.1 15

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; BL=baseline.
Note: Medication use (Off/On) is noted in the first column of the table in the label if applicable. When Off

medication for BMT, no treatment is provided.

Table 49. Phase I: Age > 70 for the BMT vs DBS groups

(intent-to-treat, multiple imputation)

=70 BMT DBS
Mean Mean

Change Change
Study Measure n (6m-BL) Std n (6m-BL) Std
UI?DRSIIIOn stim/Offmed, 25 02 1 28 136 96
blinded
UF’DRS l1On stim/Onmed, 25 35 95 28 04 90
blinded
UPDBSIIIOn stim/Off med, 25 00 95 28 172 100
unblinded
l‘JI?DRS II- Activities of Daily % 10 3 28 60 53
living
UPDRSI 25 02 26 28 02 23
UPDRSIV 25 -06 22 28 -44 34
Timed stand-walk-sit test
(Onstim/Offmed) 25 122 446 28 -11.9 379
Motor diary-"On’with 2 05 26 28 7 39
troublesome dyskinesias
Motor diary-“Off"time 25 00 28 28 -40 39
PDQ-39,singleindex 25 31 83 28 -57 131
PDQ-39, stigma 25 35 16.1 28 -124 277
PDQ-39, activities of daily 25 37 157 8 133 193
living
PDQ-39, bodily discomfort 25 10 19.7 28 -85 206
PDQ-39, mobility 25 33 136 28 -10.0 194
PDQ-39,emotional 2 05 159 8 31 19.
well-being
PDQ-39, social support 25 -15 228 28 10 172
PDQ-39, cognition 25 57 20 28 -29 192
PDQ-39,communication 25 3 148 28 -34 226
Neuropsych- Mattis 2 09 57 28 19 102
dementia total score
Neuropsych-BDI 25 21 73 28 -12 6.1
Levodopa equivalentdose 25 93.1 406.0 28 -2329 49764
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Table 49. Phase I: Age > 70 for the BMT vs DBS groups
(intent-to-treat, multiple imputation)

=70 BMT DBS
Mean Mean

Change Change
Study Measure n (6m-BL) Std n (6m-BL) Std
Schwaband England (Off 25 32 128 28 195 249
med)
SchwabandEngland (On 25 20 15 28 23 o1
med)
Motor diary-"On’ vylthgut 25 08 38 28 51 44
troublesome dyskinesias
Motor diary- Asleep time 25 03 20 28 06 24
Neuropsych- WAIS I 2 25 83 28 49 103
processing speed index
Neuropsych-WAISI 25 15 55 28 41 87
working memory index
Neuropsych-BNT 25 03 23 28 04 3.1
Neuropsych-BDAE complex 25 00 16 28 -02 13
Neuropsych-FAS 25 29 78 28 -56 102
Neuropsych-Category 2 A7 16 28 52 137
fluency (animal)
Neuropsych-HVLT Total 25 13 26 28 08 108
score
Neuropsych-HVLT delayed 25 01 123 28 21 101
recall
Neuropsych-BVMT delayed 25 21 149 28 37 105
recall
Neuropsych-BVMT total 25 08 135 28 -1.8 114
Neuropsych WCST 25 -03 206 28 A 17
perseverative responses
Neuropsych-Stroop 2 04 85 28 00 88
interference
Neuropsych-WAISI 2 12 44 28 13 38
similarities
Neuropsych-clockdrawing 25 03 17 28 -03 17

Abbreviations: BMT=best medical therapy; DBS=deep brain stimulation; Std=standard deviation; BL=baseline.
Note: Medication use (Off/On) is noted in the first column of the table in the label if applicable. When Off
medication for BMT, no treatment is provided.

Phase I results conclusion

The primary outcome for the comparison of DBS to BMT at 6
months was the change from baseline in motor function based
on time spent in the“on”state without troublesome dyskinesias.
DBS had statistically significantly more (improved) hours of “On”
time without troublesome dyskinesias as compared with the BMT
group. Regarding the secondary outcome measures, there was a
much larger difference between no medications and DBS groups
on the Schwab & England Scale (ADL) and UPDRS Il scores.
However, the difference was much less when subjects were
taking their medications (ie, BMT and DBS used as adjunct to
BMT). UPDRS |, Il and IV and the Parkinson'’s Disease Questionnaire
(PDQ)-39 (Quiality-of-life assessment) indicated improvement in
the DBS group as compared with the BMT group.

The DBS group was able to reduce their levodopa medications,
from 1336 to 1032 levodopa equivalents at 6 months. The DBS
group had a higher number of AEs and SAEs as compared to the
BMT group. In addition, the DBS group has SAEs related to the
surgical implant procedure. Also, neuropsychological tests

showed slight declines in the DBS group as compared with the
BMT group.

Results from the BMT versus DBS clinical study characterize the
relative safety and effectiveness outcomes related to DBS and
BMT treatment options. This information should be used when
considering whether DBS is a reasonable option.

Phasel limitations of the study

Subjects in Phase | were randomized to BMT or DBS. The
Phase | study was open label, ie, all subjects knew whether
or not they had received a device. Randomized, double
blind sham controlled trials are considered the‘gold-
standard’for judging the benefits of a treatment. Open
label studies can cause an overestimation of the treatment
effect in investigator and subject ratings. Also, the open-
label study design does not allow for characterization of
the extent or duration of any post-implant effect, such as
placebo effect, regression to the mean, or effect of surgery,
that could contribute significantly or in part to the
observed therapeutic effects of DBS.

P-values were used to determine whether the difference in
outcomes between groups for the primary endpoints is
statistically significant. Since there were a large number of
endpoints and the SAP did not specify a method for
controlling for multiple endpoints, it is not appropriate to
calculate p-values for the secondary endpoints. However,
summary information for the secondary endpoints has
been provided in order to have one location for all of the
short-term and long-term efficacy results.

DBS therapy is approved as an adjunct to medication;
however, some tests were conducted with medications Off
in order to confirm that neurostimulation alone was
providing benefit. In the medication Off assessments, DBS
was compared to no treatment. In medication On
assessments, DBS as an adjunct to BMT was compared to
BMT alone.

Antiparkinson medications were not controlled during the
course of the study to reflect a real-world situation.
Antiparkinson medication was reduced on average in the
subjects receiving DBS. However changes to antiparkinson
medications could have confounded the therapy response
attributed to DBS.

Missing data may affect the accuracy of the results
obtained in a clinical study. Subjects who are receiving
little or no benefit from a treatment may be more likely to
discontinue their participation during the course of the
study which may skew later results favorably from what
would have been observed if all randomized subjects were
included. Therefore, in addition to the ITT analysis, two
sensitivity analyses, a completers and worst-case analysis
were performed.
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Phase Il Results

Note that for Phase II, the target site stimulated by DBS (ie, globus
pallidus [GPi] or subthalamic nucleus [STN]) was blinded. All
evaluators were aware that subjects had received DBS.

Refer to the Limitations of the study section at the end of the
Phase Il results for a discussion of the study design and
associated limitations.

A comparison of primary and secondary outcome measures for
subjects with an immediate implant versus a delayed implant
has been provided in the “Phase Il Subgroup comparisons”
section.

A comparison of primary and secondary outcome measures for
subjects < 70 years of age versus subjects > 70 years of age has
been provided in the“Phase Il Subgroup comparisons”section.

The 36-month analyses have been provided in the“Phase Il
Subgroup comparisons”section.

Primary outcome measures

The primary objective of this study was to establish the long-
term efficacy of bilateral DBS of STN or GPi, one of the
requirements for the post-approval study. This objective was
evaluated at the 24-month follow-up using the blinded UPDRS Il
On stim/Off med assessment and supported by the unblinded
UPDRS Il On stim/Off med assessment and motor diary.

DBS is approved as an adjunct to medications. The results for the
blinded UPDRS IIl On stim/Off med test are statistically
significantly improved from baseline to 24 months (p<0.001) for
the GPi (13.3 points) and STN (13.5 points) target sites, and there
is no statistically significant difference between target sites in
either the UPDRS Il On stim/Off med blinded or unblinded
comparisons (p-values > 0.05).

The 24-month results for the On stimulation and Off medications
UPDRS Il evaluations using unblinded or blinded evaluators for
the ITT with multiple imputation (24 month) analysis are provided
inTable 50. The On med/On stim (ie, as indicated) results are
provided in the UPDRS Ill Secondary Outcome Measures section.

Table 50. Phase ll: Comparison of UPDRS Il On stim/Off med at 24 months by
target site (Intent-to-treat, 24-month data set, multiple imputation)

GPi STN
n Mean n Mean

Time (% missing) (%chg) Std (%missing) (%chg) Std P-value
UPDRS Il On stim/Off med, blinded
Baseline 147 41.8 129 137 42,5 15.3
24 months 147 28.5 129 137 289 13.0
Change 147 -13.3 15.1 137 -13.5 12.8  0.903

(14.3%) (-31.8%) (23.4%) (-31.8%)
UPDRS Il On stim/Off med, unblinded
Baseline 147 43.6 124 137 435 14.9
24 months 147 283 12.6 137 285 12.8
Change 147 -153 13.7 137 -15.1 129 0.904

(10.9%) (-35.1%) (19.7%) (-34.7%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change.
Note: Lower values (negative change) as compared with baseline indicate improvement. Medication was
withdrawn (Off) for this test. The baseline data shown here are for comparison purposes as stimulation was not On
at this preimplant time point.
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Statistical test associated with p-value: Analysis of variance using multiple imputation; target site effect p-value.

Table 51 provides the results of the sensitivity analyses.

Table 51. Phase Il: sensitivity analyses for UPDRS Ill On stim/Off med at 24 months

GPi STN
Mean Mean
UPDRSIII Time n (%chg)  Std n (%chg) Std P-value
Completers
UPDRSIII- 133 129
Onstim/Off 24Month-BL 126 @31 9'0/) 150 105 30 _,;(y) 118 0817
med, blinded o7 =7
UPDRSIII-On 150 146
stim/Off med, 24Month-BL 131 . 136 110 . 126 0814
\ (-343%) (-334%)
unblinded
Worst-case
UPDRSIII-On 91 39
stim/Offmed,  24Month-BL 147 (218%) 183 137 (93%) 212 0030
blinded
UPDRSIII-On 116 68
stim/Off med, 24Month-BL 147 . 168 137 ) 211 0.034
. (-26.6%) (-15.6%)
unblinded

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change;
BL=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. Medication was
withdrawn (Off) for this test.

Statistical test associated with p-value: Analysis of variance using multiple imputation; target site effect p-value.

As shown inTable 52, 76% of the GPi and 83% of the STN subjects
had a minimally clinically important change in UPDRS Il when Off
medication. However, only 32% of the GPiand 27% of the STN
subjects achieved a minimally clinically important change in
UPDRS Il when On medication. More importantly, when On
medications, 24% of the GPiand 27% of the STN subjects had a
worsening from baseline to 24 months on the UPDRS I,

Table 52. Phase Il: Comparisons of percentage of subjects with minimal clinically

important change in UPDRS Il at 24 months by target site (Intent-to-
treat, 24-month data set, multiple imputation)

Categories of change GPi (n=147) STN (n=137)
UPDRS lll, Blinded/Off medication
. L |
Percevnt of subjects with improvement' from 76% 83%
baseline to 24 months
Percent of subjects with no change? from o
baseline to 24 months 16% 9%
. . Lo '
Percent of subjects with worsening? from baseline 8% 8%
to 24 months
UPDRS Ill, Blinded/On medication
. L |
Percevnt of subjects with improvement' from 309 27%
baseline to 24 months
Percent of subjects with no change? from o o
baseline to 24 months 4% 46%
. . -
Percent of subjects with worsening® from 24% 27%

baseline to 24 months

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus.

"Improvement defined as decreasing = 5 points from baseline

2No change defined as -5 < points from baseline < 5

* Worsening defined as increasing = 5 points from baseline

Note: Lower values (negative change) as compared with baseline indicate improvement. Medication use (On/Off) is
shown in the header of each analysis.

Additional information: Fisher’s Exact p>0.10.
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Table 53 provides the results of the sensitivity analyses.

Table 53. Phase Il: sensitivity analyses for Minimal Clinically Important Change in

UPDRS I

Categories of change GPi STN
UPDRS I, Blinded/Off medication
Completers

) L |
Perce'nt of subjects with improvement' from 74% 83%
baseline to 24 months
Percent of subjects with no change? from o
baseline to 24 months 17% 9%
Percent of subjects with worsening® from o 5
baseline to 24 months 9% 9%
Worst-case

) L |
Perce.nt of subjects with improvement' from 64% 65%
baseline to 24 months
Percent of subjects with no change? from o
baseline to 24 months 17% 9%
Percent of subjects with worsening? from o
baseline to 24 months 19% 26%
UPDRS lIl, Blinded/On medication
Completers

) L |
Perce.nt of subjects with improvement' from 33% 29%
baseline to 24 months
Percent of subjects with no change? from o o
baseline to 24 months 41% 40%
Percent of subjects with worsening® from o N
baseline to 24 months 26% 31%
Worst-case

) L |
Perce.nt of subjects with improvement' from 29% 23%
baseline to 24 months
Percent of subjects with no change? from 5 o
baseline to 24 months 36% 32%

. . -
Percent of subjects with worsening? from 350 45%

baseline to 24 months

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus.
! Improvement defined as decreasing > 5 points from baseline

?No change defined as -5 < points from baseline < 5

*Worsening defined as increasing = 5 points from baseline

Note: Lower values (negative change) as compared with baseline indicate improvement. Medication use (On/Off) is shown
in the header of each analysis.

Additional information: Fisher’s Exact p-values > 0.10.

Figure 16 displays the change from baseline to 24 months in the
UPDRS Il score while On medication and Figure 17 displays the
change from baseline to 24 monthsin the UPDRS Ill score while Off
medication. Negative change as compared with baseline indicates
improvement.
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Figure 16. Phase II: change in UPDRS Il scores while On medication (Blinded), at
24 months, by treatment group (Intent-to-treat, multiple imputation)
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Figure 17. Phase ll: change in UPDRS Ill scores while Off medication (Blinded), at
24 months, by treatment group (Intent-to-treat, multiple imputation)

The motor diary includes the assessments of “On” time without
troublesome dyskinesias, “On” time with troublesome dyskinesias,

"Off" time, and Asleep time. The results for the motor diary

assessments are statistically significantly improved from baseline to
24 months (p < 0.001) for the GPiand STN target sites, and there is no
statistically significant difference between the GPiand STN target sites
on any of these assessments (p > 0.05, Intent-to-treat 24-month data

set, Table 54).

At 24 months the motor diary demonstrated an increase of
approximately 5 hours of “On” time without troublesome dyskinesias
(for a total of approximately 12 hours), a decrease of approximately 3

hours of “On" time with troublesome dyskinesias (for a total of

approximately 1 hour), a decrease of approximately 3 hours of “Off”
time (for a total of approximately 3 hours), and an increase of
approximately 1 hour of Asleep time (for a total of approximately 8

hours).

Table 54. Phase Il: Comparison of motor diaries at 24 months by target site
(Intent-to-treat, 24-month data set, multiple imputation)

GPi STN
n Mean n Mean

Motordiaries Time (Y%omissing) (% chg) Std (%missing) (%chg) Std P-value
“On"time Baseline 147 64 29 137 7.1 3.1
Withglut 24months 147 M6 42 137 121 39
g"”.es‘?me Change 147 52 48 137 50 46 0693
lyskinesias
(hours per (10.9%)  (81.3%) (19.7%)  (70.4%)
day)
“On"timewith Baseline 147 45 33 137 40 31
troublesome - 24 months 147 1125 137 12 22
f’ﬁjﬁﬁiﬂ? Change 147 33 39 137 29 34 0330
day) (10.9%)  (-73.3%) (19.7%) ~ (-72.5%)
Offtime Baseline 147 58 26 137 58 25
(hoursper 24 months 147 20 32 137 27 33
day) Change 147 28 39 137 31 39 0647

(109%)  (-483%) (197%)  (-534%)
Asleeptime  Baseline 147 73 18 137 7.1 2
(hoursper 24 months 147 8.1 18 137 80 18
day) Change 147 07 21 137 10 23 0311

(109%)  (96%) (197%)  (14.1%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change.

Note: For the measures of “On”time without troublesome dyskinesias and Asleep time, higher values (positive change) as
compared with baseline indicate an improvement in function. For the measures of “On”" time with troublesome dyskinesias
and "Off"time, lower values (negative change) as compared with baseline indicate an improvement in function. Subjects
were taking their reqular medication regimen during the recording of these data.
Statistical test associated with p-values: Analysis of variance using multiple imputation; target site effect p-value.
Additional information: Differences from baseline to 24 months on all measures, statistically significant (p<0.001, paired

t-test).

Clinical Summary 2015-11-01

English

39



Medtronic DBS Therapy for Parkinson'’s Disease and Essential Tremor

Table 55 provides the results of the sensitivity analyses.

Table 55. Phase Il: sensitivity analyses for motor diaries at 24 months

GPi STN
Mean Mean

Motordiaries Time n (% chg) Std n (% chg) Std P-value
Completers
“On"time
without
troublesome 52 50
dyskinesias 24Month-BL 131 813%) 48 110 (7039%) 47 0748
(hours per
day)
“On"time with
troublesome 33 30
aystlrr;zs::s 24Month-BL 131 733% 40 110 (75.0%) 34 0455
day)
Offtime 28 30
g:;L;rsper 24Month-BL 131 (483%) 39 110 (-52.2%) 40 0687
Asleeptime 08 10
g1a<;l)1rsper 24Month-BL 131 (11.0%) 20 110 (139%) 24 0559
Worst-case
“On’time
without
troublesome 4.1 26
dyskinesias 24Month-BL 147 638%) 56 137 (366%) 66 00361
(hours per
day)
“On"time with
troublesome 17 08
ifﬁ;r;zs:s 24Month-BL 147 (38.7%) 6.1 137 (208%) 54 0202
day)
Offtime 16 03
g;c;L)Jrs per 24Month-BL 147 (276%) 52 137 46%) 68  0.066
Asleeptime 02 01
gwa?;;rsper 24Month-BL 147 (2.2%) 27 137 (19%) 29 0937

Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; Std=standard deviation; chg=change;
BL=baseline.

Note: For the measures of "On”time without troublesome dyskinesias and Asleep time, higher values (positive change) as
compared with baseline indicate an improvement in function. For the measures of “On” time with troublesome dyskinesias
and "Off"time, lower values (negative change) as compared with baseline indicate an improvement in function. Subjects
were taking their reqular medication regimen during the recording of these data.

Statistical test associated with p-values: Analysis of variance using multiple imputation; target site effect p-value.

40  English Clinical Summary 2015-11-01

The change from baseline to 3,6, 12, 18,and 24 months is shown in
Table 56.

Table 56. Phase II: Comparison of motor diaries over time: Change from baseline at 3,
6, 12, 18, and 24 months by target site (Intent-to-treat, 24-month data set,

multiple imputation)
GPi STN
Mean Mean

Time n (% chg) Std n (%chg) Std

“On"time without troublesome dyskinesias (hours per day)

Baseline 147 64 29 137 7.1 31
51 48

3 Month-BL 147 00%) 47 137 (68.19%) +
53 45

6 Month - BL 147 ©26%) 44 137 (634%) 50
56 45

12 Month-BL 147 3% 44 137 (634%) -
53 43

18 Month - BL 147 631%) 46 137 (61.1%) 7
52 50

24 Month - BL 147 ©13%) 48 137 (70:4%) 46

"On" time with troublesome dyskinesias (hours per day)

Baseline 147 45 33 137 40 31
3Month-BL 147 (753 '64% ) 36 137 (-7_22.'390/0) >3
6Month-BL 147 (733 'g% ) 37 137 (_7_12._29%) =
12Month-BL 147 (_7';" ‘15% ) 37 137 (—7_12.27/0) 2
18Month-BL 147 (_7'{:’_ ;5% ) 39 137 (6_62.1%) >
24Month-BL 147 (7; ';% ) 39 137 (—7_22..590/0) 4

“Off” time (hours per day)

Baseline 147 58 26 137 58 25
3Month-BL 147 (_33;/0 ) 44 137 (4_722%) 36
6Month-BL 147 (_3;32;% ) 40 137 (4_53;%) 40
12Month-BL 147 ( 4_52.;% ) 39 137 (-5_23;%) 36
18Month-BL 147 ( 43 ‘66% ) 42 137 (—5_53.5%) =
24Month-BL 147 ( - '38%) 39 137 (—5_33.2%) >0

Asleep time (hours per day)

Baseline 147 73 18 137 7. 20
3Month-BL 147 (5%;) 19 137 @ 10.'18%) 18
6Month-BL 147 (7(.)35%) 20 137 (131.2(3)%) -
12Month-BL 147 (7?3';0) 20 137 a 91.;%) o
18Month-BL 147 a 3 '17.%,) 18 137 a ;.'13%) >
24Month-BL 147 (9%/0) 21 137 (141.'10%) >3

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change;
BL=baseline.

Note: For the measures of “On"time without troublesome dyskinesias and Asleep time, higher values (positive change) as
compared with baseline indicate an improvement in function. For the measures of “On”time with troublesome dyskinesias
and "Off"time, lower values (negative change) as compared with baseline indicate an improvement in function. Subjects
were taking their regular medication regimen during the recording of these data.
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Secondary outcome measures
A number of secondary outcome measures were evaluated in the
study, including the following:

- UPDRS III*
« Motor diary*

« Quality of life: Parkinson’s Disease Questionnaire (PDQ)-39, SF-36,
and Quiality of Well-Being*

-+ Schwab and England
- UPDRSI, II, IV*
- Timed Stand-Walk-Sit tests

Safety and additional outcome measures
+ Neuropsychological tests*

+ Medication use*
« Subgroup analyses comparing those subjects < 70 years of age
versus > 70 years of age and the 36-month efficacy analyses

* One of the requirements for the post-approval study.

UPDRS Il over time

The improvement in function as compared with baseline was
reported for both target sites (GPi and STN) over all follow-up visits to
24 months in the UPDRS Il On stim/Off med, unblinded test as shown
in Figure 18.
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Lower values indicate an improvement in function as compared with baseline.

Figure 18. UPDRS Ill On stim/Off med, unblinded, over time by target site
(Intent-to-treat, 24-month data set, multiple imputation)

The baseline to 24-month results for stimulation On and medication
On and Off using an unblinded evaluator and the Intent-to-treat
(24-month) data set, by target site, are provided in Table 57.

Table 57. Phase Il: Comparison of UPDRS Il On stim, unblinded over time to 24
months by target site (Intent-to-treat, 24-month data set, multiple

imputation)
GPi STN

Time n Mean Std n Mean Std
UPDRS Il On stim/On med, unblinded

Baseline 147 229 10.7 137 219 10.7
3 Month 147 17.4 9.5 137 175 109
6 Month 147 20.2 10.4 137 20.7 11.8
12 Month 147 17.9 9.6 137 19.2 1.1
18 Month 147 19.7 10.1 137 20.0 1.3
24 Month 147 214 9.9 137 22.0 11.2
UPDRS Ill On stim/Off med, unblinded

Baseline 147 43.6 124 137 435 149
3 Month 147 28.0 135 137 28.1 14.3
6 Month 147 28.2 12.7 137 284 14.5
12 Month 147 27.3 12.0 137 283 14.5
18 Month 147 27.6 125 137 29.0 143
24 Month 147 28.3 12.6 137 28.5 12.8

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation.

Note: Lower values (negative change) as compared with baseline indicate improvement. Medication use (Off/On) is noted
inthe bold heading. The baseline data shown here are for comparison purposes as stimulation was not On at this
preimplant time point.

The 24-month results for the UPDRS Il On stimulation/On medication
(blinded and unblinded) are provided in Table 58. The results for the
blinded UPDRS Il On stim/On med test were not statistically
significantly improved from baseline to 24 months for the GPi (-1.2
points) and STN (-0.2 points) target sites.

The 2 target sites were not measurably different on these outcomes.

Table 58. Phase ll: Comparison of UPDRS Ill On stim/On med at 24 months by target
site (Intent-to-treat, 24-month data set, multiple imputation)

GPi STN
Time n Mean n Mean
(% missing) (%chg) Std (%missing) (%chg) Std P-value
UPDRS Il On stim/On med, blinded
Baseline 147 222 1.5 137 21.7 1.7
24 months 147 211 11.5 137 215 10.8
Change 147 -1.2 10.3 137 -0.2 10.2 0.464
(12.9%) (-5.2%) (21.2%) (-0.9%)
UPDRS Il On stim/On med, unblinded
Baseline 147 229 10.7 137 220 10.7
24 months 147 213 10.0 137 213 10.3
Change 147 -1.6 9.1 137 -0.7 103 0483
(10.2%) (-6.9%) (19.0%) (-3.4%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change.
Note: Lower values (negative change) as compared with baseline indicate improvement. Medication was On for this test.
Statistical test associated with p-value: Analysis of variance using multiple imputation; target site effect p-value.
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Table 59 provides the results of the sensitivity analyses.

Table 59. Phase Il: sensitivity analyses for UPDRS Il On stim/On med at 24 months

GPi STN
Mean Mean
UPDRSIIl Time n (%chg)  Std n (%chg) Std P-value
Completers
UPDRSII-On 12 03
stim/Onmed, 24Month-BL 128 I 3;0/) 104 108 (14%) 100 0263
blinded =7 7
UPDRSII-On s 05
stim/Onmed, 24Month-BL 132 . 9.1 m g 929 0422
- (-6.4%) (23)
unblinded
Worst-case
UPDRSIII-On 38 57
stl'm/On med, 24Month-BL 147 (17.0%) 166 137 (2629%) 156 0317
blinded
UPDRSIII-On 17 45
st|m{On med, 24Month-BL 147 76%) 131 137 206%) 152 0.105
unblinded

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change;

Bl=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. Medication was On for this test.

Statistical test associated with p-value: Analysis of variance using multiple imputation; target site effect p-value.

Activities of daily living

PDQ-39 subscale

Single index

Stigma

Bodily discomfort
Mobility
Emotional well-being
Social support
Cognition

Communication

PDQ-39 at 24 months

(GPi, n=147)

-50%

-29.3%
-27.0%
6.1%
8.9%
-30% -10% 0% 10% 30%

Average change as a percentage of baseline

Negative values indicate an improvement in quality of life as compared with

baseline.
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Quality of life

Quality of life was characterized by the PDQ-39 and SF-36 at baseline,
6,12,18,and 24 months and Quality of Well-Being (QWB) at baseline,
6,12,18,and 24 months.

The PDQ-39, presented in Figure 19 and Table 60 as the reported
average change as a percentage of baseline, showed improvement at
24 months in both the GPiand STN groups as compared with baseline
for the PDQ-39 single index and subscales of stigma, activities of daily
living, bodily discomfort, mobility, emotional well-being, and
cognition. The reported change from baseline to 24 months was
worsened for the subscales of social support and communication.

Results were not measurably different between the 2 target sites.

PDQ-39 at 24 months
(STN, n=137)

Single index

Activities of daily living
Bodily discomfort
Mobility

Emotional well-being

PDQ-39 subscale

Social support
Cognition

Communication 9.9%

-50% -30% -10% 0% 10% 30%
Average change as a percentage of baseline

Negative values indicate an improvement in quality of life as compared with
baseline.

Figure 19. PDQ-39 at 24 months; average change as a percentage of baseline by target site (Intent-to-treat, 24-month data set, multipleimputation)
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Table 60. Phase II: PDQ-39 average change as a percentage of baseline over time b; Table 60. Phase Il: PDQ-39 average change as a percentage of baseline over time b
g g p g y y
visit and target site (Intent-to-treat, 24-month data set, multiple imputation) visit and target site (Intent-to-treat, 24-month data set, multiple imputation)
GPi STN GPi STN
n Mean n Mean n Mean n Mean
PDQ-39 Time (%omissing)  (%chg) Std  (%missing) (%chg) Std PDQ-39 Time (%omissing)  (%chg) Std  (%missing)  (%chg) Std
6-month visit Mobility Baseline 147 56.7 22 137 615 202
Singleindex'  Baseline 147 27 136 137 469 127 12Month 147 437 2 137 478 25
6Month 147 345 153 137 387 161 12Month-BL 147 -130 239 137 136 237
6Month-BL 147 82 127 137 82 132 (136%)  (229%) - (153%)  (22.2%)
(15.6%) (-193%) . (13.1%) (-17.5%) . Emotional Baseline 147 363 188 137 414 19
Stigma Baseline 147 387 252 137 422 248 welkbeing  12Month 147 319 186 137 357 207
6Month 147 26.1 24 137 295 252 12Month-BL 147 44 189 137 57 177
6Month-BL 147 126 225 137 127 24.1 (1.6%)  (12.1%) - (146%)  (13.7%)
(8.2%) (-32.6%) . (8.8%) (-30.2%) . Socialsupport  Baseline 147 238 17.1 137 297 193
Activities of ~ Baseline 147 549 185 137 553 181 12Month 147 257 187 137 296 2
daily living 6Month 147 385 21 137 24 26 12Month-BL 147 19 182 137 0.1 19.1
6Month-BL 147 164 175 137 129 229 (122%)  (7.9%) - (153%)  (04%)
(8.8%) (-29.9%) . (7.3%) (-23.3%) . Cognition Baseline 147 396 167 137 438 165
Bodily Baseline 147 41 214 137 532 234 12Month 147 3 191 137 8 199
discomfort 6Month 147 401 215 137 443 233 12Month-BL 147 -06 187 137 -4 196
6Month-BL 147 81 208 137 88 201 (1220%)  (16%) : (139%)  (92%)
(7.5%) (-16.8%) . (7.3%) (-16.6%) . Communication Baseline 147 444 196 137 474 185
Mobility Baseline 147 s66 219 137 615 202 12Month 147 4 208 137 83 29
6Month 147 @33 252 137 475 2% 12Month-BL 147 10 215 137 08 2
6Month-BL 147 133 217 137 14 22 (1220%) (2% : (39%)  (.7%)
(8.8%) (-236%) . (9.5%) (-22.7%) . 24-month visit
Emotional Baseline 147 365 19 137 413 189 Singleindex' Baseline 147 426 135 137 469 127
well-being 6Month 147 30.1 206 137 35 206 24Month 147 373 15 137 M 146
6Month-BL 147 65 190 137 64 19 24Month-BL 147 53 143 137 59 127
(7.5%) (-17.7%) . (9.5%) (-15.4%) . (20.4%) (-12.5%) . (21.9%) (-12.6%)
Socialsupport  Baseline 147 238 17.1 137 298 193 Stigma Baseline 147 386 252 137 422 249
6Month 147 234 192 137 282 21 24Month 147 273 221 137 28.1 246
6Month-BL 147 04 189 137 16 196 24Month-BL 147 13 236 137 141 232
(7.5%) (-1.8%) . (8.0%) (-54%) . (10.2%) (-29.3%) . (16.8%) (-334%)
Cognition Baseline 147 396 167 137 439 165 Activities of Baseline 147 549 186 137 553 18.1
6Month 147 362 192 137 386 209 dailyliving 24Month 147 40 197 137 426 216
6Month-BL 147 34 179 137 53 197 24Month-BL 147 148 20.1 137 127 25
(82%) (-85%) . (8.0%) (-12.0%) . (9.5%) (-27.0%) . (146%)  (-23.0%)
Communication Baseline 147 444 196 137 474 185 Bodily Baseline 147 48 214 137 532 234
6Month 147 M6 215 137 47 238 discomfort 24Month 147 402 221 137 454 231
6Month-BL 147 28 194 137 04 28 24Month-BL 147 78 202 137 78 212
(82%) (6.4%) . (7.3%) (0.8%) . (9.5%) (16.2%) . (146%)  (147%)
12-month visit Mobility Baseline 147 56.7 22 137 615 202
Singleindex'  Baseline 147 25 134 137 468 127 24Month 147 49 248 137 08 241
12Month 147 361 147 137 304 147 24Month-BL 147 -108 252 137 -106 231
12Month-BL 147 64 143 137 74 129 (122%)  (191%) . (146%)  (17.3%)
(11%)  (150%) . 12%)  (158%) . Emotional Baseline 147 363 188 137 73 189
Stigma Baseline 147 87 253 1% w0 a4y WS 24Month 147 29 193 1w 379 205
12Month 147 254 233 137 78 234 4Month-BL 147 33 195 137 35 181
12Month-BL 147 132 226 137 142 233 (1029 €9.2%) : (161%)  (84%)
(13.6%) (-34.2%) . (14.6%) (-33.8%) . Social support  Baseline 147 238 17.1 137 298 193
Activities of  Baseline 147 549 186 137 553 181 24Month 147 »2. 179 137 29 204
dailyliving 12 Month 147 387 199 137 402 198 24Month-BL 147 15 183 137 0.1 198
12Month-BL 147 162 201 137 451 227 (1029%)  (6:1%) : (146%)  (03%)
(143%)  (-296%) . (146%)  (27.3%) . Cogpnition Baseline 147 396 167 137 438 165
Bodily Baseline 147 41 213 137 532 234 24Month 147 B4 176 137 42 184
discomfort 12Month 147 406 212 137 439 24 24Month-BL 147 12 179 137 17 164
12Month-BL 147 75 219 137 93  »9 820%)  (29%) : (153%)  (39%)
(136%)  (-155%) . (131%)  (17.5%)
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Table 60. Phase Il: PDQ-39 average change as a percentage of baseline over time by Table 61. Phase ll: sensitivity analyses for PDQ-39
visit and target site (Intent-to-treat, 24-month data set, multiple imputation) GPi STN
GPi STN Mean Mean
n Mean n Mean PDQ-39 n (%chg) Std n (%chg) Std
PDQ-39 Time (Yomissing)  (%chg) Std (% missing) (%chg) Std 24-monthvisit—baseline
Communication Baseline 147 444 196 137 474 185 Singleindex’ 117 56 146 107 59 126
24Month 147 484 205 137 52.1 212 (13.3%) (12.6%)
24Month-BL 147 40 211 137 47 215 .
(95%) (89%) ) (14.6%) (99%) Stigma 132 -11.2 236 114 -145 233
(-29.0%) (-34.4%)
Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; Std=standard deviation; chg=change. Activities of dailyliving 133 143 197 17 125 26

'Also known as summary index.
Note: Negative percent change indicates better quality of life in that measure as compared with baseline. For example, for (-26.0%) (-22.7%)
mobility, negative percent change indicates better mobility, for Activities of Daily Living, negative percent change indicates a

higher level of function. Subjects were taking their reqular medication regimen during the recording of these data. Bodily discomfort 133 76 200 nz 74 R
(-15.8%) (-13.9%)
. e Mobili 129 -109 253 v -103 229
Table 61 provides the results of the sensitivity analyses. Y (192%) (16.7%)
Table 61. Phase Il: sensitivity analyses for PDQ-39 Emotional well-being 132 34 196 15 -39 17.8
GPi STN (-9.3%) (-94%)
Mean Mean Social support 132 17 182 17 -06 198
PDQ-39 n (%chg) Std n (%chg) Std (7.2%) (-2.0%)
Completers Cognition 135 08 178 116 -12 16.3
6-month visit - baseline 20%) 28%)
Singleindex' 124 -84 125 119 -82 132 Communication 133 44 211 v 43 216
(197%) (17.6%) (100%) (9:2%)
Stigma 135 -126 224 125 -129 244 Worst-case
(-32.7%) (-30.7%) 6-month visit - baseline
Activities of daily living 134 -164 17.1 127 -130 231 Singleindex' 147 -19 20.1 137 33 180
(-29.8%) (-234%) (-4.5%) (7.2%)
Bodily discomfort 136 -80 207 127 -85 200 Stigma 147 74 290 137 7.1 304
(-16.7%) (-15.9%) (-194%) (-17.2%)
Mobility 134 135 217 124 139 220 Activities of dailyliving 147 114 239 137 -96 259
(-23.7%) (-22.5%) (-20.8%) (-17.4%)
Emotional well-being 136 6.6 190 124 6.6 191 Bodily discomfort 147 43 248 137 53 228
(-18.3%) (-16.1%) (-8.9%) (-10.0%)
Social support 136 01 189 126 20 195 Mobility 147 -89 264 137 94 255
(-03%) (-6.6%) (-15.8%) (-154%)
Cogpnition 135 31 178 126 53 200 Emotional well-being 147 13 2638 137 -16 245
(-7.7%) (-121%) (-3.7%) (-3.8%)
Communication 135 25 194 127 05 228 Social support 147 27 215 137 25 246
(-5.7%) (-1.0%) (11.6%) (8.6%)
12-month visit - baseline Cognition 147 0.1 209 137 08 249
Singleindex' 137 -6.2 144 108 -7.7 127 (0.3%) (-1.8%)
(-14.6%) (-16.4%) Communication 147 12 26 137 36 267
Stigma 137 -136 226 17 -149 236 2.7%) (7.6%)
(-353%) (-353%) 12-month visit - baseline
Activities of daily living 137 -16.0 195 17 -148 228 Singleindex' 147 20 220 137 07 184
(-292%) (-26.8%) (4.9%) (-16%)
Bodily discomfort 137 -75 220 119 90 238 Stigma 147 37 342 137 47 34.1
(-15.6%) (-16.9%) (-9.6%) (-11.2%)
Mobility 137 126 235 116 135 236 Activities of dailyliving 147 73 295 137 65 30.1
(-22.1%) (-22.0%) (-13.4%) (-11.8%)
Emotional well-being 137 47 189 17 6.1 176 Bodlily discomfort 147 -15 2638 137 22 293
(-13.1%) (-14.7%) (-3.1%) (-4.1%)
Social support 137 21 180 116 05 192 Mobility 147 52 302 137 58 293
(88%) (-1.6%) (-9.3%) (-9.5%)
Cognition 137 03 187 ns 36 196 Emotional well-being 147 31 288 137 21 268
(-0.9%) (-8.2%) (8.7%) (5.2%)
Communication 129 10 216 118 06 208
(2.2%) (1.3%)
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Table 61. Phase Il: sensitivity analyses for PDQ-39 Table 62. Phase Il: Comparison of SF-36 standardized PCS and MCS over time by target
GPi STN site (Intent-to-treat, 24-month data set, multiple imputation)
Mean Mean GPi(n=147) STN(n=137)
PDQ-39 n (%chg) Std n (%chg) Std n Mean n Mean
0y issi| 0/ 0y issil 0/
Social support 147 62 215 137 92 300 Time (Y%omissing)  (%chg) Std (Y%omissing)  (%chg) Std
(26.1%) (31.2%) 12Month 147 395 87 137 385 9.1
Cognition 147 64 262 137 33 256 12Month-BL 147 36 79 137 32 88
(16.2%) (7.5%) (12.2%) (10.0%) (14.6%) 9.1%)
Communication 147 75 27.7 137 84 281 18Month 147 395 86 137 382 83
(17.0%) (17.7%) 18 Month-BL 147 37 79 137 29 75
24-month visit—baseline (122%) (10.3%) (15.3%) (8.2%)
Singleindex’ 147 16 207 137 11 182 24Month 147 396 87 137 381 87
(4.0%) (24%) 24Month-BL 147 37 8.1 137 28 79
Stigma 147 44 314 137 19 366 (82%)  (103%) (146%)  (79%)
(11.5%) (46%) Standardized MCS (% missing same as PCS)
Activities of daily living 147 99 242 137 -57 278 Baseline 147 459 103 137 430 10.1
a 0 a 0/
(181%) ¢102%) 6Month 147 481 97 137 460 105
Bodily discomfort 147 ;ﬁ/ 21 137 00;/ 277 6Month—BL 147 22 105 137 30 103
(46%) cose) (48%) (7.0%)
Mobility 147 44 307 137 37 275 12Month 147 469 102 137 251 106
(-7.9%) (-6.0%)
Emotionalwellbei 147 34 282 137 a7 268 12Month-BL 147 10 108 137 22 106
motional well-} INng X .. 3 X (22%) (5.1 %)
(9.5%) (11.7%)
18Month 147 451 110 137 438 110
Social support 147 78 255 137 69 268
(32.9%) (233%) 18 Month-BL 147 08 102 137 08 110
- (-1.7%) (1.9%)
Cognition 147 32 223 137 40 206
©.1%) ©2%) 24Month 147 446 102 137 439 100
Communication 147 87 244 137 107 259 24honth=BL 147 13 102 137 09 107
(19.6%) (22.6%) 28%) 21%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; MCS=[standardized] mental component scale;
PCS=[standardized] physical component scale; Std=standard deviation; chg=change; BL=baseline.

Note: Higher values (positive change) indicate better quality of life in that measure as compared with baseline. Subjects were
taking their reqular medication regimen during the recording of these data.

Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; Std=standard deviation; chg=change.

'Also known as summary index.

Note: Negative percent change indicates better quality of life in that measure as compared with baseline. For example, for
mobility, negative percent change indicates better mobility, for Activities of Daily Living, negative percent change indicates a
higher level of function. Subjects were taking their reqular medication regimen during the recording of these data.

Table 63 provides the results of the sensitivity analyses.
The reported change from baseline for the SF-36 standardized

. . . Table 63. Phase II: sensitivity analyses for SF-36
physical component scale (PCS) is improved at all follow-up visits to yaray

; ) ) GPi(n=147) STN(n=137)
24 months for the GPiand STN target sites, and the target sites are not
. .. Mean Mean
measurably different at all follow-up visits (Table 62). The reported Time n (%chg) std n (%chg) std
change from baseline for the SF-36 standardized mental component Completers
scale (MCS) for the 2 target sites was improved at some follow-up standardized PCS
v!s!ts and declined at other follow-up visits through the 24-month Baseline 135 359 81 127 353 76
VISIt. 6Month 135 396 94 127 392 9.1
The SF-36 questionnaire, a general quality of life measure, did not 6Month—BL 135 36 86 127 34 77
demonstrate consistent clinically different results. (10.0%) (96%)
. . . 12Month 12 . .7 17 .7 Al
Table 62. Phase ll: Comparison of SF-36 standardized PCS and MCS over time by target ont o 395 8 38 o
site (Intent-to-treat, 24-month data set, multiple imputation) 12Month-BL 129 34 77 1n7 32 87
GPi(n=147) STN(n=137) (95%) (91%)
n Mean n Mean 18Month 129 400 85 116 384 84
Time (%omissing)  (%chg) Std (%omissing)  (%chg) Std 18Month—BL 129 33 79 116 27 75
Standardized PCS (92%) (7.6%)
Baseline 147 359 8.1 137 353 76 24Month 135 398 87 17 386 87
6Month 147 395 94 137 391 91 24Month-BL 135 36 8.1 17 31 77
6Month-BL 147 37 85 137 37 78 (100%) (8:5%)

(8.2%) (10.3%) (7.3%) (10.5%)
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Table 63. Phase Il: sensitivity analyses for SF-36 Quality of Well-Being, a general quality of life measure, did not indicate
GPi(n=147) STN(n=137) a better quality of life at follow-up visits through 24 months. (Table 64).
Mean Mean
Time n (%chg) Std n (%chg) Std Table 64. Phase ll: Comparison of average Quality of Well-Being score over time by
standardized MCS target site (Intent-to-treat, 24-month data set, multiple imputation)
GPi(n=147) STN(n=137)
Baseline 135 459 103 127 430 101
n Mean n Mean
6Month 135 480 97 127 458 104 Time (%missing)  (%chg) Std (%missing)  (%chg) Std
6Month-BL 135 20 105 127 29 103 Average Quality of Well-Being Score
0/ (v
44%) 6.7%) Baseline 147 045 0.14 137 042 0.13
12Month 129 470 100 17 449 104 6Month 147 049 016 137 044 016
12Month-BL 12 (21;/) 108 B (415/) 103 6Month-BL 147 005 017 137 002 016
i o (6:8%) (10.1%) (73%) (5.0%)
18Month 129 457 107 116 440 110 12Month 147 047 016 137 046 017
18Month-BL 129 (10;/) 100 e (106’2/) 109 12Month—-BL 147 002 017 137 004 017
e i (122%)  (50%) (153%)  (93%)
24Month 135 s 101 n 42 100 24Month 147 045 016 137 044 016
24Month-BL 135 (;1":/) 102 n (201'3/) 105 24Month-BL 147 000 017 137 002 016
= 2 (88%) (09%) (1399%)  (45%)
Worst-case
Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change;
Standardized PCS BL=baseline.
. Note: Higher values (positive change) indicate better quality of life in that measure as compared with baseline. Subjects were
Baseline 147 359 81 137 353 76 taking their reqular medication regimen during the recording of these data.
6Month 147 378 109 137 377 103
6Month-BL 147 19 103 137 23 85 Table 65 provides the results of the sensitivity analyses.
(5.3%) (6.5%)
12Month 147 363 19 137 3538 10 Table 65. Phase lI: sensitivity analyses for Quality of Well-Being
GPi(n=147) STN(n=137)
12Month-BL 147 04 13 137 05 109
(11%) (14%) Mean Mean
Time n (%chg) Std n (%chg) Std
18Month 147 372 109 137 353 106
Completers
18Month-BL 147 13 95 137 00 98
(3.6%) %) Average Quality of Well-Being Score
24Month 147 382 100 137 351 17 Baseline 137 04 01 127 04 o1
24Month—BL 147 23 91 137 02 110 6Month 137 05 02 127 04 02
(64%) (06%) 6Month-BL 137 00 0.2 127 00 0.2
0y 0/
Standardized MCS (0:1%) (4.5%)
Baseline 147 459 103 137 430 101 12Month 129 03 02 16 03 02
6Month 147 457 122 137 440 121 12Month-BL 129 (4(:3/) 02 16 (909'3/) 02
070, .70,
6Month-BL 147 03 130 137 10 124 Month
07%) 23%) 24Montl 134 05 02 118 04 02
12Month 147 437 129 137 408 138 24Month-BL 134 (106'(;) 02 g (3(;'(;) 02
070, .7/0,
12Month-BL 147 22 143 137 21 144 w
(-4.8%) (_4.9%) orst-case
18Month 147 424 134 137 395 1438 Average Quality of Well-Being Score
18Month-BL 147 35 127 137 35 149 Baseline 147 04 o1 137 04 o1
(-7.6%) (-8.1%) 6Month 147 05 02 137 04 02
24Month 147 429 113 137 407 125 6Month-BL 147 00 02 137 00 02
0/
24Month-BL 147 30 116 137 22 129 “0%) (09%)
(65%) (5.1%) 12Month 147 04 02 137 04 02
12Month-BL 147 00 02 137 00 02

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; MCS=[standardized] mental component scale;
PCS=[standardized] physical component scale; Std=standard deviation; chg=change; BL=baseline. (-4.6%) (-3.8%)
Note: Higher values (positive change) indicate better quality of life in that measure as compared with baseline. Subjects were

taking their regular medication regimen during the recording of these data. 24Month 147 04 02 137 04 02
24Month-BL 147 00 02 137 00 02
(-5.4%) (-5.9%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change;
BL=baseline.

Note: Higher values (positive change) indicate better quality of life in that measure as compared with baseline. Subjects were
taking their reqular medication regimen during the recording of these data.

46 English Clinical Summary 2015-11-01



Clinical Summary

Schwab&England Table 67 provides the results of the sensitivity analyses.
Improvement in the Schwab and England Off medication score as

) . ) . Table 67. Phase Il: sensitivity analyses for Schwab and England
compared with baseline was reported for both target sites (GPi and

W ral GPi(n=147) STN(n=137)
STN) over all follow-up visits. The r.epo.rted change from baselme-ln Viean Viean
the Schwab and England On medication scores for the 2 target sites Time n (%chg) Std n (%chg) Std
was improved at the 6- and 12-month visits but declined at the Completers
24-month visit. Schwab and England - Off med
As shown inTable 66, the reported difference between target sites for ~ Baseline 138 510 204 127 507 197
the Schwab and England (Off and On medications) was not 6Month 138 70.1 184 127 674 216
measurably different for all follow-up visits. 6Month-BL 138 190 28 127 169 233
) — (37.2%) (333%)
Improvement in the Schwab and England Off medication score
: . . . 12Month 134 711 183 120 698 193
demonstrated the improvement in function provided by DBS at on
either target site. When On medication and at their best, patients are 12Month-BL 134 201 218 120 188 27
X _ ! ) (393%) (37.2%)
expected to achieve their highest level of function possible, and that
) X 18Month 132 687 195 116 653 27
is not expected to change with DBS.
18Month-BL 132 177 235 116 153 260
Table 66. Phase Il: Comparison of Schwab and England over time by target site (34.7%) (30.3%)
(Intent-to-treat, 24-month data set, multiple imputation) 24Month 134 686 199 17 660 203
GPi(n=147) STN(n=137)
24Month-BL 134 170 234 17 151 232
n Mean n Mean (333%) (29.9%)
Time (%missing)  (%chg) Std (%missing)  (%chg) Std
Schwab and England - On med
Schwab and England - Off med chwabandEnglan nme
! Baseline 139 822 126 127 824 112
Baseline 147 510 204 137 50.7 197
6Month 139 874 118 127 850 141
6Month 147 69.7 189 137 678 215
6Month-BL 139 53 120 127 22 200
6Month-BL 147 187 27 137 172 231
(6.5%) (2.7%)
(6.1%) (36.7%) (7.3%) (33.9%)
12Month 134 862 118 17 850 140
12Month 147 708 185 137 690 20.1
12Month-BL 134 34 123 n7 26 240
12Month-BL 147 198 219 137 184 27
(4.1%) (3.1%)
(8:8%) (38.8%) (124%)  (362%)
18Month 133 842 152 14 814 159
18Month 147 678 200 137 646 27
18Month-BL 133 14 160 14 10 281
18Month—-BL 147 167 236 137 140 259
(1.6%) 12%)
(102%)  (32.8%) (153%)  (27.6%)
24Month 134 828 144 15 82.1 154
24Month 147 67.7 204 137 65.1 207
24Month-BL 134 02 150 15 06 248
24Month-BL 147 166 241 137 144 233
(03%) (0.7%)
(8:8%) (326%) (146%)  (284%)
Worst-
Schwab and England-Onmed orstcase
X Schwab and England - Off med
Baseline 147 822 126 137 824 1.2
Baseline 147 51.0 204 137 50.7 19.7
6Month 147 874 17 137 84.7 140
6Month 147 67.0 215 137 632 257
6Month-BL 147 53 120 137 23 154
(5.4%) (6:4%) (73%) (2.8%) 6Month-BL 147 16.0 257 137 126 274
(313%) (24.8%)
12Month 147 857 122 137 847 139
12Month 147 657 247 137 636 245
12Month-BL 147 35 125 137 23 144
88%) 43%) (146%) 28%) 12Month—-BL 147 147 279 137 130 27.1
(28:8%) (25.6%)
18Month 147 837 154 137 813 158
18Month 147 62.7 257 137 568 289
18Month-BL 147 15 162 137 1 173
(9.5%) (1.8%) (16.8%) (-13%) 18 Month-BL 147 17 294 137 6.1 332
(229%) (12.1%)
24Month 147 817 154 137 809 163
24Month 147 643 235 137 593 248
24Month-BL 147 -04 160 137 15 178
(8.8%) (0.5%) (16.1%) (-1.9%) 24 Month-BL 147 133 263 137 86 275
(26.0%) (17.0%)
Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; Std=standard deviation; chg=change;
BL=baseline. Schwab and England - On med
Note: Higher values (positive change) indicate better quality of life in that measure as compared with baseline. Medication .
use (Off/On) is noted in the bold headings of the table. Baseline 147 822 126 137 824 1.2
6Month 147 843 174 137 810 198
6Month—-BL 147 21 180 137 14 200
(2.6%) 1.7%)
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Table 67. Phase Il: sensitivity analyses for Schwab and England

GPi(n=147) STN(n=137)
Mean Mean
Time n (%chg) Std n (%chg) Std
12Month 147 81.2 196 137 769 234
12Month-BL 147 -1.0 190 137 5.5 240
(-1.2%) (-6.6%)
18 Month 147 771 262 137 711 272
18 Month-BL 147 -50 255 137 -11.3 281
(-6.1%) (-13.7%)
24Month 147 782 204 137 737 238
24Month-BL 147 -40 204 137 -87 248
(-4.9%) (-10.5%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change; BL=baseline.
Note: Higher values (positive change) indicate better quality of life in that measure as compared with baseline. Medication
use (Off/On) is noted in the headings of the table.

UPDRS | (Mentation, Behavior, and Mood)

Thereported change from baseline to 24 monthsin UPDRS I score (Table 68)
showed aworsening as compared to baseline for the GPi (2.5+1.9 t02.8+1.9)
andthe STN (294+20t03442.1).

Table 68. Phase Il: Comparison of UPDRS | at 24 months by target site (Intent-to-treat,
24-month data set, multiple imputation

GPi STN
n Mean n Mean
Variable  Time (%omissing)  (%chg) Std (%omissing)  (%chg) Std
UPDRSI Baseline 147 25 19 137 29 20
24Month 147 28 19 137 34 2.1
24Month-BL 147 03 19 137 05 22
(7.5%) (11.8%) (14.6%) (16.0%)

Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Table 69 provides the results of the sensitivity analyses

Table 69. Phase Il: sensitivity analyses for UPDRS | at 24 months

GPi STN
Mean Mean
UPDRSI Time n (%chg) Std n (%chg) Std
03 05
Completers 24 Month-BL 136 19 117 22
(11.9%) (18.2%)
.1 .1
Worst-case 24 Month-BL 147 0 21 137 0 26
(3.6%) (-1.7%)

Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

UPDRS II—ADL total score

As shown in Table 70, the reported average change as a percentage of
baseline at 24 months for the UPDRS Il ADL total score were improved
for both target sites.
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Table 70. Phase Il: UPDRS Il ADL total score average change as a percentage of
baseline over time by target site (Intent-to-treat, 24-month data set, multiple

imputation)
GPi STN
n Mean n Mean
UPDRSII  Time (%omissing) (%chg) Std (%omissing)  (%chg) Std
12-month visit
I-Activities  Baseline 147 19.2 58 137 189 59
Ef,?::y 12Month 147 156 61 137 157 62
12Month-BL 147 36 6.5 137 -32 64
(10.9%) (-18.8%) (14.6%) (-16.9%)
24-monthvisit
I-Activities  Baseline 147 192 58 137 189 59
Ef,?:gy 24Month 147 156 61 137 157 62
24Month-BL 147 -36 6.5 137 -3.2 64
(7.5%) (-18.8%) (15.3%) (-16.9%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Table 71 provides the results of the sensitivity analyses.
Table 71. Phase Il: sensitivity analyses for UPDRS Il

GPi STN
Mean Mean
Subscale n (%chg) Std n (%chg) Std
Completers
12-month visit - baseline
UPDRS Il ADL Total Score -48 -52
131 6.7 17 7.1
(-25.2%) (-27.6%)
24-monthvisit-baseline
UPDRS Il ADL Total Score -36 3.1
136 64 116 65
(-19.0%) (-16.6%)
Worst-case
12-month visit - baseline
UPDRS Il ADL Total Score -30 -28
147 85 137 9.1
(-15.5%) (-14.6%)
24-monthvisit-baseline
UPDRS Il ADL Total Score -26 -12
1 73 137
(-13.6%) (-6.5%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

UPDRS IV—Complications of therapy

As shown in Figure 20 and Table 72, the reported change from
baseline to 24 months for the UPDRS IV complications of therapy
score were improved at all follow-up visits for both target sites and the
difference between target sites was not measurably different at all
follow-up visits to 24-months.
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UPDRS IV- Complications of therapy over time

UPDRS IV- Complications of therapy over time

(GPi, n=147) (STN, n=137)
3 Month - BL -45.5% 3 Month - BL
6 Month - BL -44. 6% 6 Month - BL -47.9%
Q Q
E 12Month - BL -47.7% E 12Month-BL -48.5%
= =
18Month-BL  -50.5% 18 Month - BL 48.3% |
24 Month - BL -46.0% 24 Month - BL -51.0%
T T T T T T 1 " T T T T T 1
-80% -50% -40% -30% -20% -10% 0% -60% -50% -40% -30% -20% -10% 0%

Negative values indicate an improvementin quality of life as compared with baseline.

Average change as a percentage of baseline

Average change as a percentage of baseline

Negative values indicate an improvementin quality of life as compared with baseline.

Figure 20. UPDRS IV at 24 months; average change as a percentage of baseline by target site (Intent-to-treat, 24-month data set, multiple imputation)

Table 72. Phase ll: UPDRS IV average change as a percentage of baseline over time by
target site (Intent-to-treat, 24-month data set, multiple imputation)

GPi STN
n Mean n Mean
Time (% missing) (%chg) Std (% missing) (%chg) Std
Baseline 147 89 31 137 90 29
3Month 147 48 25 137 5.1 26
3Month-BL 147 -40 34 137 -39 35
(27.9%) (-45.5%) (24.1%) (-43.8%)
Baseline 147 89 3.1 137 90 29
6Month 147 49 26 137 47 25
6Month-BL 147 -40 35 137 43 35
(26.5%) (-44.6%) (24.1%) (-47.9%)
Baseline 147 89 31 137 90 29
12Month 147 46 27 137 46 3.1
12Month-BL 147 -42 37 137 44 36
(34.0%) (-47.7%) (29.2%) (-48.5%)
Baseline 147 89 3.1 137 90 29
18Month 147 44 23 137 47 25
18Month-BL 147 45 36 137 43 35
(354%) (-50.5%) (29.9%) (-48.3%)
Baseline 147 89 31 137 90 29
24Month 147 48 23 137 44 24
24Month-BL 147 4.1 37 137 46 33
(28.6%) (-46.0%) (30.7%) (-51.0%)

Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) indicate improvement as compared with baseline. This outcome was completed while

the subject was On medications.

Table 73 provides the results of the sensitivity analyses.
Table 73. Phase Il: sensitivity analyses for UPDRS IV

GPi STN
Mean Mean
Time n (%chg) Std n (%chg) Std
Completers
-39 -39
3Month-BL 106 34 104 36
(-44.3%) (-43.0%)
40 44
6Month-BL 108 35 104 36
(-45.2%) (-49.2%)
44 44
12Month-BL 97 39 97 37
(-49.1%) (-49.0%)
43 -44
18Month-BL 95 37 96 35
(-48.9%) (-49.2%)
-40 46
24 Month-BL 105 37 95 32
(-45.4%) (-50.9%)
Worst-case
17 -1.8
3Month-BL 147 50 137 50
(-18.9%) (-20.1%)
-20 -22
6Month-BL 147 48 137 5.1
(-22.7%) (-24.9%)
06 0.1
12Month-BL 147 63 137 75
(-7.2%) (-1.3%)
17 -16
18 Month-BL 147 50 137 55
(-19.2%) (-17.5%)
-25 -22
24Month-BL 147 44 137 47
(-28.5%) (-25.0%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) indicate improvement as compared with baseline. This outcome was completed while
the subject was On medications.

Clinical Summary 2015-11-01 English 49



Medtronic DBS Therapy for Parkinson'’s Disease and Essential Tremor

Timed Stand-Walk-Sit Test

At 24 months, when subjects did not receive medications, there was
animprovement of 8.8 seconds in the Timed Stand-Walk-Sit test for
the GPi target site and an improvement of 6.4 seconds for the STN
target site.

However, when subjects took their medications, there was no
improvement at 24 months in the Timed Stand-Walk-Sit test.

The 2 target sites were not measurably different for both the On stim/
On med and On stim/Off med tests (Table 74).

Table 74. Phase Il: Comparison of Timed Stand-Walk-Sit test over time by target site
(Intent-to-treat, 24-month data set, multiple imputation)

GPi(n=147) STN(n=137)
n Mean n Mean
Time (% missing) (%chg) Std (% missing) (%chg) Std
Timed Stand-Walk-Sit On stim/On med (seconds)
Baseline 147 178 121 137 174 82
3Month 147 16.1 76 137 163 7.7
147 -1.7 137 -1.1
3Month-BL 88 83
(12.2%) (-9.8%) (21.2%) (-6.2%)
6Month 147 173 1.7 137 16.1 6.8
147 . 137 -14
6Month-BL 09 9.8 3 75
(16.3%) (-5.0%) (19.0%) (-8.0%)
12Month 147 164 87 137 16.0 65
147 -15 137 -14
12Month-BL 116 82
(17.0%) (-8.5%) (23.4%) (-8.0%)
18Month 147 176 1.1 137 169 100
147 0.2 137 -05
18Month-BL 95 103
(224%) (-1.3%) (30.7%) (-2.7%)
24Month 147 173 103 137 18.1 104
147 . 137 .7
24Month-BL 05 10.1 3 0 105
(20.4%) (-26) (29.2%) (3.9%)
Timed Stand-Walk-Sit On stim/Off med (seconds)
Baseline 147 283 185 137 275 152
3Month 147 192 128 137 194 13.1
147 9.1 137 -8.1
3Month-BL 14.1 19
(31.3%) (-321%) (37.2%) (-29.5%)
6Month 147 204 16.5 137 199 16.1
147 -77 137 -7.1
OMonth=BL (54700 (273%) 170 (380%)  (263%) 125
12Month 147 183 9.5 137 188 89
147 99 137 -8.7
12Month-BL 146 125
(34.0%) (-35.1%) (39.4%) (-31.7%)
18 Month 147 182 116 137 19.7 109
147 97 137 -75
18Month-BL 152 132
(34.7%) (-34.7%) (45.3%) (-27.7%)
24Month 147 198 15.1 137 208 143
147 -88 137 -64
24Month-BL 167 155
(36.1%) (-30.8%) (45.3%) (-234%)

Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; Std=standard deviation; chg=change, BL=baseline.

Note: Lower values (negative change) indicate improvement as compared with baseline. Medication use (Off/On) is noted in
the bold headings of the table.
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Table 75 provides the results for the sensitivity analyses.
Table 75. Phase ll: sensitivity analyses for Timed Stand-Walk-Sit Test

GPi(n=147) STN(n=137)
Mean Mean
Time n (%chg) Std n (%chg) Std
Completers
Timed Stand-Walk-Sit On stim/On med (seconds)
-13 08
3Month-BL 129 79 108 84
(-7.3%) (-4.3%)
-08 1.1
6Month-BL 123 96 m 74
(-4.3%) (-6.3%)
-0. -1
12Month-BL 122 09 109 105 0 77
(-5.3%) (-5.8%)
06 02
18 Month-BL 114 78 95 106
(3.6%) (-1.0%)
0.0 12
24Month-BL 17 . 93 97 (7.0%) 106
(0.0%)
Timed Stand-Walk-Sit On stim/Off med (seconds)
93 -8.1
3Month-BL 101 141 86 117
(-34.0%) (-30.5%)
75 77
6Month-BL 9% 177 85 100
(-27.5%) (-29.1%)
91 -75
12Month-BL 97 14.2 83 15
(-33.5%) (-284%)
96 70
18 Month-BL % 158 75 121
(-35.2%) (-26.3%)
92 6.2
24 Month-BL 94 155 75 152
(-33.7%) (-23.5%)
Worst-case
Timed Stand-Walk-Sit On stim/On med (seconds)
28 6.2
3Month-BL 147 154 137 164
(15.7%) (36.1%)
838 5.0
6Month-BL 147 245 137 153
(49.8%) (294%)
9.1 6.6
12Month-BL 147 260 137 16.2
(52.0%) (38.5%)
9.7 229
18 Month-BL 147 211 137 375
(55.2%) (133.5%)
97 143
24 Month-BL 147 224 137 234
(55.1%) (83.4%)
Timed Stand-Walk-Sit On stim/Off med (seconds)
142 146
3Month-BL 147 437 137 359
(60.9%) (63.1%)
203 198
6Month-BL 147 480 137 426
(86.6%) (85.7%)
9. 104
12Month-BL 147 3 317 137 06 288
(39.6%) (45.8%)
137 111
18 Month-BL 147 385 137 253
(58.6%) (48.0%)
204 228
24Month-BL 147 46.7 137 394
(87.1%) (98.7%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) indicate improvement as compared with baseline. Medication use (Off/On) is noted in
the bold headings of the table.
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Table 76. Phase Il: Cognition over time by target site and visit (Intent-to-treat, 24-month

Neuropsychological tests ron .
data set, multiple imputation)

The neuropsychological test scores are shown for baseline and

change from baseline to 6 and 24 months. The neuropsychological -, G:;'ean -, ST;ean GPivST
testing was grouped into 6 domains: Variable Time (%missing) (%chg) Std (%missing) (%chg) Std  p-value
« Overall Level of Cognitive Functioning Boston Baseline 147 13 1 137 13
« Attention/Processing Speed/Working Memory E\)S?;fgﬁam 6Month-BL 147 0113w 00 13 0573
- Language Efiat‘i/’\sECg;m (ﬂez);) 68%)  (-12%) (109%)  (-04%)
. Leaming and Memory 24Month-BL 147 -03 14 137 -0.1 13 0.201"
+ Reasoning and Executive Functioning By 27 (182 o7
. Phonemic Baseline 147 468 121 137 451 124
- Mood and Emotion Fluency (FAS)
Tscore 6Month-BL 147 44 M2 137 39 92 07417
In addition to a comparison of the treatment group results, a paired ©68%)  (93%) ©5%)  (87%)
t-test was conducted on the change from baseline to 6 and 24 AMonth-BL 147 50 108 137 66 86 01787
monthsf@rgach qfthe target sites to see if the within-group changes (122%  (107%) (182%)  (146%)
were statistically significant (p < 0.05). Category Baseline 147 506 106 137 470 126
Neuropsychological test results are presented in Table 76 for Et;s:rcey(Animal) s Month-BL 147 41 126 137 44 111 0843%
cognition-related tests, Table 78 for reasoning and executive function, 68%)  (81%) ©5%)  (93%)
and Table 80 and Table 82 for mood and emotion-related tests. JMonth-BL 147 61 16 137 62 128 09457
Sensitivity analyses for these te;ts are presented in Table 77, Table 79, 122%  (121% 175%)  (132%
Table 81,and Table 83, respectively. LeamingandMemory
Using a multiple comparison procedure and the 24-month follow-up HopkinsVerbal _ Baseline 147 206 105 137 385 113
results the multiple imputation results were not statistically (LssrLr;i)ngTest 6Month-BL 147 18 103 137 13 109 0018'
significantly different between the 2 target sites. With the exception of  ToaiT-score 68%)  (45%) ©5%  G3%)
the overall Ieyel ofcognltlve function, the DBS groups declined as AMonth-BL 147 52 102 137 41 104 o4ed"
compared with baseline. (116%)  (53%) (175%)  (30%)
Table 76. Phase ll: Cogn{'tioq over tin7e by target site and visit (Intent-to-treat, 24-month  \iTpelayed  Baseline 147 386 135 137 377 134
data set, multiple imp utat:onépi po prepp— RecallTscore  chionth-BL 147 24 123 137 02 110 0064’
N Mean N Mean 68%)  (63%) 95%)  (06%)
Variable Time (%missing) (%chg) Std (%missing) (%chg) Std p-value 24 Month-BL 147 07 128 137 06 131 0964
Overall Level of Cognitive Functioning (116%)  (1.7%) (175%)  (-1.5%)
T'\i')ztligg)er:\g:\gss Baseline 147 1377 48 137 1372 51 zief\ﬂsual Baseline 147 45 131 137 38 136
(rawscore,0-144) SMonth-BL 147 10 60 137 22 67 01442 (Bsn,\;?%ﬁ;;ed 6Month-BL 147 29 19 137 01 116 0047
6.8%)  (-08%) 88%)  (-1.6%) RecallT-score (75%)  (-65%) 88%)  (-02%)
24Month-BL 147 26 96 137 37 83 039% 24Month-BL 147 38 131 137 A8 121 0216
(116%)  (-19%) (168%)  (27%) 109%)  (85%) (75%)  (42%)
Attention/Processing Speed/Working Memory BVMTTotal Baseline 147 403 123 137 404 130
:’r:/te;ﬁggé*:;clta . Baseline 147 915 139 137 905 141 Tscore 6Month-BL 147 03 15 137 08 125 0445
M 6Month-BL 147 -14 9.1 137 -37 10.1 0.052? (6.8%) (-0.8%) (8.8%) (1.9%)
S’r"o’z':‘;'i'z]g ©5%)  (1.5%) (117%)  (41%) 24Month-BL 147 18 M7 137 17 116 0929
Speed Index 24 Month-BL 147 -28 93 137 59 105 00172 (10.9%) (-4.5%) (17.5%) (-4.2%)
(143%)  (-3.1%) 212%)  (-66%) Reasoningand Executive Function
m‘ri;'r'\'g Memory Baseline 147 1008 132 137 96 139 \S/\ﬁsc.onsinCard Baseline 147 454 134 137 449 15
Index 6Month-BL 147 28 82 137 28 87 09927 (\?V?Q%Teﬁm 6Month-BL 147 02 140 137 05 115 0665
82%)  (-2.7%) (139%)  (-27%) Perseverative 68%)  (05%) (109%)  (1.0%)
24Month-BL 147 38 86 137 55 87 o -?iiz?: . 24Month-BL 147 23 135 137 14 139 0628
(136%)  (-3.8%) (204%)  (-56%) (129%)  (-5.0%) (204%)  (32%)
Language Stroop Baseline 147 512 87 137 511 70
BostonNaming  Baseline 147 560 44 137 558 41 Interference 6Month-BL 147 04 90 137 07 76 0759
Test (BNT) Tscore
(rawscore, 6Month-BL 147 03 22 137 01 23 0597 109%)  (08%) (146%)  (15%)
060) (68%)  (05%) (109%)  (02%) 24Month-BL 147 01 95 137 14 83 0214
24Month-BL 147 -0.1 32 137 -04 30 0417 (17.0%) (0.1%) (21.9%) (-2.8%)
(129%)  (-0.1%) (190%)  (-0.7%)
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Table 76. Phase II: Cognition over time by target site and visit (Intent-to-treat, 24-month
data set, multiple imputation)

Table 77. Phase II: sensitivity analyses for Cognition

GPi STN GPivs.STN
GPi STN GPivs.STN Mean Mean
n Mean n Mean Variable Time n (%chg) Std n (%chg) Std  P-value
Variable Time (%missing) (%chg) Std (%missing) (%chg) Std p-value HVITTotal — 37 20 03 4 12 05 00
\SNAI?III Baseline 147 232 56 137 234 53 T-score onth- a9%) 3% -
imilarities
6Month-BL 147 -06 33 137 -08 35 0745 20 09
(rawscore,0-33) 24Month-BL 130 103113 105 0427
(8.8%) (-2.7%) (10.9%) (-3.3%) (-4.9%) (-245)
- - ; HVLT Delayed -27 -0.1
24Month-BL 147 -0.7 33 137 14 38 00772 Recal elaye 6Month-BL 137 . 124 124 o0 108 0081
(129%)  (-2.8%) (75%)  (61%) TScore 27 e
ClockDrawing ~ Baseline 147 89 14 137 90 14 24Month-BL 130 _O'i 129 113 _O'i 132 0955
(raw score, 0-10) (14%) (1-2%)
6Month-BL 147 0.1 15 137 -03 17 0.039?
BVMT Delayed h -32 -0.2
(7.5%) (1.0%) (9.5%) (-3.5%) Recall 6Month-BL 136 7.19%) 119 125 06%) 116 0.046
24Month-BL 147 02 19 137 06 19 01212 Tcore 38 22
24Month-BL 131 i 132 113 120 0327
(11.6%)  (-25%) (168%)  (-66%) (-84%) (-4.9%)
Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change; BL=baseline. BVMT Total 04 06
! The change from baseline is statistically significant for the GPi target site (paired t-test p<0.05). T-Score 6Month-BL 137 (-0.9%) 16 125 (1.4%) 126 0540
2The change from baseline is statistically significant for the STN target site (paired t-test p<0.05). : ’
Note: Lower values (negative change) as compared with baseline indicate improvement for the Mattis Dementia Total Raw 17 20
Score. Forall other tests, higher values (positive change) as compared with baseline indicate improvement. This outcome was 24Month-BL 131 429 118 113 499 115 0853
completed while the subject was On medications. (4.2%) (4.9%)
Statistical test associated with p-value: Analysis of variance using multiple imputation; target site effect p-value. WCST 05 06
Perseverative 6Month-BL 137 “11%) 140 122 (14%) 12 0479
. e . Responses
Table 77 provides the results of the sensitivity analyses for cognition. TScore 26 114
24Month-BL 128 (5.7%) 134 109 (30%) 143 0.503
Table 77. Phase Il: sensitivity analyses for Cognition T ik
: : Stroo 03 -0.7
GPi STN GPivsSTN 0% 6Month-BL 131 ose 2017 oy 1S 077
Mean Mean T-Score (0.6%) (1:4%)
Variable Time n (%chg) Std n (%chg) Std  P-value 00 -13
24Month-BL 122 96 107 o 83 0.288
Completers (0%) (-2.6%)
Mattis Dementia -1 23 WAISIII 07 08
- S 6Month-BL 134 33 122 35 0822
Total 6Month-BL 137 o 50 1B g 68 014 Similarities (31%) (35%
Raw Score Raw Score
26 37 24Month-BL 128 07 33 3 M3 oo
24Month-BL 130 (19%) 26 114 27%) 81 0332 29%) 6.1%) '
WAIS-I 16 38 Clock Drawing 0.1 -03
- 6Month-BL 136 15 124 17 0.045
Processing 6Month-BL 133 o 89 121 T 101 0076 on 09% (36%)
Speed Index
24Month-BL 126 3193 s 0 107 oom0 24Month-BL 130 B os s 202 o
(-34%) (-6.6%) ’ : (-3.1%) (-7.0%)
WAISHIWorking ¢\ i1 g1 135 2 g1 s 27 g6 oo Worst-case
onth- . y X
Memory Index (:2.7%) (-2.8%) Mattis Dementia 6 Month-BL 147 06 61 137 -13 75 038
40 55 Total Raw Score 04%) ©09%) -
24Month-BL 127 86 109 87 0.171
(-4.0%) (-5.6%) -16 -18
24Month-BL 147 96 137 88 0.798
BNT 6Month-BL 137 02 o 2 Ol 53 oem a1 3%
onth- X X
fawscore 00 020 WA 6Month-BL 147 RO TR E Y 79 64 oom
. onth- . y I
01 04 Processing (4.8%) (-8.7%)
24 Month-BL 128 32 111 30 0356 SpeedIndex
(-0.1%) (-0.8%) -64 -11.7
24Month-BL 147 o 124 137 o 16.3 0.002
BDAE Complex 02 0.1 (-7.0%) (12.7%)
Raw Score 6Month-BL 137 Coo12 2 L 13 0575 -
(-14%) (-06%) WAIS-lIlWorking 6Month-BL 147 47 M2 137 90 197 004
onth- . . I
03 01 Memory Index (47%) (-89%)
24Month-BL 127 14 12 13 0.180
(-2.9%) (-0.9%) -77 -143
24 Month-BL 147 o 13.0 137 o 209 0.002
FAS Letter 45 4.1 (7:7%) (142%)
Fluen 6Month-BL 137 o 113 124 o 9.1 0.801
Y (-9.5%) (:92%) BNTRaw Score 07 21
T-Score 6Month-BL 147 45 137 68 0.037
-49 -6.7 (-1.2%) (-3.7%)
24Month-BL 129 108 112 84 0.152
(-10.5%) (-14.9%) -32 -59
24Month-BL 147 o 88 137 N 19 0.025
Animal Naming 4.1 43 (5.6%) (106%)
T-Score 6Month-BL 137 127 124 o 1.1 0.897
(80%) (1% BDAE Complex 6Month-BL 147 03 15 137 06 20 0180
57 59 Raw Score (-3.0%) : (-5.5%) i :
24 Month-BL 129 127 113 125 0.901
(-11.3%) (-12.6%) -14 -14
24Month-BL 147 30 137 30 0940
(-12.1%) (-12.5%)
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Table 77. Phase Il: sensitivity analyses for Cognition

Table 78 contains the results for the WCST by categories. >16is

GPi STN GPivs. SN considered normal, 6-16 is considered slightly impaired, and
Mean Mean . . .
Variable Time n Gochg) St n Gochg) Std  Pvalue categones <j anq 2-5which are at orbeloyv the 5th percermle are
ASTocore - ey considered impaired. At 24 months, 22 GPiand 26 STN subjects were
GMonth-BL 147 ooy 135 1 ssey 130 0585 impaired, 65 GPiand 70 STN were slightly impaired and 60 GPiand 41
96 114 STN subjects were within the normal range.
24Month-BL 147 - '60/ 17. 137 " ;0/ 146 0344
(206%) (24.9%) Table 78. Phase Il: Reasoning and executive function assessed by WCST categories
Fl 72 74 i ime, i isi _to- - 24-
Catfegory uency o thoBL 147 171 137 6 154 0833 (percentl!e) o_vert/me_ by target site and visit (Intent-to-treat, 24-month data
(animal) T-score (142%) (-16.0%) set, multiple imputation)
13 a21 <1 25 610 1116  WNL>16 Total
24Month-BL 147 ~193 137 192 0709
(-22.2%) (-25.6%) Group Category n % n % n % n % n % n %
HVLT Total T- -3.1 -15 i i - - . . 4 . .
otal T-score 6Month-BL 147 ! 12 137 ° 140 0271 GPi Baseline 20 137 28 192 32 218 67 453 147 1000
7.79%) 38%) (68%missing)  6month’ 1 08 19 130 31 210 30 203 66 450 147 1000
JAMonth-BL 147 A5 o 137 Sl 29 o716 (129%missing)  24-month” 2 16 20 137 31 207 34 231 60 410 147 1000
(-11.1%) (-13.0%)
STN Baseline 2 15 10 70 30 215 34 251 61 448 137 1000
HVLT Delayed -35 21 . :
RecallTscore ~ OMonth-BL 147 o 126 137 Ly 132 0362 (102%missing) ~ 6-month' 1 07 14 104 29 214 26 188 67 488 137 1000
29 44 (19.7%missing)  24-month> 1 1.1 25 180 45 326 25 182 41 302 137 1000
24Month-BL 147 (-7.4%) 143 137 (-114%) 157 0397 Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus.
5 Delaved ' GPivs. STN at 6 months (multiple imputation target site term p=0.433)
VMT Delays 45 -23 2GPivs. STN at 24 months (multipleimputation target site term p=0.029)
Recall T-score 6Month-BL 147 (-10.1%) 128 137 (-5.1%) 133 0.144 Note: Higher values as compared with baseline indicate improvement. This outcome was completed while the subject was On
medications.
6.1 57 Additional information: The change from baseline to 6 months is not statistically significant for the GPi or STN target sites. The
24Month-BL 147 13.7% 148 137 12.9% 144 0.792 change from baseline to 24 months is not statistically significant for the GPitarget site. The change from baseline to 24
(137%) (12.9%) months is worsening for the STN target site (p<0.05).
BVMTTotal -18 -13
Tscore GMonth-BL 147 127 137 L 138 0770
' ' Table 79 provides the results of the sensitivity analyses.
-40 -5.1
24Month-BL 147 (-9.8%) 133 137 (-12.6%) 136 0481 Table 79. Phase II: sensitivity analyses for WCST reasoning and executive function
WCST 23 31 <1 25 6-10 11-16  WNL>16 Total
. 6Month-BL 147 - 158 137 : 164 0648
Perseverative (-5.0%) (-6.9%) Group Category n % n % n % n % n % n
Responses
~ -56 -70
T-Score amonth-BL 147 D0 158 1y D0 181 0476 Completers
(123%) (F154%) GPi Baseline - - 20 137 28 192 32 219 66 452 146
Stroop -33 -58
- 6 th' 1 07 18 131 29 212 28 204 61 445 137
Interference 6Month-BL 147 63% 128 137 (108%) 152 0142 mon
T-score 24-month? 2 16 18 141 27 211 30 234 51 398 128
48 -10.1
24 Month-BL 147 145 137 193 0.009 i
919%) (19.0%) STN Baseline 2 15 9 67 29 216 34 254 60 448 134
1
WAISII SMonth-iL 147 15 s 2 19 uo 045 6-month 1 08 12 98 27 220 23 187 60 488 123
Similarities onth- 65%) 81%) - 24month? 1 09 19 173 36 327 19 173 35 318 110
Raw Score
23 42 Worst-case
24 Month-BL 147 55 137 74 0014
(9.7%) (-17.8%) GPi Baseline - - 20 136 28 191 32 218 67 456 147
Clock Drawi 04 07 3
ockDrawing -\ h-BL 147 e 21 137 o 0135 6month® 11 75 18 122 29 197 28 191 61 415 147
0 270 24month* 21 143 18 122 27 184 30 204 51 347 147
2Month-BL 147 29 13y 8 0126 STN Basine 2 15 9 66 20 212 34 248 63 460 137
(-12.5%) (-18.3%)

Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement for the Mattis Dementia Total Raw
Score. For all other tests, higher values (positive change) as compared with baseline indicate improvement. This outcome was
completed while the subject was On medications.

Statistical test associated with p-value: Analysis of variance using multiple imputation; target site effect p-value.

6month* 15 110 12 88 27 197 23 168 60 438 137
24-month* 28 204 19 139 36 263 19 139 35 256 137

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus.

! Completers GPivs. STN at 6 months (chi-square p=0.907)

2Completers GPivs. STN at 24 months (chi-square p=0.218)

3 Worst-case GPivs. STN at 6 months (chi-square p=0.729)

“Worst-case GPivs. STN at 24 months (chi-square p=0.116)

Note: Higher values as compared with baseline indicate improvement. This outcome was completed while the subject was On
medications.

Depression was assessed by the Beck Depression Inventory (BDI). At
24 months, there was no difference in depression scores from
baseline.
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Table 80. Phase Il: Mood and emotion assessed by BDI, over time, by target site and visit

GPi STN
n Mean n Mean
Variable Time (%missing) (%chg) Std (%missing) (%chg) Std  P-value
Beck Baseline 147 103 78 137 11.1 7.1
Depression
Inventory (BDI) 6Month-BL 147 -1.1 638 137 -0.7 75 0612
Total Raw Score 68%)  (-109%) 95%)  (6.1%)
24Month-BL 147 -06 66 137 11 7.1 0.047
(12.9%) (-6.0%) (16.8%) (9.5%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Statistical test associated with p-value: Analysis of variance using multiple imputation; target site effect p-value.

Additional note: Change from baseline to 6 and 24 months not statistically significant for the GPi or STN target sites.

Table 81 provides the results of the sensitivity analyses.

Table 81. Phase ll: sensitivity analyses for BDI mood and emotion

BDITotal GPi STN
Mean Mean
Raw Score Time n (%chg) Std n (%chg) Std  P-value
-1.1 -06
Completers 6Month-BL 137 6.8 124 77 0.600
(-10.8%) (-5.7%)
-05 1.1
24Month-BL 128 6.6 114 73 0.080
(-4.7%) (9.8%)
-19 -2.1
Worst-case 6Month-BL 147 76 137 92 0.787
(-18.2%) (-18.7%)
-20 -13
24Month-BL 147 8 137 9 0495
(-19.1%) (-11.1%)

Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Statistical test associated with p-value: Analysis of variance using multiple imputation; target site effect p-value.

Table 82 contains the results for the State Trait Anxiety Inventory
(STAI), by categories. On the STAI, at or above the 90th percentile is
considered moderate-severe anxiety (ie, category >90), 11-89 is mild
to moderate anxiety, and less than orequal to 10 is no anxiety. On the
state anxiety score, at 24 months, 15 GPiand 5 STN subjects did not
have anxiety, 116 GPiand 102 STN had mild to moderate anxiety, and
16 GPiand 30 STN subjects had moderate to severe anxiety. On the
trait anxiety score at 24 months, 8 GPiand 4 STN subjects did not
have anxiety, 104 GPiand 92 STN had mild to moderate anxiety, and
35GPiand 41 STN subjects had moderate to severe anxiety.

Table 82. Phase ll:Mood and emotion assessed by STAl tests (adult percentile) over
time, by target site and visit

lessthanor greaterthan

equalto 10 11-89 orequalto90 Total
Group Category n % n % n % n %
Spielberg Trait-State Anxiety Inventory (STAI) state anxiety (adult percentile)
GPi Baseline 6 4.1 118 803 23 157 147 1000
(6.8% missing) 6-month’ 15 105 103 70 29 195 147 1000
(13.6% missing) 24-month? 15 104 116 788 16 108 147 1000
STN Baseline 6 45 9 698 35 257 137 1000
(10.9% missing) 6-month’ 14 10.1 95 69.1 28 209 137 1000
(19.0% missing) 24-month? 5 37 102 743 30 220 137 1000
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Table 82. Phase ll:Mood and emotion assessed by STAl tests (adult percentile) over
time, by target site and visit

lessthanor greaterthan

equalto 10 11-89 orequal to 90 Total
Group Category n % n % n % n %
STAltrait anxiety (adult percentile)
GPi Baseline 5 34 17 796 25 170 147 100.0
(6.8%missing) 6-month? 13 9 102 694 32 216 147 1000
(13.6%missing) 24-month? 8 55 104 708 35 237 147 1000
STN Baseline 4 29 87 637 46 334 137 1000
(10.9% missing) 6-month? 7 54 93 679 37 267 137 1000
(204% missing) 24-month? 4 28 92 669 41 303 137 1000

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus.

'STAlstate anxiety GPivs. STN at 6 months (multiple imputation group term p=0.866)

2 STAl state anxiety GPivs. STN at 24 months (multiple imputation group term p=0.010)

3 STAl trait anxiety GPivs. STN at 6 months (multiple imputation group term p=0.968)

*STAltrait anxiety GPivs. STN at 24 months (multiple imputation group term p=0.798)

Note: Lower values as compared with baseline indicate improvement. This outcome was completed while the subject was On
medications.

Additional information: The change from baseline to 6 and 24 months is not statistically significant for the GPi or STN target
sites.

Table 83 provides the results of the sensitivity analyses.

Table 83. Phase ll: sensitivity analyses for STAlmood and emotion

lessthanor greaterthanor
equalto10 11-89 equalto90 Total

Group Category n % n % n % n

Completers

STAlstate anxiety (adult percentile)

GPi Baseline 6 41 118 803 23 157 147
6-month’ 14 102 96 70.1 27 197 137
24-month? 13 102 100 787 14 11.0 127

STN Baseline 6 46 92 69.7 34 258 132
6-month’ 12 98 84 689 26 213 122
24-month? 4 36 82 739 25 225 m

STAltrait anxiety (adult percentile)

GPi Baseline 5 34 17 796 25 17 147
6-month? 12 838 95 69.3 30 219 137
24-month? 7 55 89 70.1 31 244 127

STN Baseline 4 3 84 636 44 333 132
6-month? 6 49 83 680 33 27.1 122
24-month? 3 28 74 679 32 294 109

Worst-case

STAlstate anxiety (adult percentile)

GPi Baseline 6 4.1 118 803 23 15.7 147
6-month® 14 95 96 65.3 37 252 147
24-month® 13 838 100 68 34 231 147

STN Baseline 1 80 92 67.2 34 248 137
6-month® 12 838 84 613 4 299 137
24-month® 4 29 82 599 51 372 137

STAltrait anxiety (adult percentile)

GPi Baseline 5 34 17 796 25 170 147
6-month’ 12 82 95 646 40 272 147
24-month® 7 48 89 60.5 51 347 147
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Table 83. Phase Il: sensitivity analyses for STAlmood and emotion

lessthanor greaterthanor
equalto10 11-89 equalto90 Total
Group Category n % n % n % n
STN Baseline 9 6.6 84 613 44 321 137
6-month’ 6 44 83 60.6 48 350 137
24-month? 3 22 74 540 60 438 137

Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus.
" GPivs. STN at 6 months (chi-square p=0.949)

2GPivs. STN at 24 months (chi-square p=0.014)

*GPivs. STN at 6 months (chi-square p=0.352)

“GPivs. STN at 24 months (chi-square p=0.442)

*GPivs. STN at 6 months (chi-square p=0.668)

¢GPivs. STN at 24 months (chi-square p=0.008)

7GPivs. STN at 6 months (chi-square p=0.203)

$GPivs. STN at 24 months (chi-square p=0.186)

Note: Lower values as compared with baseline indicate improvement. This outcome was completed while the subject was On
medications.

Medication use
For Phase Il, the definition of levodopa equivalent dose of 100 mg of
levodopa equals the following:

+ 133 mg controlled-released levodopa
+ 10 mg bromocriptine, or
« 1 mg pergolide, or
+ 3 mg ropinirole, or
« 1 mg pramipexole
The levodopa equivalent dose (LED) was statistically significantly

reduced from baseline at all follow-up visits to 24 months for both
target sites.

The difference between target sites in the change from baseline for
the LED was statistically significantly reduced more for the STN group
than the GPi group by approximately 150-200 mg (Table 84).

The percent reduction of the average LED from baseline at 12 months
was 18.1% for the GPiand 35.3% for the STN and for 24 months was
16.7% for the GPiand 33.6% for the STN.

Table 84. Phase Il: Comparison of levodopa equivalent dose over time by
target site (Intent-to-treat, 24-month data set, multiple

imputation)
GPi(n=147) STN (n=137) GPivs
n Mean n Mean STN
Time (Y% missing) (%chg) Std (% missing) (%chg) Std p-value
Levodopa equivalentdose (mg)
Baseline 147 13547 5345 137 1302.2 566.9
3Month 147 1135.1 4654 137 9202 5232
147 2196 137 -382.1
3Month-BL 4471 562.2 0.004
(4.8%) (-16.2%) (10.2%) (-29.3%)
6Month 147 10862 5529 137 8633 4766
147 -2685 137 -4389
6Month-BL 5286 6184 0.008
(4.1%) (-19.8%) (7.3%) (-33.7%)
12Month 147 11100 5738 137 8430 5954
147 -2446 137 -459.2
12Month-BL 658.5 6525 0.002
(8:2%) (-18.1%) (14.6%) (-35.3%)
18 Month 147 1093.2 539.1 137 867.1 6434
147 -261.5 137 -435.1
18Month-BL 5939 687.0 0019
(10.2%) (-193) (16.1%) (-33.4%)

Table 84. Phase Il: Comparison of levodopa equivalent dose over time by
target site (Intent-to-treat, 24-month data set, multiple

imputation)
GPi (I’l=1 47) STN (n=1 37) GPivs
n Mean n Mean STN
Time (% missing) (%chg) Std (% missing) (%chg) Std p-value
24Month 147 11287  667.0 137 864.9 7102
147 -2260 137 -4373
24Month-BL 6384 7253 0.007
(7.5%) (-16.7%) (15.3%) (-33.6%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate reduction in medication. Levodopa equivalent
dose represents the subject’s medication use.

Statistical test associated with p-value: Analysis of variance using multiple imputation; target site effect p-value.

Table 85 provides the results of the sensitivity analyses.

Table 85. Phase lI: sensitivity analyses for Medication Use

GPi(n=147) STN(n=137)

GPivs
Mean Mean STN
Time n (%chg) Std n (%chg) Std p-value
Levodopa equivalent dose (mg)
Completers
-2246 -3834
3Month-BL 140 4301 123 506.1 0.006
(-16.6%) (-294%)
-266.2 -430.1
6Month-BL 141 509.0 127 5483 0012
(-19.6%) (-33.0%)
-250.7 .
12Month-BL 135 >0 536.5 17 4659 607.8 0.003
(-185%) (-35.8%)
-271.2 -433.1
18 Month-BL 132 5587 115 6354 0.034
(-20.0%) (-333%)
-237.1 -4339
24Month-BL 136 5519 116 6847 0012
(-17.5%) (-33.3%)
Worst-case
-144, -207.
3Month-BL 147 0 5586 137 078 7374 0410
(-10.6%) (-16.0%)
-1298 -3130
6Month-BL 147 8326 137 690.6 0.045
(-9.6%) (-24.0%)
98 -2015
12Month-BL 147 10240 137 8728 0.063
(0.7%) (-15.5%)
-102. -153.
18 Month-BL 147 029 7355 137 538 8820 0597
(-7.6%) (-11.8%)
-100.1 04
24Month-BL 147 7246 137 12171 0.395
(-7.4%) (0.0%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Std=standard deviation; chg=change; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate reduction in medication. Levodopa equivalent
dose represents the subject’s medication use.

Statistical test associated with p-value: Analysis of variance using multiple imputation; target site effect p-value.

Adverse events overview

Brief summary of adverse events: Intent-to-treat

(24-month data set)

Table 86 presents an overview of adverse events (AEs) in the Intent-to-
treat (24-month) data set.

GPigroup—As described in Table 86, in the 152 GPi subjects, there
were 3404 adverse events reported in 98.7% of the subjects (150/152).
On average, there were 22.7 adverse events per subject who reported
an adverse event.
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In these subjects, there were 157 serious adverse events reported in
51.0% (77/152) of the subjects randomized. On average, there were 2
SAEs per subject who reported a serious adverse event. Within the 157
serious adverse events, 17 were implant site infections in 12 unique
subjects resulting in a rate of 7.9% (12/152). Of the 157 serious adverse
events, 154 were resolved and 3 were unable to be resolved (subjects
withdrew consent).

STN group—Also described in Table 86, in the 147 STN subjects, there
were 3489 adverse events reported in 98.6% of the subjects (145/147).
On average, there were 21.1 adverse events per subject who reported
an adverse event.

In these subjects, a serious adverse event was reported in 56.5%
(83/147) of the subjects randomized. There were 178 serious adverse
events in 83 subjects for an average of 2.1 serious adverse events per
subject who reported a serious adverse event. Within the 178 serious
adverse events, 14 were implant site infections in 11 unique subjects
resulting in arate of 7.5% (11/147).In the STN group, all of the 178
serious adverse events resolved.

A total of 38 subjects withdrew or were terminated after
randomization to a DBS target site. The reasons were due to death
(n=13), consent withdrawal (n=11), withdrawal due to medical
conditions (n=11), and other (n=3).

Table 86. Brief overview of adverse events (Intent-to-treat, 24-month data set)

Adverse events Serious adverse events
Unique Unique
subjects subjects
No. of No.of  with No. of No. of with
Targetsite subjects events event(s)' subjects events  events’
GPi 152 3404 150(98.7%) 152 157 77 (51.0%)
STN 147 3489 145(98.6%) 147 178 83 (56.5%)

'Unique subjects is the number of subjects experiencing an event (eg, 150 subjects in the GPi group experienced 3404
events).

Brief summary of adverse events: Safety (36-month data set)
Table 87 presents an overview of adverse events (AEs) in the Safety
(36-month) data set. Note that the Safety (36-month) data set includes
a total of 187 subjects (GPi, n = 104; STN, n = 83). Even though the
follow-up time is longer, the sample size is 187 subjects as compared
with 299 subjects in the Intent-to-treat (24-month) data set.

GPigroup—An adverse event was reported in 100% of the GPi
subjects (104/104). There were 2857 adverse events in 104 unique
subjects. On average, there were 27.5 adverse events per subject who
reported an adverse event.

A serious adverse event was reported in 52% of the subjects
randomized to GPi (54/104). There were 118 serious adverse eventsin
54 subjects with an average of 2.2 serious adverse events per subject
who reported a serious adverse event. Within the 118 serious adverse
events, 10 were implant infections in 5 unique subjects. The study
population implant site infection incidence rate was 4.8% (5/104). All
serious adverse events were resolved.
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STN group—An adverse event was reported in 100% of the STN
subjects (83/83). There were 2596 adverse events in 83 unique
subjects. On average, there were 31.3 adverse events per subject who
reported an adverse event.

A serious adverse event was reported in 55% of the subjects
randomized to STN (46/83). There were 110 serious adverse eventsin
46 subjects with an average of 2.4 serious adverse events per subject
who reported a serious adverse event. Within the 110 serious adverse
events, 10 were implant infections in 8 unique subjects. The study
population implant site infection incidence rate is 9.6% (8/83). All
serious adverse events were resolved.

Table 87. Brief overview of adverse events (Safety, 36-month data set)

Adverse events Serious adverse events
Unique
subjects Unique
No. of No. of with No. of No. of subjects
Targetsite subjects events event(s)' subjects events with events'
GPi 104 2857 104 104 118 54
STN 83 2596 83 83 110 46

'"Unique subjects is the number of subjects experiencing an event (eg, 104 subjects in the GPi group experienced 2857
events).

Table 88 displays the number of serious adverse events relatedness
category.

Table 88. Serious adverse events by relatedness category
(Intent-to-treat, 24-month data set; Safety, 36-month data set)

Intent-to-treat, 24-month data set
Relatedness

GPi(n=157 SAEs)

STN (n=178 SAEs)

Causality’ Not Possible Probable  Not Possible Probable
Study device 140 8 9 162 10 6
PD medication therapy 132 21 4 146 18 14
Stimulator therapy 142 1 4 156 15 7
PD progression 123 29 5 132 35 n
DBS surgical procedure 102 21 34 131 20 27
Safety, 36-month data set
Relatedness

GPi(n=118SAEs) STN(n=110SAEs)

Causality’ Not Possible Probable  Not Possible Probable
Study device 102 6 10 100 6 4
PD medication therapy 100 15 3 94 9 7
Stimulator therapy 107 7 4 102 6 2
PD progression 92 20 6 81 22 6
DBS surgical procedure 85 10 23 85 9 16

Abbreviations: PD=Parkinson’s disease, GPi=globus pallidus interna, SAE=serious adverse event, STN=subthalamic
nucleus.
' More than 1 causality was allowed.

Table 89 displays the number of serious adverse events by the time
elapsed from surgery.
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Table 89. Timing of serious adverse events relative to DBS surgery (Intent-to-treat,
24-month data set; Safety, 36-month data set)

Timeelapsed No.of Uniqueno. No.of Uniqueno.
fromsurgery events  ofsubjects' Frequency’> events  ofsubjects’ Frequency?
Intent-to-treat, 24-month data set

GPi(n=152subjects) STN (n=147 subjects)
<30days 34 34 224% 42 42 28.6%
>30days 119 13 74.3% 123 114 776%

Safety, 36-month data set

GPi(n=104 subjects) STN (n=83 subjects)
<30days 19 19 18.3% 25 25 30.1%
>30days 98 92 88.5% 83 76 91.6%

Device-related infections

Atotal of 31 SAEs (17 GPi, 14 STN) reported in 23 subjects (12 GPi, 11
STN, 23/299=7.7%) were coded to implant site infection during the
study; relatedness to the study device is shown in Table 91. These rates
are comparable between the 2 target sites.

Based on investigator assessment there were 20 events in 14 subjects
that were deemed possibly or probably related to the study device
with no difference between GPi and STN which would correspond to
a serious device-related infection rate of at most 4.7% (14/299).

Table 91. Implant site infection (Intent-to-treat, 24-month data set and Safety,
36-month data set)

Abbreviations: GPi=globus pallidus interna, STN=subthalamic nucleus.

' Unique subjects is the number of subjects experiencing an event within time period, eg, in the [TT, 24-month data set, 113
subjects in the GPi group experienced 119 events more than 30 days afterimplant surgery.

2 Frequency is unique number of subjects with serious adverse event divided by number of randomized subjects (eg, in the
ITT, 24-month data set: GPj, 152; STN, 147).

Significant adverse events

Death

There were a total of 16 deaths reported since DBS randomization. Of
the 16 deaths reported, 13 deaths occurred before 24 months and 3
deaths occurred after 24 months.

Causes of death for the 13 subjects included: sepsis (3), aspiration
pneumonia (2), and 1 subject for each of the following: complications
related to Parkinson'’s disease, cerebral haemorrhage, cancer related,
arteriosclerosis, pneumonia, drug toxicity, head injury, and suicide.
There were 3 deaths after the 24-month follow-up: 1 each of
complications related to severe Parkinson’s disease, heart disease,
and cardiorespiratory arrest.

Intracranial hemorrhage

Eight SAEs (5 GPi, 3 STN) were reported in 8 subjects (5 GPi, 3 STN,
8/299=2.7%, 95% confidence interval of [1.2%, 5.2%]) after DBS
randomization which could be associated with an intracranial
hemorrhage (Table 90). These rates are comparable between the 2
target sites.

Two of the 8 SAEs were considered by investigator assessment to be
possibly (1) or probably (1) related to the DBS systems for a rate of
0.3% (1/299) 10 0.7% (2/299).

Table 90. Assessment of device-relatedness for preferred terms of cerebral
haemorrhage, haemorrhage intracranial, intraventricular haemorrhage,
and cerebral haematoma (Intent-to-treat, 24-month data set and Safety,

36-month dataset)
Devicerelatedness
GPi (n=5 SAEs) STN (n=3 SAEs)
Preferred term Not Possibly  Probably Not Possibly  Probably
Cerebral 0 0 1 1 1 0
haemorrhage
Haemorrhage 3 0 0 0 0 0
intracranial
Intraventricular 0 0 0 1 0 0
haemorrhage
Cerebral 1 0 0 0 0 0
haematoma

Device relatedness

GPi (n=17 SAEs) STN (n=14 SAEs)

Preferred term Not Possibly  Probably Not Possibly  Probably
Implant site 6 5 6 5 6 3
infection

Display of adverse events (overall presentation of safety data)

The reported adverse events represent many of the typical fluctuating
symptoms of advanced Parkinson's disease.

Specifically, falls were present in 67% of the subjects at baseline and
these were the most frequently reported adverse events in 68% and
83% (based on the respective safety cohorts of 24 and 36 months).
This event was also one of the most frequent SAEs, occurring in 6%
and 7.5% of the 2 respective safety cohorts.

Freezing phenomenon, gait disturbance, and dyskinesia were all
reported frequently.

Table 92 provides a side-by-side summary of most frequently
reported (greater than or equal to 5.0%) adverse events seen in the
Intent-to-treat (24-month) data set and the Safety (36-month) data
set, by preferred term. The adverse events for the 24 and 36-month
cohorts are reported from enrollment through the respective
follow-up period.

Table 92. Most frequent adverse events (greater than or equal to 5.0% for either target
site), by preferred term for 2 data sets (Intent-to-treat, 24-month data set
and Safety, 36-month data set)

Intent-to-treat, 24-month data set Safety, 36-month data set
N =299 subjects N = 187 subjects
Unique Unique

Preferredterm  Total  subjects’ Frequency’ | Total  subjects’ Frequency?
Fall 355 203 67.9% 300 155 82.9%
Depression 195 149 49.8% 161 112 59.9%
Speech 193 148 49.5% 154 110 58.8%
disorder
Freezing 206 145 48.5% 170 109 58.3%
phenomenon
Gait 192 141 47.2% 164 109 58.3%
disturbance
Dyskinesia 202 138 46.2% 175 106 56.7%
Dysphagia 169 137 45.8% 138 108 57.8%
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Table 92. Most frequent adverse events (greater than or equal to 5.0% for either target
site), by preferred term for 2 data sets (Intent-to-treat, 24-month data set
and Safety, 36-month data set)

Table 92. Most frequent adverse events (greater than or equal to 5.0% for either target
site), by preferred term for 2 data sets (Intent-to-treat, 24-month data set
and Safety, 36-month data set)

Intent-to-treat, 24-month data set Safety, 36-month data set Intent-to-treat, 24-month data set Safety, 36-month data set
N =299 subjects N = 187 subjects N =299 subjects N =187 subjects
Unique Unique Unique Unique
Preferred term Total subjects’ Frequency? Total subjects’ Frequency? Preferred term Total subjects’ Frequency? Total subjects' Frequency?
Balance 167 129 43.1% 142 105 56.2% Agitation 25 24 8.0% 10 10 5.4%
disorder —
Pollakiuria 24 23 7.7% 21 19 10.2%
Dystonia 174 128 42.8% 162 103 55.1% ]
Urinary 24 23 7.7% 14 13 7.0%
Confusional 177 127 42.5% 141 85 45.5% incontinence
state
Gastro- 25 22 7.4% 22 19 10.2%
Headache 143 122 40.8% 104 83 44.4% esophageal
reflux disease
Tremor 162 112 37.5% 148 94 50.3%
Rash 23 22 7.4% 15 15 8.0%
Motor 154 109 36.5% 139 87 46.5%
dysfunction Pneumo- 22 22 7.4% 11 11 5.9%
- cephalus
Drooling 122 107 35.8% 95 84 44.9%
. Dizziness 22 21 7.0% 20 19 10.2%
Bradykinesia 155 104 34.8% 136 86 46.0%
. Muscle spasms 24 21 7.0% 20 18 9.6%
Constipation 123 104 34.8% 103 82 43.9%
i 0/ 0,
Musculo- 157 103 34.5% 18 74 39.6% Chest pain 2 21 7.0% 16 15 8.0%
skeletal Restless legs 23 21 7.0% 15 15 8.0%
stiffness syndrome
Pain 140 93 31.1% 18 70 37.4% Incision site 23 20 6.7% 15 14 7.5%
Musclerigidity 135 91 30.4% 108 67 35.8% complication
It 0 0,
Orthostatic 124 86 28.8% 99 65 34.8% P|°°'q”a"ty = 20 6.7% 13 B 5:9%
h ] sleep
ypotension
0y 0
Insomnia 87 75 25.1% 65 58 31.0% Blood pressure 30 20 6.7% 20 10 5.4%
increased
Akinesia 920 63 21.1% 79 53 28.3% N
Visual 19 19 6.4% 17 17 9.1%
Incision site 64 61 20.4% 46 42 22.5% disturbance
ain
P Hypotension 23 19 6.4% 16 14 7.5%
Hyperhidrosis 81 59 19.7% 74 49 26.2%
P ° ° Pneumonia 20 19 6.4% 14 12 6.4%
Anxiety 61 53 17.7% 40 32 17.1%
Upper 24 19 6.4% 2 2 1.1%
Procedural pain 73 51 17.1% 49 30 16.0% respiratory tract
infection
Fatigue 60 50 16.7% 43 36 19.3%
- Painin 20 18 6.0% 19 17 9.1%
Back pain 47 46 15.4% 34 34 18.2% extremity
Nausea 51 46 15.4% 35 31 16.6% Paraesthesia 17 17 5.7% 13 13 7.0%
Hallucination 51 42 14.1% 42 32 17.1% Hypoaesthesia 18 17 5.7% 1 1 5.9%
Hypertension 46 39 13.0% 34 28 15.0% Adverse drug 26 17 57% 17 9 4.8%
Urinary tract 57 38 12.7% 23 19 10.2% reaction
infection Asthenia 18 16 5.4% 14 13 7.0%
Sexual 37 36 12.0% 41 36 19.3% Anaemia 21 16 5.4% 8 6 3.2%
dysfunction
Medical device 16 16 5.4% 9 9 4.8%
Somnolence 39 36 12.0% 34 31 16.6% discomfort
Memory 38 36 12.0% 30 29 15.5% Dysgraphia 16 16 5.4% 9 4.8%
impairment
Bronchitis 16 15 5.0% 15 14 7.5%
Dyspnoea 33 32 10.7% 22 22 11.8%
Dysuria 16 15 5.0% 13 13 7.0%
Arthralgia 36 32 10.7% 25 21 11.2%
Neck pain 15 15 5.0% 12 12 6.4%
Oedema 31 30 10.0% 25 24 12.8%
peripheral Medical device 16 15 5.0% 11 11 5.9%
complication
Abnormal 28 26 8.7% 26 23 12.3%
dreams Rapid eye 15 15 5.0% 12 1 5.9%
movements
Musculo- 27 26 8.7% 24 23 12.3% sleep abnormal
skeletal pain
N N Procedural 15 14 5.0% 9 9 4.8%
Cough 26 25 8.4% 22 21 11.2% complication
!mplapt site 34 25 8.4% 21 14 7.5% Vomiting 14 14 4.7% 12 12 6.4%
infection
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Table 92. Most frequent adverse events (greater than or equal to 5.0% for either target
site), by preferred term for 2 data sets (Intent-to-treat, 24-month data set

Table 93. Serious adverse events by system organ class and preferred term by target

site (Intent-to-treat, 24-month data set)

and Safety, 36-month data set)

Intent-to-treat, 24-month data set Safety, 36-month data set
N =299 subjects N = 187 subjects
Unique Unique
Preferred term Total subjects’ Frequency? Total subjects’ Frequency?
Weight 10 10 3.3% 10 10 5.4%
decreased
Erectile 12 12 4.0% 12 12 6.4%
dysfunction
Weight 14 14 4.7% 14 14 7.5%
increased
Cellulitis 12 11 3.7% 11 11 5.9%
Cognitive 13 13 4.4% 11 11 5.9%
disorder
Benign 14 13 4.4% 10 10 5.4%
prostatic
hyperplasia
Grand total 6893 Adverse events 5453 Adverse events

! Unique subjects is the number of subjects experiencing an event.

2 Frequency is unique number of subjects with adverse event divided by number of subjects in cohort.

Table 93 provides a summary of serious adverse events seen in the
Intent-to-treat (24-month) data set by target site sorted by system
organ class and preferred term. Table 94 provides a summary of
serious adverse events seen in the Safety (36-month) data set by
target site sorted by system organ class and preferred term.

The 24-month cohortincluded 7 device complication SAEs reported
as: 1 device failure and 6 medical device complication SAEs (5 of
which were due to lead migration) (see Table 93). The 36-month
cohortincluded 6 device complication SAEs reported as: 4 device
failures (3 of which were due to battery expiration and routine
replacement), and 2 medical device complications (see Table 94).

Table 93. Serious adverse events by system organ class and preferred term by target

site (Intent-to-treat, 24-month data set)

GPi (n=152) STN (n=147)

GPi GPi STN STN
System organ class GPi unique frequency | STN  unique frequency
Preferred term total subjects’ (%)? total subjects’ (%)?
Blood and lymphatic system disorders
Anaemia 1 1 0.7 2 1 0.7
Cardiac disorders
Angina pectoris 1 1 0.7 0 0 0.0
Angina unstable 0 0 0.0 1 1 0.7
Atrial fibrillation 1 1 0.7 1 1 0.7
Atrioventricular block 1 1 0.7 0 0 0.0
complete
Cardiac failure congestive 0 0 0.0 3 2 14
Coronary artery disease 1 1 0.7 3 3 2.0
Coronary artery occlusion 0 0 0.0 1 1 0.7
Coronary artery restenosis 0 0 0.0 1 1 0.7
Myocardial infarction 2 1 0.7 1 1 0.7
Palpitations 1 1 0.7 0 0 0.0
Sick sinus syndrome 0 0 0.0 1 1 0.7

GPi(n=152) STN (n=147)

GPi GPi STN STN
System organ class GPi unique frequency | STN  unique frequency
Preferred term total subjects’ (%)? total subjects’ (%)?
Eye disorders
Retinal detachment 1 1 0.7 0 0 0.0
Gastrointestinal disorders
Appendicitis perforated 1 1 0.7 0 0 0.0
Constipation 0 0 0.0 1 1 0.7
Gastric polyps 1 1 0.7 0 0 0.0
Gastroduodenitis 1 1 0.7 0 0 0.0
Gastrointestinal disorder 0 0 0.0 1 1 0.7
Gastrooesophageal reflux 2 2 13 2 2 14
disease
Hiatus hernia 1 1 0.7 0 0 0.0
Inguinal hernia 2 2 13 2 2 14
Intestinal obstruction 0 0 0.0 1 1 0.7
Intestinal perforation 1 1 0.7 0 0 0.0
Oesophageal spasm 0 0 0.0 1 1 0.7
Oesophagitis 1 1 0.7 0 0 0.0
Rectal haemorrhage 1 1 0.7 0 0 0.0
Smallintestinal 1 1 0.7 0 0 0.0
obstruction
General disorders and administration site conditions
Adverse drug reaction 2 2 13 2 2 1.4
Chest discomfort 1 1 0.7 0 0 0.0
Chest pain 1 1 0.7 2 2 14
Fatigue 0 0 0.0 1 1 0.7
Gait disturbance 1 1 0.7 0 0 0.0
Implant site erosion 2 2 13 1 1 0.7
Implant site reaction 1 1 0.7 0 0 0.0
Mechanical complication 0 0 0.0 1 1 0.7
ofimplant
Oedema peripheral 1 1 0.7 0 0 0.0
Pyrexia 1 1 0.7 0 0 0.0
Hepatobiliary disorders
Cholelithiasis 0 0 0.0 1 1 0.7
Immune system disorders
Drug hypersensitivity 1 1 0.7 2 2 14
Infections and infestations
Cellulitis 1 1 0.7 0 0 0.0
Clostridium difficile colitis 1 1 0.7 0 0 0.0
Clostridium difficile sepsis 1 1 0.7 0 0 0.0
Diverticulitis 1 1 0.7 0 0 0.0
Implant site infection 17 12 7.9 14 1 7.5
Localized infection 0 0 0.0 1 1 0.7
Orchitis 1 1 0.7 0 0 0.0
Pneumonia 8 8 53 4 4 2.7
Pyelonephritis 1 1 0.7 0 0 0.0
Sepsis 0 0 0.0 2 2 14
Sialoadenitis 1 1 0.7 0 0 0.0
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Table 93. Serious adverse events by system organ class and preferred term by target

site (Intent-to-treat, 24-month data set)

Table 93. Serious adverse events by system organ class and preferred term by target

site (Intent-to-treat, 24-month data set)

GPi (n=152) STN (n=147) GPi (n=152) STN (n=147)

GPi GPi STN STN GPi GPi STN STN
System organ class GPi unique frequency | STN  unique frequency System organ class GPi unique frequency | STN  unique frequency
Preferred term total subjects’ (%)? total subjects’ (%)? Preferred term total subjects’ (%)? total subjects’ (%)?
Tooth abscess 1 1 0.7 0 0 0.0 Rotator cuff syndrome 0 0 0.0 1 1 0.7
Urinary tract infection 1 1 0.7 1 1 0.7 Neoplasms benign, malignant and unspecified
Urosepsis 1 1 07 1 1 07 (incl cysts and polyps)
Viral infection 2 2 13 0 0 0.0 Breast cancer 2 ! 07 ! ! 07
Injury, poisoning and procedural complications Glioma 0 0 00 ! ! 07
Ankle fracture 0 0 00 1 1 07 Lung neoplasm malignant 0 0 0.0 1 1 0.7
Burns third degree o o 0.0 1 1 07 Prostate cancer 0 0 0.0 1 1 0.7
Cartilage injury 0 0 00 1 1 07 Prostate cancer metastatic 0 0 0.0 1 1 0.7
Complication of device 0 0 0.0 1 1 0.7 Nervous system disorders
removal Balance disorder 1 1 0.7 0 0 0.0
Deep vein thrombosis 0 0 0.0 1 1 0.7 Cerebral haematoma 1 1 0.7 0 0 0.0
postoperative Cerebral haemorrhage 1 1 0.7 2 2 14
Device electrical finding 0 0 00 ! ! 07 Cerebrovascular accident 0 0 0.0 3 3 2.0
Device failure ! ! 07 0 0 00 Cognitive disorder 0 0 0.0 1 1 07
Device migration 1 1 0.7 0 0 0.0 Convulsion 1 1 07 3 5 14
Drug toxicity 0 0 0.0 2 2 14 Dizziness 1 1 07 0 0 00
Fall > > 33 16 13 88 Dyskinesia 1 1 0.7 3 3 20
Head injury 0 0 00 ! ! 07 Grand mal convulsion 2 2 13 1 1 0.7
cl\/(l;:i:;:l?clii\’/ri‘ce 2 2 13 3 4 27 Haemorrhage intracranial 3 3 2.0 0 0 0.0
Medical device discomfort 1 1 0.7 0 0 0.0 Headache 1 1 0.7 0 0 00
Meniscus lesion 2 2 13 0 0 0.0 Ln;éir\]'g?:r:f:;;ar 0 0 0.0 L 1 07
g/loesr:gaples:::itisechanges 1 1 0.7 0 0 0.0 Lethargy 0 0 00 1 1 07
Procedural complication 1 1 0.7 2 2 1.4 Z\T:sr?;il(c:)pathy 1 L 0.7 0 0 00
Road traffic accident 0 0 0.0 4 3 2.0 Motor dysfunction 1 1 07 0 0 00
Subdural haematoma 1 1 0.7 0 0 0.0 Neuropathy peripheral 0 o 00 1 1 07
Urethralinjury ! ! 07 0 0 00 Parkinson’s disease 0 0 0.0 1 1 0.7
Wound 0 0 0.0 ! ! 07 Reversible ischaemic 0 0 0.0 1 1 0.7
Wound dehiscence 0 0 0.0 1 1 0.7 neurological deficit
Investigations Somnolence 0 0 0.0 1 1 0.7
Biopsy bone 0 0 0.0 1 1 0.7 Syncope 1 1 0.7 4 4 2.7
Haemoglobin decreased 0 0 0.0 1 1 0.7 Syncope vasovagal 1 1 0.7 0 0 0.0
Medical observation 1 1 0.7 0 0 0.0 Transientischaemicattack 1 1 0.7 1 1 0.7
Metabolism and nutrition disorders Tremor 1 1 0.7 0 0 0.0
Dehydration 1 1 0.7 1 1 0.7 Psychiatric disorders
Diabetic ketoacidosis 0 0 0.0 1 1 0.7 Abnormal behavior 1 1 0.7 1 1 0.7
Hyperkalaemia 1 1 0.7 0 0 0.0 Agitation 0 0 0.0 2 2 14
Hypovolaemia 1 1 0.7 0 0 0.0 Anxiety 0 0 0.0 2 2 14
Malnutrition 0 0 0.0 2 1 0.7 Confusional state 2 2 13 5 5 34
Musculoskeletal and connective tissue disorders Delirium 1 1 0.7 0 0 0.0
Arthritis 1 1 0.7 0 0 0.0 Delusion 1 1 0.7 1 1 0.7
Lumbar spinal stenosis 4 3 2.0 2 2 14 Delusional disorder, 1 1 0.7 0 0 0.0
Mobility decreased 0 0 00 1 1 07 persecutory type
Musculoskeletal chest 0 0 0.0 1 1 0.7 Depression 4 4 26 ! ! 07
pain Depression suicidal 2 2 13 1 1 0.7
Osteoarthritis 3 3 2.0 2 2 14 Hallucination 1 1 0.7 1 1 0.7
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Table 93. Serious adverse events by system organ class and preferred term by target

site (Intent-to-treat, 24-month data set)

Table 93. Serious adverse events by system organ class and preferred term by target

site (Intent-to-treat, 24-month data set)

GPi(n=152) STN (n=147) GPi(n=152) STN (n=147)
GPi GPi STN STN GPi GPi STN STN
System organ class GPi unique frequency | STN  unique frequency System organ class GPi unique frequency | STN  unique frequency
Preferred term total subjects’ (%)? total subjects’ (%)? Preferred term total subjects’ (%)? total subjects’ (%)?
Major depression 1 1 0.7 1 1 0.7 Hypotension 1 1 0.7 0 0 0.0
Mental status changes 4 4 26 2 1 0.7 Labile blood pressure 1 1 0.7 1 1 0.7
Perseveration 0 0 0.0 1 1 0.7 Labile hypertension 0 0 0.0 1 1 0.7
Post-traumatic stress 1 1 0.7 0 0 0.0 Orthostatic hypotension 2 2 13 1 1 07
disord
sorder Grand Total 157 77 510% | 178 83 56.5%
Psychotic disorder 1 1 0.7 2 2 14
Abbreviations: GPi=globus pallidus interna, PT=preferred term; SOC=System Organ Class; STN=subthalamic nucleus.
Suicidal ideation 0 0 0.0 1 1 0.7 " Unique subjects is the number of subjects experiencing an event, eg, for the event of anaemia, 1 subject in the STN group
= experienced 2 events.
Suicide attempt 0 0 0.0 2 2 14 2 Frequency is unique number of subjects with adverse event divided by number of randomized subjects (GPj, 152; STN,
147).
Renal and urinary disorders )
Urethral stenosis 1 1 0.7 0 0 0.0
Reproductive system and breast disorders Table 94. Serious adverse events by system organ class and preferred term by target
Benign prostatic 1 1 0.7 0 0 0.0 site (Safety, 36-month data set)
hyperplasia GPi (n=104) STN (n=83)
Erectile dysfunction 0 0 0.0 1 1 0.7 GPi GPi STN STN
Rectocele 0 0 0.0 1 1 0.7 System organ class GPi unique frequency | STN  unique frequency
. Preferred term total subjects’ (%)? total subjects’ (%)?
Sexual dysfunction 0 0 0.0 1 1 0.7
X X L N Cardiac disorders
Respiratory, thoracic and mediastinal disorders
Atrial fibrillation 1 1 1.0% 1 1 1.2%
Asthma 0 0 0.0 2 1 0.7
Cardiac failure congestive 0 0 0.0% 3 2 2.4%
Dyspnoea 1 1 0.7 0 0 0.0
. Cardio-respiratory arrest 1 1 1.0% 0 0 0.0%
Hypoxia 0 0 0.0 1 1 0.7
o Coronary artery disease 0 0 0.0% 1 1 1.2%
Mediastinal haemorrhage 1 1 0.7 0 0 0.0
» . Coronary artery occlusion 0 0 0.0% 1 1 1.2%
Pleuritic pain 0 0 0.0 1 1 0.7
. e Hypertensive heart 0 0 0.0% 1 1 1.2%
Pneumonia aspiration 2 2 13 1 1 0.7 disease
Skin and subcutaneous tissue disorders Myocardial infarction 0 0 0.0% 1 ] 1.2%
Decubitis ulcer 1 1 0.7 0 0 0.0 Eye disorders
Rash 1 1 07 0 0 0.0 Retinal detachment 1 1 1.0% 0 0 0.0%
Scar pain 1 1 07 0 0 0.0 Gastrointestinal disorders
Social circumstances Appendicitis perforated 1 1 1.0% 0 0 0.0%
Activities of daily living 0 0 0.0 1 1 0.7 Faecaloma 0 0 0.0% 1 ] 1.2%
impaired
Gastroduodenitis 1 1 1.0% 0 0 0.0%
Homeless 1 1 0.7 0 0 0.0
Gastrointestinal disorder 0 0 0.0% 1 1 1.2%
Treatment 1 1 0.7 2 2 14
noncompliance Gastrooesophageal reflux 1 1 1.0% 2 2 2.4%
- - disease
Surgical and medical procedures
Hiatus hernia 1 1 1.0% 0 0 0.0%
Bladder catheter removal 0 0 0.0 1 1 0.7
Inguinal hernia 2 2 1.9% 2 2 2.4%
Bone graft 0 0 0.0 1 1 0.7
Intestinal obstruction 0 0 0.0% 1 1 1.2%
Cardiac pacemaker 1 1 0.7 0 0 0.0
insertion Oesophagitis 1 1 1.0% 0 0 0.0%
Debridement 1 1 0.7 0 0 0.0 Pancreatitis 1 1 1.0% 0 0 0.0%
Hip arthroplasty 1 1 0.7 0 0 0.0 Rectal haemorrhage 1 1 1.0% 0 0 0.0%
Rotator cuff repair 1 1 0.7 0 0 0.0 Small intestinal 1 1 1.0% 0 0 0.0%
obstruction
Self-medication 0 0 0.0 1 1 0.7
General disorders and administration site conditions
Vascular disorders
. . Adverse drug reaction 2 2 1.9% 0 0 0.0%
Aortic stenosis 1 1 0.7 0 0 0.0
. . Chest discomfort 1 1 1.0% 0 0 0.0%
Arteriosclerosis 0 0 0.0 1 1 0.7
. . Chest pain 1 1 1.0% 1 1 1.2%
Deep vein thrombosis 0 0 0.0 1 1 0.7
Fatigue 0 0 0.0% 1 1 1.2%
Haematoma 0 0 0.0 1 1 0.7
Implant site erosion 1 1 1.0% 1 1 1.2%
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Table 94. Serious adverse events by system organ class and preferred term by target

site (Safety, 36-month data set)

Table 94. Serious adverse events by system organ class and preferred term by target

site (Safety, 36-month data set)

GPi (n=104) STN (n=83) GPi (n=104) STN (n=83)

GPi GPi STN STN GPi GPi STN STN
System organ class GPi unique frequency | STN  unique frequency System organ class GPi unique frequency | STN  unique frequency
Preferred term total subjects’ (%)? total subjects’ (%)? Preferred term total subjects’ (%)? total subjects’ (%)?
Implant site reaction 1 1 1.0% 0 0 0.0% Medical observation 1 1 1.0% 0 0 0.0%
Mechanical complication 0 0 0.0% 1 1 1.2% Metabolism and nutrition disorders
ofimplant Diabetic ketoacidosis 0 0 0.0% 1 1 1.2%
Oedema peripheral 1 1 1.0% 0 0 0.0% Hyperkalaemia 1 ; 1.0% 0 0 0.0%
Pyrexia ! ! 1.0% 0 0 0.0% Malnutrition 0 0 0.0% 3 1 1.2%
Hepatobiliary disorders Musculoskeletal and connective tissue disorders
Cholelithiasis 0 0 0.0% 1 1 1.2% Arthritis 1 1 1.0% 0 0 0.0%
Immune system disorders Lumbar spinal stenosis 2 2 1.9% 0 0 0.0%
Drug hypersensitivity 0 0 0.0% ! ! 1:2% Mobility decreased 0 0 0.0% 1 1 1.2%
Infections and infestations Musculoskeletal chest 0 0 0.0% 1 1 1.2%
Abscess limb 0 0 0.0% 1 1 1.2% pain
Acute sinusitis 1 1 1.0% 0 0 0.0% Osteoarthritis 3 3 2.9% 2 2 2.4%
Cellulitis 2 2 1.9% 0 0 0.0% Rotator cuff syndrome 0 0 0.0% 1 1 1.2%
Gastroenteritis 0 0 0.0% 1 1 1.2% Neoplasms benign, malignant and unspecified
Implant site infection 10 5 4.8% 10 8 2.6% (incl cysts and polyps)
Influenza 1 1 1.0% 0 0 0.0% Prostate cancer 0 0 0.0% 1 1 1.2%
Localised infection 0 0 0.0% 1 1 1.2% Nervous system disorders
Orchitis 1 1 1.0% 0 0 0.0% Balance disorder 1 1 1.0% 0 0 0.0%
Pheumonia 5 4 3.8% 3 3 3.6% Cerebral haematoma 1 1 1.0% 0 0 0.0%
Scrotal infection 1 1 1.0% 0 0 0.0% Cerebrovascular accident 0 0 0.0% 1 1 1.2%
Sepsis 0 0 0.0% 1 1 1.2% Dyskinesia 1 1 1.0% 3 3 3.6%
Sialoadenitis 1 1 1.0% 0 0 0.0% Grand mal convulsion 2 2 1.9% 1 1 1.2%
Urinary tract infection 5 5 1.9% 5 5 2.4% Haemorrhage intracranial 1 1 1.0% 0 0 0.0%
Viral infection 1 1 1.0% 0 0 0.0% Lnat :;’2?:,::; éar 0 0 0.0% ! ! 1.2%
Injury, poisoning and procedural complications Lethargy 0 0 0.0% 1 1 1.2%
Accidentat home 1 1 1.0% 0 0 0.0% Motor dysfunction 1 1 1.0% 0 0 0.0%
Accidental overdose 1 1 1.0% 0 0 0.0% Parkinson's disease 1 1 1.0% ] 1 1.2%
Complication of device 0 0 0.0% 1 1 1.2% Reversible ischaemic 0 0 0.0% 1 1 1.2%
removal neurological deficit
Device failure 4 4 3.8% 0 0 0.0% Sciatica 0 0 0.0% 1 1 1.2%
Device migration 1 1 1.0% 0 0 0.0% Somnolence 0 0 0.0% 1 1 1.29%
Fall 7 7 6.7% 10 7 8.4% Syncope 1 1 1.0% 4 4 4.8%
Head injury 0 0 0.0% 1 ! 1.2% Syncope vasovagal 1 1 1.0% 0 0 0.0%
c'\{lji:jgl?cli?g:e 2 2 1.9% 0 0 0.0% Transientischaemicattack 1 1 1.0% 1 1 1.2%
Medical device discomfort 1 1 1.0% 0 0 0.0% Tremor ! ! 1.0% 0 0 0.0%
Procedural complication 0 0 0.0% 1 1 1.2% Psychiatric disorders
Road traffic accident 1 1 10% 3 5 2.4% Abnormal behavior 2 1 1.0% 1 1 1.2%
Subdural haematoma 1 1 1.0% 0 0 0.0% Anxiety 0 0 0.0% ! ! 1.2%
Urethral injury 1 1 1.0% 0 0 0.0% Confusional state 2 2 1.9% 3 3 3.6%
Wound 0 0 0.0% 1 1 12% Delirium 1 1 1.0% 0 0 0.0%
Wound dehiscence 0 0 0.0% 1 1 1.2% Delusion ! ! 1.0% 0 0 0.0%
Investigations Delusional disorder, 1 1 1.0% 0 0 0.0%

persecutory type

Blood sodium decreased 1 1 1.0% 0 0 0.0% Depression > 5 1.9% 1 1 1.2%
Haemoglobin decreased 0 0 0.0% 1 1 1.2% Depression suicidal ] 1 1.0% 0 0 0.0%
Heartrate decreased 1 1 1.0% 0 0 0.0% Hallucination ] 1 1.0% 1 1 1.2%
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Table 94. Serious adverse events by system organ class and preferred term by target

site (Safety, 36-month data set) Phase Il subgroup comparisons

GPi (n=104) STN (n=83) Age < 70 group versus = 70 group at 24 months
GPi GPi STN STN A comparison was conducted on the outcomes of the < 70 group as
System organ class GPi unique frequency | STN  unique frequency i > >
Preferred term total subjects’ (%)? total subjects’ (%)? compared ng’l] the= 7|O grogp atﬁ24 morg[hs' ||n ge;erakl; thbe - 7%)
Major depression ] ] 1 0% o o 0.0% group were able to realize a benefit over baseling, but the benents
Mental X were not as great as those experienced in the < 70 group. Although
ental status changes 2 2 1.9% 1 1 1.2% - R . .
9 there were several statistically significant differences in the secondary
Perseveration 0 0 0.0% 1 1 1.2% . . :
verat ° ’ outcomes favoring the < 70 group, results did not generally differ for
i i 10/ 0 .
Psychotic disorder 0 0 0.0% 2 2 24% the younger as compared with the older groups on most measures
Suicide attempt 0 0 0.0% 2 2 2.4% (Table 95)
Renal and urinary disorders
Tabl .Phase ll: Age <70 vs. Age = 70 (intent-to-treat, multiple im jon
Calulusureteric 1 1 1.0% o 0 00% able 95. Phase ll: Age <70 vs. Age > 70 (intent-to-treat, multiple imputation)
. <70 270
Urethral stenosis 1 1 1.0% 0 0 0.0%
- " Study Measure Mean Mean
Reproductive system and breast disorders (24-month - baseline) n change  Std n change  Std  p-value
Benign prostatic 1 1 1.0% 0 0 0.0% Negative changeisimprovement
hyperplasia
UPDRS Il On stim/Off med,
Epididymitis 1 1 1.0% 0 0 0.0% binded UM 21 42 134 63 98 150 0068
Rectocele - ° o0 1 1 L2 UPDRSWOnstim/Offmed, 251 459 130 6 115 139 0032
Respiratory, thoracic and mediastinal disorders unblinded ' ’ | ' ’
Asthma 0 0 0.0% 2 1 12% K,'?ESS"'ACﬁ"mesofDa”y 2 38 63 63 16 69 0031
Chronic obstructive 0 0 0.0% 1 1 1.2%
pulmonary disease UPDRS| 221 03 20 63 08 22 0092
Dyspnoea 1 1 1.0% 0 0 0.0% UPDRSIV 221 -44 35 63 -39 36 0372
Pneumonia aspiration 0 0 0.0% 1 1 1.2% -(ngd st/agg—wag;—sittest 221 74 164 63 77 158 0908
n stim/Off me: : : ’ ’ ’
Skin and subcutaneous tissue disorders Motord o N
otor diary-"On"time witl R R
Rash 1 1 1.0% 0 0 0.0% troublesome dyskinesias 21 32 36 63 26 38 0249
Scar pain 1 1 1.0% 0 0 0.0% Motor diary-"Off"time 221 29 39 63 29 4.1 0.995
Social circumstances PDQ-39, singleindex 107 70 118 30 09 143 0002
Homeless 1 1 1.0% 0 0 0.0% PDQ-39,stigma 221 138 226 63 82 274 0129
Treatment 0 0 0.0% 2 2 2.4% PDQ-39, activities of daily
noncompliance ivin 21 153 209 & 78 221 0029
g
Surgical and medical procedures PDQ-39, bodily discomfort 221 94 202 63 15 208 0017
Bone graft 0 0 0.0% 1 1 1.2% PDQ-39, mobility 21 -132 228 63 08 266 0001
Debridement 1 1 1.0% 0 0 0.0% PDQ-39,emotional
! 221 5.1 174 63 28 230 0.008
Hospitalisation 1 1 1.0% 0 0 0.0% well-being
Knee arthroplasty 1 1 1.0% 0 0 0.0% PDQ-39, social support 221 0.5 189 63 16 199 0713
Self-medication 0 0 0.0% 1 ] 1.2% PDQ-39, cognition 221 -20 173 63 09 168 0.290
Spinal laminectomy 1 1 1.0% 1 ] 1.2% PDQ-39,communication 21 38 211 63 6.5 217 0401
Vascular disorders ::;rgﬁzigta“l’l:‘ctg:e 21 20 6.1 63 80 145 <0001
Deep vein thrombosis 0 0 0.0% 1 1 1.2% Neuropsych-BDI 21 02 68 6 o1 73 0935
H tensi 2 2 1.9% 0 0 0.0%
ypotension ° ° Levodopaequivalentdose 221 3638 6793 63  -1595 14842 0037
Labile blood pressure 1 1 1.0% 0 0 0.0% Positive changesimprovement
Orthostatic hypotension 1 1 1.0% 1 1 1.2%
Schwaband England
Grand Total 118 54 51.9% 110 46 554% (Offmed) 21 173 29 63 16 240 0091
Abbreviations: GPi=globus pallidus interna, PT=preferred term; SOC=System Organ Class; STN=subthalamic nucleus. Schwaband England _
" Unique subjects is the number of subjects experiencing an event, eg, for the event of Cardiac failure congestive, 2 subjects (Onmed) 21 29 144 63 17 177 <0001
inthe STN group experienced 3 events. § .
2 Frequency is unique number of subjects with adverse event divided by number of subjects in group (GPi, 104; STN, 83). Motor diary-“On"time
without troublesome 221 52 45 63 47 54 0529
dyskinesias
Motor diary-Asleeptime 221 09 22 63 08 24 0817
Neuropsych-WAISHI 21 37 98 63 73 100 0020
processing speedindex
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Table 95. Phase Il: Age <70 vs. Age > 70 (intent-to-treat, multiple imputation)

<70 =70
Study Measure Mean Mean
(24-month - baseline) n change Std n change Std p-value
Neuropsych- WAIS-I 21 40 87 63 73 78 0036
working memoryindex
Neuropsych-BNT 221 00 25 63 -12 44 0012
Neuropsych-BDAEcomplex 221 -02 13 63 -0.2 13 0.798
Neuropsych-FAS 221 49 94 63 94 107 0.005
Neuropsych-Category 221 58 120 63 74 147 0438
fluency (animal)
Neuropsych-HVLT 21 43 106 6 30 92 0289
Total score
Neuropsych-HVLT 21 0.1 132 63 31 16 0105
delayedrecall
Neuropsych-BVMT 221 26 121 63 41 145 0470
delayedrecall
Neuropsych-BVMT total 221 -1.2 1.7 63 4.1 11.0 0.118
Neuropsych-WCST 2 08 126 & 61 162 00N
perseverative responses
Neuropsych-Stroop 21 07 20 63 04 88 0846
interference
Neuropsych-WAIS Il 2 09 34 63 45 41 0303
similarities
Neuropsych-clockdrawing 221 -04 18 63 -04 23 0.903

Abbreviations: Std=standard deviation.
Note: Medication use (Off/On) is noted in the first column of the table in the label if applicable.
Statistical test associated with p-value: Analysis of variance using multiple imputation; age category p-value.

36-month efficacy analyses

The study was designed to follow subjects for a minimum of 2 years
following DBS surgery and up to 3 years (or until the last subject
reached the 2-year follow-up visit) resulting in a significant number of
subjects with data through 3 years of follow-up. The 3-year follow-up
was one of the requirements for the post-approval study.

The modified-ITT cohort is defined as the 195 subjects who
consented to be followed to the 36-month follow-up and who
consented to release their data to Medtronic. The ITT cohort is defined
as all randomized subjects (n=284), the same as in Table 13.

In general, the 36-month efficacy results support the 24-month
efficacy data in demonstrating a reduction from baseline and no
measurable difference between targets. However, some of the
36-month results do show lesser benefit as compared to the
24-month results.

The 36-month results are presented in the following order:
- UPDRS Il

Motor diary

- PDQ-39

Schwab and England

- UPDRSI

UPDRSII

UPDRS IV

Timed Stand-Walk-Sit test

Neuropsychological tests
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- Medication use

The percent change (% chg) shown in these tables is the average

change as a percentage of baseline.

UPDRS I

As shown in Table 96 the reported change in UPDRS Il (On stim/Off
med, blinded and unblinded) was not measurably different between
target sites. However, the On stim/On med blinded and unblinded

scores showed a decline from baseline for the STN target and no

difference for the GPitarget.

Table 97 provides the results of the sensitivity analyses.

Table 96. 36-month comparisons of UPDRS Il by target site

(modified intent-to-treat, multiple imputation)

GPi STN
n Mean n Mean
Variable Time (%missing) (%chg)  Std (%missing) (%chg)  Std
UPDRSIII Baseline 106 413 126 89 424 142
(Onstim/
Offmed, 36Month 106 275 126 89 298 130
blinded) 36Month-BL 106 -138 139 89 -126 137
(208%)  (-33.5%) (27.0%)  (-29.7%)
UPDRSIII Baseline 106 435 123 89 436 142
(Onstim/
Offmed, 36Month 106 286 138 89 30 19
unblinded) 36Month-BL 106 -149 127 89 -137 132
(21.7%)  (-34.3%) (292%)  (-313%)
UPDRSIII Baseline 106 216 13 89 221 12
(Onstim/
Onmed, 36 Month 106 206 99 89 244 15
blinded) 36Month-BL 106 -10 112 89 24 12
(236%)  (-4.5%) (31.5%)  (10.7%)
UPDRSIII Baseline 106 223 104 89 24 1.1
(Onstim/
Onmed, 36Month 106 226 10.1 89 253 1.1
unblinded) 36Month-BL 106 04 94 89 29 105
(208%)  (1.6%) (292%)  (13.1%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. Medications were withdrawn (Off)

forthis test.

Table 97. 36-month UPDRS Il sensitivity analyses

GPi STN
n Mean n Mean
Variable Time (Yomissing) (%chg)  Std  (%missing) (%chg)  Std
UPDRS lIl (On stim/Off med, blinded)
-138 -127
Completers 36Month-BL 14 65 127
(333%) (-30.0%)
Worst-case 82 02
. 36Month-BL 106 176 89 253
modified-TT (-19.9%) (-04%)
i 147 -145 137 -132
ITT multple 36Month-BL 138 140
imputation (429%)  (-34.8%) (526%)  (-31.0%)
2.1 18
Worst-case TT 36Month-BL 147 194 137 281
(-5.0%) (27.9%)
UPDRS Il (On stim/Off med, unblinded)
-145 -138
Completers 36Month-BL 83 127 63 127
(-334%) (-31.6%)
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Table 97. 36-month UPDRS lll sensitivity analyses

Table 98. 36-month motor diary comparisons by target site

GPi STN (modified intent-to-treat, multiple imputation)
n Mean n Mean GPi STN
Variable Time (%omissing) (%chg) Std  (%missing) (%chg) Std n Mean n Mean
Worst-case I o 74 6 . 02 rs Variable Time (%missing) (%chg) Std  (%omissing) (%chg) Std
modified-TT (-16.9%) ) (04%) ) Motordiary-Asleep Baseline 106 73 1.7 89 7.1 21
time (hours per day)
[TTmultiple 36Month-BL 147 -149 126 137 14 135 perday 36Month 106 82 23 89 85 2
imputation @35%)  (341%) T (40%)  (320%) 36Month-BL 106 09 26 89 14 22
00 121
WorstcaselT  36Month-BL 147 o 209 137 o 281 (198%)  (12.5%) (258%)  (19.7%)
il <7 Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline.
UPDRS Il (On stim/On med, blinded) Note: Higher values (positive change) as compared with baseline indicate improvement. Subjects were taking their reqular
medication regimen during the recording of these data.
-09 23
Completers 36Month-BL 81 o 1.2 61 o 1.1
-4.1%) (10:5%) Table 99. 36-month motor diary sensitivity analyses
- 46 10.2 i
W°§itﬁcﬁ_r 36Month-BL 106 149 89 Co7s GPi STN
modifie (21.1%) (46.1%) n Mean n Mean
T muttiple S MonthBL 147 14 s 137 28 e Variable Time (%omissing) (%chg) Std  (%missing) (%chg) Std
imputation (449%)  (-6.5%) : (555%)  (12.9%) : Motor diary-“On”time without troublesome dyskinesias (hours per day)
93 16.7 47 43
Worst-case [TT 36Month-BL 147 16.1 137 18 Completers 36Month-BL 85 49 66 54
(41.8%) (77.1%) (74.7%) (61.2%)
. ] . g 28 12
UPDRS Ill (On stim/On med, unblinded) Wors_t case 36Month-BL 106 58 89 73
05 30 modified-TT (45.4%) (17.5%)
Completers 36Month-BL 84 94 63 10.2
(2.5%) (13.2%) TT multiple 147 49 137 43
. R 36Month-BL 50 51
imputation (422%)  (76.0%) (51.8%)  (60.0%)
Worst-case 6.6 13
modified-TT 36Month-BL 106 (297%) 152 89 (51.0%) 177 o1 18
o = Worst-caselTT ~ 36Month-BL 147 - 68 137 72
T multiple 147 02 137 29 (1.7%) (246%)
X A 36Month-BL 9.7 102 N N ) T
imputation (42.9%) (-0.9%) (54.0%)  (13.1%) Motor diary-"On" time with troublesome dyskinesias (hours per day)
Worst-case T 36Month-BL 147 B0 75 137 188 gs Completers 36Month-BL 85 31 41 66 33 33
66%) ©63% P 678%) (763%)
Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline. Worst-case 36Month-BL 106 038 60 89 04 58
Note: Lower values (negative change) as compared with baseline indicate improvement. Medications were withdrawn (Off) modified-ITT onth- (-18.1%) ’ (-94%) ’
forthis test.
i 147 -33 137 -27
T multiple 36Month-BL 39 33
imputation @22%)  (74.0%) (518%)  (-67.0%)
Motor diary Worst-case[TT 36Month-BL 147 - 72 137 24 63
. o . orst-case onth-
As shown in Table 98 and the sensitivity analyses in Table 99, the (48.2%) (59:3%)
reported change from baseline to 36 months in the motor diary Motor diary-“Off" time (hours per day)
measures were not significantly different between target sites. Using 28 27
K K i p e . i . Completers 36Month-BL 85 o 40 66 o 4.1
multiple imputation, the“On"time without troublesome dyskinesias (-46.5%) (-48.2%)
! "t i i i i -~ 02 05
and OQ time V:/Ith }rpublesome dysk|.ne5|as measures favorthg GPi \éwv(;:;tﬁgzs,ﬁ_r 6Month-BL 106 2 70 8 . 66
target site and "Off"time and Asleep time favor the STN target site. (3.2%) (0.2%)
) ) ) ITT multiple 147 27 137 29
Table 98. 36-month motor diary comparisons by target site imputation 36Month-BL 1o (@71 0 (s18%)  (510%)
(modified intent-to-treat, multiple imputation) 15
GPi STN Worst-case[TT 36Month-BL 147 65 .scy) 84 137 (66.1%) 70
.27/0,
n Mean n Mean
Variable Time (%missing) (%chg) Std  (%missing) (%chg) Std Motor diary- Asleep time (hours per day)
iary-"On” i 10 13
mgz;ﬁfxton Baseline 106 62 29 89 70 34 Completers 36Month-BL 85 (134%) 27 66 (181%) 22
.5+7/0, . 1770,
troublesome 36Month 106 112 44 89 111 44
dyskinesias 36Month-BL 106 50 49 89 41 55 Worst-case 36Month-BL 106 07, 89 02 29
(hours perday) modified-TT (-9.8%) (2.3%)
(19.8%) (79.6%) (25.8%) (58.2%)
ITTmultiple 147 09 137 16
iary-“On” i . R 36Month-BL 26 23
i\i/lrg';ovrvziitlsry On' Baseline 106 45 34 89 43 32 imputation on 422%)  (11.8%) (51.8%)  (22.1%)
troublesome 36Month 106 12 25 89 12 25 " - S iy 26 » 57 11
dyskinesias 36Month-BL 106 33 40 89 3 33 orst-case onth- 358%) (15.6%)
(hours perday)
(198%)  (-74.0%) (258%)  (-714%) Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline.
. . Note: Higher values (positive change) as compared with baseline indicate improvement. Subjects were taking their reqular
L\(/:l)cf’;fg:f:dlafy' Baseline 106 59 26 89 56 26 medication regimen during the recording of these data.
ime
(hours perday) 36Month 106 31 33 89 26 33
36Month-BL 106 -28 40 89 -29 40
(19.8%)  (-48.1%) (25.8%)  (-52.9%)
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PDQ-39

As shown in Table 100 there was an improvement in single index,

stigma, ADLs, bodily discomfort, mobility, and emotional well-being.

Table 101 provides the results of the sensitivity analyses.

Table 101. 36-month PDQ-39 sensitivity analyses

GPi STN
There was a decline in social support, cognition, and communication. N Vean N Mean
. . PDQ-39 Time (%omissing) (%chg) Std  (%omissing) (%chg) Std
Table 100. 36-month comparisons of PDQ-39 by target site
(modified intent-to-treat, multiple imputation) Completers
i 23 4.1
GPi STN Singleindex 36Month-BL 81 145 61 121
n Mean n Mean (-5.6%) (-8.6%)
PDQ-39 Time (%omissing) (%chg) Std (% missing) (%chg) Std 81 111
Singleindex Baseline 106 44 135 89 476 125 Stigma oMonth-BL 86 oy 209 7 sy M
36Month 106 387 153 89 437 153 iviti i 112 72
I’.\C.t“"t'e“’fda"y 36Month-BL 85 ~ . 209 68 239
36Month-BL 106 28 143 89 39 13 ving (206%) 12.7%)
49 -87
(236%)  (67%) (31.5%)  (82%) Bodilydiscomfort ~ 36Month-BL 87 238 69 24
X N (-10.4%) (-16.3%)
Stigma Baseline 106 359 248 89 432 246
-34 40
36Month 106 279 243 89 32 253 Mobility 36Month-BL 86 247 68 25
(-6.2%) (-6.5%)
36Month-BL 106 80 208 89 112 236 Emotional o7 .
motional - g
(189%)  (223%) Q47%)  (259%) wellbeing 36Month-BL 87 gy 193 6 oaw T
Activitiesofdaily ~ Baseline 106 544 181 89 565 174 52 15
living Social support 36Month-BL 86 228 68 247
36Month 106 427 222 89 493 219 (229%) (4.7%)
- -11. . -7. . 06 19
36Month-BL 106 ne 212 8 72 B2 Cognition 36Month-BL 87 . 189 67 : 19
(198%)  (:214%) 36%)  (-128%) (1.5%) (4.2%)
Bodilydiscomfort  Baseline 106 472 206 89 534 244 Communication  36Month-BL 85 55 54 66 87 45
(12.9%) (17.7%)
36Month 106 424 24 89 433 252
Worst-case modified-ITT
36Month-BL 106 48 240 89 -10 23
. . 54 58
(179%)  (-10.1%) (225%)  (-18.8%) Singleindex 36Month-BL 106 (13.0%) 199 89 (12.1%) 19.1
Mobility Baseline 106 55 216 89 625 208 49 58
36Month 106 506 2% 89 575 2% Stigma 36Month-BL 106 (138%) 348 89 (133%) 378
36Month-BL 106 44 249 89 5 25 i . 10 37
I’.\c.t“"t'e“’fda"y 36Month-BL 106 202 89 204
9%missing (189%)  (-8.0%) (236%)  (-7.9%) Ving (-1.9%) (6.6%)
i i 53 27
Emotional Baseline 106 32 188 & 406 195 Bodiydiscomfort  36Month-BL 106 T 320 8 U 308
9 36Month 106 349 199 89 368 198 (11.3%) (51%)
4.1 46
36Month-BL 106 -04 191 89 -39 189 Mobility 36Month-BL 106 290 89 285
(7.4%) (7.4%)
(179%)  (-1.0%) (258%)  (-95%)
: : Emotional 36Month-BL 106 104 305 89 108 54
Social support Baseline 106 228 16.7 89 311 206 wel-being (29.6%) . (26.5%) .
36Month 106 282 198 89 30 195 143 18
36Month-BL 106 54 05 2 a1 245 Social support 36Month-BL 106 (62.5%) 282 89 (38.19%) 336
189%)  (23.6% 23.6% -34% 107 130
(189%) (236%) @36%)  (34%) Cognition 36Month-BL 106 . 285 89 o270
Cognition Baseline 106 382 16.1 89 446 172 (28.1%) (29.1%)
124 213
36Month 106 39 184 89 459 186 Communication ~ 36Month-BL 106 26.1 89 308
(29.1%) (43.2%)
36Month-BL 106 08 189 89 13 19
ITT multiplei tati
79%)  20%) Q47%  (29%) mutip’e Imputation
- - o 147 33 137 40
Communication Baseline 106 427 197 89 492 178 Singleindex 36Month-BL 139 13
(44.9%) (-7.9%) (55.5%) (-8.5%)
36Month 106 466 207 89 592 212
Stigma 36Month-BL ¥ 98 214 137 96 229
36Month-BL 106 39 23.1 89 10 239 g (41 .5%) (_25_5%) ° (51 1 %) (_22'7%) -
(198%)  (92%) (258%)  (204%) Actvitiesofdaly 4 o 147 21 )ro 137 66 1o
Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline. living (422%)  (-22.0%) ’ (504%)  (-12.0%) ’
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subjectwas On medications Bodily discomfort 36 Month-BL 147 53 232 137 100 226
(408%)  (-11.0%) (496%)  (-18.8%)
147 -50 137 43
Mobility 36Month-BL 249 245
@415%)  (-88%) (504%)  (-6.9%)
i 147 15 137 31
Emotional 36Month-BL 188 187
well-being (40.8%)  (-4.0%) (51.8%)  (-7.6%)
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Table 101. 36-month PDQ-39 sensitivity analyses

Table 103. 36-month Schwab and England sensitivity analyses

GPi STN GPi STN
n Mean n Mean n Mean n Mean
PDQ-39 Time (%omissing) (%chg) Std  (%missing) (%chg) Std Variable Time (%omissing) (%chg) Std  (%omissing) (%chg) Std
. 147 44 137 00 Schwab and England-Off med
Social support 36Month-BL 232 24.1
(415%)  (18.6%) (504%)  (-0.1%) 149 124
Completers 36Month-BL 88 248 68 257
- 147 -02 137 18 (29.2%) (25.1%)
Cognition 36Month-BL 193 19.0
(408%)  (-0.6%) (51.1%) (4.1%) Worst-case 74 11
. 36Month-BL 106 294 89 32
o 147 3.1 137 126 modified-TT (144%) (23%)
Communication 36Month-BL 422% 7.0% 233 (518%)  (265%) 240
270 H70 ©70 270 i 147 14 137 13.1
T multiple 36Month-BL & 6 y y 261
Worst-case ITT imputation (40.1%) (28.7%) (50.4%) (25.9%)
Singleinde 36Month-BL 147 126 4 137 5 s Worst-case T 36Month-BL 147 34 54 137 My
1l I X - g . il - . ..
9 (306%) (31.6%) (679%) (285%)
. 190 254 Schwab and England-On med
Stigma 36Month-BL 147 397 137 433
(50.2%) (61.3%) 35 35
L . 17 174 Completers 36Month-BL 88 42%) 16.1 65 (43%) 205
ﬁﬁ‘gt'ESOfda"y BMonth-BL 147 339 1 sy 22 P =
A% 5% y 9.1 -16.
Worst-case 36Month-BL 106 o 201 89 69 a8
o 181 183 modified-TT (-109%) (-20.7%)
Bodily discomfort 36 Month-BL 147 364 137 o 35.1
(37.9%) (344%) T multiple 147 22 137 44
. . 36Month-BL 18.1 19.8
N 143 172 imputation (40.1%)  (-2.6%) (526%)  (-5.4%)
Mobility 36Month-BL 147 323 137 307
(25.5%) (27.9%) 174 299
. 236 249 Worst-caseTT 36Month-BL 147 2129%) 232 137 (36.29%) 299
2 3 X 0, " 0,
%ﬁg‘;{f’ 6Month-BL 147 o 350 EZIR
9 (654%) (61.5%) Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; Chg=change; Std=standard deviation; BL=baseline.
239 276 Note: Higher values (positive change) as compared with baseline indicate improvement. Medication use (Off/On) is noted in
Social support 36Month-BL 147 30.1 137 359 the first column of the table.
(100.5%) (93.5%)
Cognition 36Month-BL 147 29 315 137 %7 303
9 552% O ©14% UPDRS |
Communication 36Month-BL 147 (4;;/) - 3 (7233.:,/) 310 As shown inTable 104 and the sensitivity analyses in Table 105, the
.770, .270,

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Schwab and England

As shown inTable 102, the reported changes from baseline to 36
months in the Schwab and England score were not measurably
different between target sites. Both groups improved from baseline in
the Off med condition, but declined in the On med condition. Table
103 displays the results of the sensitivity analyses.

Table 102. 36-month comparisons of Schwab and England by target site (modified
intent-to-treat, multiple imputation)

GPi STN

n Mean n Mean
Variable Time (%omissing) (%chg) Std (% missing) (%chg) Std
Schwaband Baseline 106 509 200 89 492 187
England-Offmed 36 ponth 106 660 213 89 622 228
36Month-BL 106 150 248 89 130 264

(170%)  (29.5%) (236%)  (265%)
Schwaband Baseline 106 834 1.1 89 816 116
England-Onmed 36 ot 106 809 163 89 778 191
36Month-BL 106 -25 168 89 -38 199

(170%)  (:3.0%) (270%)  (47%)

Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline.
Note: Higher values (positive change) as compared with baseline indicate improvement. Medication use (Off/On) is noted in
thefirst column of the table.

reported change from baseline to 36 months in the UPDRS | was not
measurably different between target sites and declined from baseline.

Table 104. 36-month comparisons of UPDRS | by target site
(modified intent-to-treat, multiple imputation)

GPi STN
n Mean n Mean
Variable Time (%omissing) (%chg) Std (% missing) (%chg) Std
UPDRSI Baseline 106 26 20 89 30 21
36Month 106 3.1 23 89 34 21
36Month-BL 106 0.5 23 89 05 24

(16.0%)  (20.3%) (225%)  (15.2%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Table 105. 36-month UPDRS I sensitivity analyses

GPi STN
n Mean n Mean
Variable Time (%missing) (%chg) Std  (%omissing) (%chg) Std
Completers
05 05
UPDRSI 36Month-BL 89 23 69 24
(19.1%) (16.6%)
Worst-case modified-ITT
18 17
UPDRSI 36Month-BL 106 37 89 33
(69.8%) (57.6%)
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Table 105. 36-month UPDRS I sensitivity analyses

GPi STN

n Mean n Mean

Variable Time (%omissing) (%chg) Std  (%missing) (%chg) Std

ITT multiple imputation

147 05 137 05
UPDRSI 36Month-BL 23 24
(395%)  (21.2%) (49.6%)  (15.7%)
Worst-case ITT
38 33
UPDRSI 36Month-BL 147 45 137 36
(152.2%) (114.1%)

Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

UPDRSII

As shown in Table 106 and the sensitivity analyses in Table 107, the
reported change from baseline to 36 months in the UPDRS Il ADL total
score was not measurably different between target sites.

UPDRS IV

As shown in Table 108 and the sensitivity analyses in Table 109, the
degree of reported improvement in the UPDRS IV scale was not
measurably different between target sites.

Table 108. 36-month comparisons of UPDRS IV by target site
(modified intent-to-treat, multiple imputation)

GPi STN
n Mean n Mean
Variable Time (%omissing) (%chg) Std  (%missing) (%chg) Std
UPDRSIV Baseline 106 89 29 89 9.1 3.1
36Month 106 43 22 89 4.0 21
36Month-BL 106 46 33 89 -5.1 34

(349%)  (-51.7%) (393%)  (-55.8%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Table 109. 36-month UPDRS IV sensitivity analyses

GPi STN
Table 106. 36-month comparisons of UPDRS Il total score and subscales by target site n Mean n Mean
(modified intent-to-treat, multiple imputation) Variable Time (%missing) (%chg)  Std  (%missing) (%chg)  Std
GPi STN Completers
n Mean n Mean 47 49
UPDRSII Time (%omissing) (%chg) Std (% missing) (%chg) Std UPDRSIV 36 Month-BL 69 - 35 54 - 34
o : (-53.2%) (-53.6%)
I-Activities of Baseline 106 192 57 89 192 56
Daily Living Worst-case modified-ITT
36Month 106 173 6.3 89 18 6.7
25 23
- -1. . -1. { UPDRS IV 36Month-BL 106 44 89 45
36Month-BL 106 19 72 89 1.2 70 lon (2879%) (2579%)
(_( 0/ O/ 0/
170%  5.7%) (B36%)  63%) ITT multiple imputation
Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline. 147 46 137 50
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while UPDRSIV 36Month-BL ) 34 ) 33
the subject was On medications. (53.1%)  (-51.9%) (606%)  (-55.5%)
Worst-case ITT
Table 107. 36-month UPDRS ll sensitivity analyses UPDRSIV 36Month-BL 147 14 46 137 07 46
GPi STN (-16.4%) (-8.2%)
n Mean n Mean Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline.
UPDRSII Time (%missing) (%chg) Std  (%missing) (%chg) Std Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.
Completers
I-Activities of Daily -16 07
Living 36Month-BL 88 (82%) 69 68 (38%) 69 Timed Stand-Walk-Sit test
Worst-case modified-ITT As shown inTable 110, the reported changes from baseline to 36
FAcidesofDaly o o 04 . o 26 . months in the Timed Stand—Walk—Slt test were not measurably
Living 23%) - (13.6%) different between target sites on all measures. Both groups improved
ITT multiple imputation from baseline in the Off med condition, but declined in the On med
ActitiesofDaly oy o W a9 137 7 condition. Table 111 provides the results of the sensitivity analyses.
Living 401%)  (98% ’ 504%)  (38% ’ . . . .
0% (98%) Go4%)  (38%) Table 110. 36-month comparisons of the Timed Stand-Walk-Sit test by target site
Worst-case ITT (modified intent-to-treat, multiple imputation)
-Activiti i i 7.1 GPi STN
I-Activtiesof Dally  36\1onhL 147 39 94 137 102
Living (20.4%) (37.7%) n Mean n Mean
. - - - — ) Variable Time (% missing) (%chg) Std (% missing) (%chg) Std
Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while Timed Baseline 106 27 153 89 286 166
the subject was On medications. stand-walk-sit test
(Onstim/Offmed) 36Month 106 217 157 89 213 142
(seconds) 36Month-BL 106 53 142 89 73 146
415%)  (19.7%) (506%)  (-25.6%)
Timed Baseline 106 176 127 89 176 88
stand-walk-sit test
(Onstim/Onmed) 36Month 106 183 122 89 183 102
(seconds) 36Month-BL 106 07 132 89 07 112
(25.5%) (4.0%) (40.4%) (3.8%)
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Table 111. 36-month Timed Stand-Walk-Sit test sensitivity analyses

As shown inTable 122 and the sensitivity analyses in Table 123, the

GPi STN reported changes from baseline to 36 months in Mood and Emotion
n Mean n Mean . f f
Variable Time Gomissing) Gochg)  Std (emissing) (ochg)  Std domain were not measurably different between target sites.
Timed stand-walk-sit test (On stim/Off med) (seconds) Table 112. 36-month comparisons of the Overall Level of Cognitive Functioning by
53 79 target site (modified intent-to-treat, multiple imputation)
Completers 36Month-BL 62 (19.5%) 139 (283%) 14 GPi STN
Worst-case 206 179 n Mean n Mean
A - ) ' Variabl Ti (% missil % ch Std  (Yomissi % ch Std
modifiecd-ITT 36Month-BL 106 (884%) 375 89 733%) 313 ariable ime (Yomissing) (%chg) (Yomissing) (%chg)
. 49 137 75 Overall Level of Baseline 106 1379 47 89 1369 47
ITTmultiple g /- Cognitive
X ) 36Month-BL 144 135 09
imputation on (578%)  (17.9%) (679%)  (:27.3%) Functioning 36Month 106 1350 9 89 1308 126
43 303 Mattisdementia 36 Month-BL 106 29 79 89 6.1 104
S - - ) total score
Worst-case [TT 36Month-BL 147 (146.8%) 402 137 (131.1%) 307 (189%)  (21%) Q70%)  (44%)
Timed stand-walk-sit test (On stim/On med) (seconds) Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline.
14 06 Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
Completers 36Month-BL 79 : 138 : 13 the subject was On medications.
(7.7%) (3.3%)
Worst-case 16.7 136
modified-TT 36Month-BL 106 2% 22 89 e Table 113. 36-month Overall Level of Cognitive Functioning sensitivity analyses
T multiple 147 09 137 06 GPi STN
imputation Month-BL o ws 2 iz ase T n Mean n Mean
=70 270 =7 =70 Variable Time (%missing) (%chg)  Std  (%missing) (%chg)  Std
293 0.0079
Worst-case [TT 36Month-BL 147 325 137 186 Completers
(166.9%) (121.5%)
Mattis dementia 27 6.1
Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline. total score 36Month-BL 86 (2.0%) 76 65 (45%) 108
Note: Lower values (negative change) as compared with baseline indicate improvement. Medications were withdrawn (Off) 70 270
forthis test. Worst-case modified-ITT
i i 10 24
xi‘;tfcii“e"t'a BMonth-BL 106 C 78 8 ey M3
Neuropsychological tests - s
The neuropsychological testing shown here consists of representative T multipleimputation
tests from the 6 domains of Overall Level of Cognitive Functioning, Mattisdementia o\, o 147 27 g, 137 59 g
. . . ; total score (415%)  (-2.0%) (526%)  (4.3%)
Attention/Processing Speed/Working Memory, Language, Learning
; . S Worst-case ITT
and Memory, Reasoning and Executive Functioning, and Mood and orst-case
Emotion. Both DBS groups experienced a decline from baseline on all Mattisdementia 30\ g 147 12 79 137 07 07
total score (09%) (0.5%)

domains except overall level of cognitive functioning.

As shown inTable 112 and the sensitivity analyses in Table 113, the
reported changes from baseline to 36 months in the Overall Level of
Cognitive Functioning domain were not measurably different
between target sites.

As shown in Table 114 and the sensitivity analyses in Table 115, the
reported changes from baseline to 36 months in Attention/
Processing Speed/Working Memory domain were not measurably
different between target sites.

As showninTable 116 and the sensitivity analyses in Table 117, the
reported changes from baseline to 36 months in Language domain
were not measurably different between target sites.

As shown inTable 118 and the sensitivity analyses in Table 119, the
reported changes from baseline to 36 monthsin Learning and
Memory domain were not measurably different between target sites.

As shown inTable 120 and the sensitivity analyses in Table 121, the
reported changes from baseline to 36 months in Reasoning and
Executive Function domain were not measurably different between
target sites.

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Table 114. 36-month comparisons of Attention/Processing Speed/Working Memory
by target site (modified intent-to-treat, multiple imputation)

GPi STN
n Mean n Mean

Variable Time (%omissing) (%chg) Std (% missing) (%chg) Std
Attention/ Baseline 106 929 143 89 90.0 140
Processing Speed/

WorkingMemory 36Month 106 876 144 89 825 135
WAIS-llProcessing 36 Month-BL 106 53 98 89 75 106
Speed Index

(21.7%)  (-5.7%) (303%)  (-84%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline;
WAIS: Weschler Adult Intelligence Scale.

Note: Higher values (positive change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.
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Table 115. 36-month Attention/Processing Speed/Working Memory sensitivity

Table 118. 36-month comparisons of Learning and Memory by target site

analyses (modified intent-to-treat, multiple imputation)
GPi STN GPi STN
n Mean n Mean n Mean n Mean
Variable Time (%missing) (%chg) Std (% missing) (%chg) Std Variable Time (%missing) (%chg) Std  (%omissing) (%chg) Std
Completers Learningand Baseline 106 41.1 108 89 385 115
i 57 76 memory 36Month 06 386 114 89 343 122
JRSAIPIOCeSSNG 36Month-BL 83 Y99 62 o 108 HVLT Total T:score : : : :
peedindex 61%) (84%) 36Month-BL 106 25 13 89 42 16
Worst-case modified-ITT (198%)  (6.1%) 292%)  (-11.0%)
WAIS-Il Processing -11.0 -154 ) DIz s TN ) b . Cp ation:Bl— .
36Month-BL 106 148 89 178 Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline;
Speed Index (-11.7%) (-16.9%) HVLT: Hopkins Verbal Learning Test.
N " N Note: Higher values (positive change) as compared with baseline indicate improvement. This outcome was completed while
ITT multiple imputation the subject was On medications.
i 147 -5.2 137 -79
WAISHIIProcessing 3¢ 1ot -pL 10 105
Speed Index (435%)  (-5.7%) (54.7%)  (-8.7%)
Table 119. 36-month Learning and Memory sensitivity analyses
Worst-case ITT -
GPi STN
i -156 214
JRSAIPIOCeSNG 36Month-BL 147 6 137 186 n  Mean n - Mean
peedindex (-17.0%) (-23.3%) Variable Time (%omissing) (%chg) Std  (%missing) (%chg) Std
Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline; Completers
WAIS: Weschler Adult Intelligence Scale.
Note: Higher values (positive change) as compared with baseline indicate improvement. This outcome was completed while -27 -36
the subject was On medications. HVLT TotalT-score 36 Month-BL 85 (65%) 113 63 (9.4%) 17
Worst-case modified-ITT
Table 116. 36-month comparisons of Language by target site 64 -100
onth comp guage oytarg HVITTotalT-score  36Month-BL 106 136 89 153
(modified intent-to-treat, multiple imputation) (-15.7%) (-25.3%)
GPi STN ITT multiple imputation
Vari n_ Mean n_ Mean 147 27 137 43
ariable Time (%missing) (%chg) Std (% missing) (%chg) Std HVITTotal T-score 36 Month-BL 112 118
(42.2%) (-6.7%) (54.0%)  (-11.2%)
Language Baseline 106 114 1 89 1.1 14
Worst-case ITT
BDAECOmPIEX 36 ponth 106 13 12 89 07 17
-103 -134
- HVLTTotalT-score 36 Month-BL 147 14.1 137 146
36Month-BL 106 -0.1 1.1 89 -03 12 (254%) (341%)
(208%)  (-12%) (303%)  (-3.1%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline;
BDAE=Boston Diagnostic Aphasia Exam.

Note: Higher values (positive change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Table 117. 36-month Language sensitivity analyses

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline
HVLT: Hopkins Verbal Learning Test.

Note: Higher values (positive change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Table 120. 36-month comparisons of Reasoning and Executive Function by target site
(modified intent-to-treat, multiple imputation)

GPi STN GPi STN
n Mean n Mean n Mean n Mean
Variable Time (%omissing) (%chg) Std (% missing) (%chg) Std Variable Time (%omissing) (%chg) Std  (%missing) (%chg) Std
Completers Reasoningand Baseline 106 46.2 136 89 452 104
Executive Function
-0.2 -04 - 36Month 106 433 121 89 432 13.1
BDAE Complex 36Month-BL 84 i 11 62 ) 12 WCST perseverative
£1:4%) (3:4%) response 36Month-BL 106 29 149 89 20 144
Worst-case modified-ITT 236%)  (62%) (303%)  (43%)
BDAE Complex 36Month-BL 106 15 28 89 3 42 Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline;
(-12.8%) (-27.0%) WCST: Wisconsin Card Sorting Test.
. ; Note: Higher values (positive change) as compared with baseline indicate improvement. This outcome was completed while
ITT multiple imputation the subject was On medications.
147 -0.1 137 -03
BDAE Complex 36Month-BL
(42.9%) (-1.1%) (54.7%) (-2.8%)
Table 121. 36-month Reasoning and Executive Function sensitivity analyses
Worst-case ITT
GPi STN
-27 52
BDAE Complex 36Month-BL 147 Y 32 137 ) 45 n Mean n Mean
(-24.1%) (-464%) Variable Time (%missing) (%chg)  Std  (%missing) (%chg)  Std
Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline; Completers
BDAE=Boston Diagnostic Aphasia Exam.
Note: Higher values (positive change) as compared with baseline indicate improvement. This outcome was completed while WCST perseverative -36 -16
the subject was On medications. response 36Month-BL 81 (7.9%) 147 62 (36%) 146
Worst-case modified-ITT
i -88 -10.1
WCSTperseverative 3¢yionth-BL 106 175 89 192
response (-19.0%) (-21.9%)
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Table 121. 36-month Reasoning and Executive Function sensitivity analyses

GPi STN

n Mean n Mean

Variable Time (%omissing) (%chg) Std  (%missing) (%chg) Std

ITT multiple imputation

i 147 23 137 -04
WCST perseverative 36Month-BL 150 150
response (449%)  (-51%) (54.7%)  (-0.9%)

Worst-case ITT

] 131 -156
WCST perseverative 36Month-BL 147 17.7 137 19.1
response (-28.8%) (-34.2%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; BL=baseline;
WCST: Wisconsin Card Sorting Test.

Note: Higher values (positive change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Table 124. 36-month comparisons of Medication Use by target site
(modified intent-to-treat, multiple imputation)

GPi STN
n Mean n Mean
Variable Time (%missing) (%chg) Std  (%omissing) (%chg) Std
Levodopa Baseline 106 13644 5345 89 12819 5564
equivalentdose 3¢ th 06 1126 670 89 827 11972
36Month-BL 106 -2384 5824 89 -449.2 12411
(17.0%)  (-17.5%) (24.7%)  (-35.0%)

Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; chg=change;
BlL=baseline.

Note: Lower values (negative change) as compared with baseline indicate reduction in medication. This variable is the
subject’s medication use.

Table 125. 36-month Medication Use sensitivity analyses

Table 122. 36-month comparisons of Mood and Emotion by target site GPi STN
(modified intent-to-treat, multiple imputation) n Mean n Mean
GPi STN Variable Time (%omissing) (%chg) Std  (%missing) (%chg) Std
n Mean n Mean Completers
Variable Time %omissing) (%ch Std  (%missing) (%ch Std
e Ree T Levodopa BMonth-BL 88 o0 4899 67 000 640
Moog and Baseline 106 100 82 89 1.1 78 equivalentdose onth- £184%) - (35.9%) -
emotion
Beck Depression 36Month 106 103 78 89 ns 81 Worst-case modified-ITT
Inventorytotal  36Month-BL 106 03 70 89 07 93 Levodopa 72 48
score N 36Month-BL 106 635.2 89 1001.1
(198%)  (33%) (303%)  (64%) equivalentdose (4.9%) (0.4%)
Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation, chg=change; ITT multiple imputation
Bl=baseline.
Note: quer values (negative change) as compared with baseline indicate improvement. This outcome was completed while LEV(.JdOPa 36Month-BL 147 -2638 6006 137 4726 7593
the subject was On medications. equivalentdose (40.1%)  (-19.5%) (51.1%)  (-36.3%)
Worst-case ITT
Table 123. 36-month Mood and Emotion sensitivity analyses Levodopa 36Month-BL 147 908 ., 137 HA2 L ons
i equivalentdose (14.1%) (36.4%)
i STN
n Mean n Mean Abbreviations: GPi=globus pallidus internal; STN=subthalamic nucleus; chg=change; Std=standard deviation; chg=change;
Variable Time (%missing) (%chg)  Std  (%missing) (%chg)  Std BL=baseline.
Note: Lower values (negative change) as compared with baseline indicate reduction in medication. This variable s the
Completers subject’s medication use.
Beck Depression 05 07
Inventory total 36Month-BL 85 69 62 ) 10
score (4.6%) (6.1%) )
Phase Il results conclusion
Worst-case modified-ITT The Phase Il study met the postapproval study requirement of a
Beck Depression 55 78 comparison of GPi and STN DBS for the treatment of advanced
Inventorytotal 36Month-BL 106 o 122 89 N 14 i L . i i
score (55.2%) (70.6%) Parkinson’s disease. This open label randomized study provided safety
ITT multiple imputation and effectiveness data on 300+ enrolled subjects with up to 3-year
Beck Depression iy o . o follow-up and reflected over 560 person-years of experience.
Inventory total 36Month-BL ) o 72 o o : )
score @22%)  (05%) (G47%)  (68%) The primary outcome measure of the PAS was a comparison of the
Worst-case ITT UPDRS Il supported by the motor diary for the GPivs. the STN target
Beck Depression 1o 132 sites. In the On stim/Off med state, the UPDRS lll demonstrated a
Inventorytotal ~ 36Month-BL 147 o0 M43 1 sy 13 clinically significant improvement from baseline at 24 months.
score - -

Abbreviations: GPi=globus pallidus internal: STN=subthalamic nucleus; chg=change; Std=standard deviation; chg=change;
BL=baseline.

Note: Lower values (negative change) as compared with baseline indicate improvement. This outcome was completed while
the subject was On medications.

Medication Use

As shown in Table 124 the reported change from baseline to 36
months in the levodopa equivalent dose favored improvement in the
STN target site for the ITT. Table 125 provides the results of the
sensitivity analyses.

Both targets improved “On"time without troublesome dyskinesias by
5 hours, reduced"On"time with troublesome dyskinesias by 3 hours,
reduced “Off"time by 3 hours, and improved asleep time by 1 hour.

Regarding the secondary outcome measures, there was an
improvement in both groups on the PDQ-39. There was improvement
from baseline on the physical component but no consistent effect on
the mental component of the SF-36 at 24 months for both target sites.
There also was no change from baseline for either target on the
Quiality of Well Being score.
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At 24 months, both target sites improved from baseline on the
Schwab and England when Off medications. However, there was a
decline from baseline for both groups when On medications.

The UPDRS I declined from baseline for both target sites. The UPDRS I
scores improved from baseline. For the UPDRS Il in the On stim/On
med state, the improvement from baseline was not clinically
significant. The UPDRS IV improved from baseline.

There was an improvement from baseline at 24 months on the Timed
Stand-Walk-Sit Test when Off medications, but not when On
medications.

152 subjects experienced a total of 3404 adverse events and 157 SAEs
in the GPigroup. In the STN group, 147 subjects experienced a total of
3489 adverse events and 178 SAEs. Type and frequency of specific
adverse events were similar in the two targets. Significant device-
related adverse events that occurred in both groups included
intracranial hemorrhage and infection. No unanticipated adverse
device effects (UADEs) were reported. The Mattis Dementia Total
Score showed improvement from baseline for both target sites.
However, the other neuropsychological tests showed decline from
baseline for both target sites. Both groups had a reduction in
Levodopa equivalent dose however the reduction is greater for the
STN target site.

Results from the comparison of GPi and STN provide information to
clinicians to use in selection of the target site. The selection may be
based on the clinicians’ experience and individual patient anatomical
considerations.

Phase Il limitations of the study

The 24- and 36-month Phase Il results were obtained from an
open-label randomized study of DBS treatment comparing 2
different target sites: GPi and STN. Investigators and subjects
were aware that they were receiving DBS treatment, but the
subjects were blinded to (ie, not aware of) their DBS target site.
Open label studies can cause an overestimation of the
treatment effect in investigator and subject ratings. Also, the
open-label study design does not allow for characterization of
the extent or duration of any post-implant effect, including
placebo effect, regression to the mean or surgical effect, that
could contribute significantly or in part to the observed
therapeutic effects.

P-values were used to determine whether the difference in
outcomes between groups for the primary endpoints is
statistically significant. Since there were a large number of
endpoints and the SAP did not specify a method for controlling
for multiple endpoints, it was not appropriate to calculate
p-values for the secondary endpoints. However, summary
information for the secondary endpoints has been provided in
order to have one location for all of the short-term and long-
term efficacy results.
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DBS therapy is approved as an adjunct to medication;
however, some tests were conducted with medications “off” in
order to confirm that neurostimulation alone was providing
benefit. In the medication Off assessments, DBS was compared
to no treatment. In medication On assessments, DBS was
compared to BMT.

Antiparkinson medications were not controlled during the
course of the study to reflect a real-world situation.
Antiparkinson medication was reduced on average in the
subjects receiving DBS. However, changes to antiparkinson
medications could have confounded the therapy response
attributed to DBS.

Missing data may affect the accuracy of the results obtained in
a clinical study. Subjects who are receiving little or no benefit
from a treatment may be more likely to discontinue their
participation during the course of the study which may skew
later results favorably from what would have been observed if
all randomized subjects were included. Therefore, in addition
to the ITT analysis, two sensitivity analyses, a completers and
worst-case analysis were performed.

The Effect of Deep Brain Stimulation of
the Subthalamic Nucleus on Quality of
Life in Comparison to Best Medical
Treatment in Patients with Complicated
Parkinson’s Disease and Preserved
Psychosocial Competence (EARLYSTIM
study)

Introduction

The study was conducted in collaboration with 17 centers: 9 centers
in Germany and 8 centers in France. This was an open-label,
randomized, prospective, multicenter, parallel-group study in subjects
with relatively recent onset of motor complications (ie, duration
ranging from 4 months to 3 years) and with retained social and
occupational function. The primary objective was to evaluate the
difference from baseline to the 24-month follow-up in the Parkinson’s
Disease Questionnaire-39 Summary Index (PDQ-39 SI) for the deep
brain stimulation and best medical treatment (DBS group) as
compared with the best medical treatment alone (BMT group).

Study design/methodology

In this study, the screening period was up to 4 months and
represented the time between signing the informed consent form
and randomization.
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Subjects were randomized to the DBS group or the BMT group. The
randomization ratio was 1:1, stratifying for center. Subjects were
enrolled in this open-label study for the purpose of optimizing
treatment, regardless of their assigned treatment.

Subjects assigned to the DBS group were implanted with a complete
neurostimulation system within 6 weeks after randomization. The

duration of the study was 24 months after device implantation for the

DBS group and 24 months after randomization for the BMT group.
Visits were scheduled at 5, 12, and 24 months.

Data for the UPDRS Il were collected in the “best”and “worst”
conditions. Data for the UPDRS lll were collected for the On med and
Off med conditions in the BMT group and the On stim/On med, Off
stim/On med, On stim/Off med, and Off stim/Off med conditions for
the DBS group at baseline and 24 months.

All subjects received PD medications as part of best medical
treatment, and medication was adapted to the requirements of each
subject.

Several procedures were standardized and used to guide related
study conduct: neurosurgical procedures, stimulator programming
procedures, best medical treatment procedures, and monitoring of
suicidal risk procedures.

Figure 21 is a flow chart of the overall study design.

Best medical treatment Follow-up Follow-up Final
(BMT group) at at assessment at
Screening to=randomization 5mo+6wk 12mox6wk 24mox6wk
(from signature of
consent to
randomization,
duration of up to 4mo) Neurostimulation + Follow-up Follow-up Final
best medical treatment at at assessment at
(DBS group) 5mox6wk > 12mo+6wk 24mo=6wk
to=device implantation
(implantation up to 6 wk
after randomization)

Abbreviations: BMT=best medical treatment; DBS=deep brain stimulation; mo=month(s); t=time zero; wk=week(s).

Figure 21. Study design

Study population

Inclusion and exclusion criteria were the following:

Inclusion criteria
- Idiopathic Parkinson's Disease (according to British Brain Bank
Criteria: Levodopa-sensitivity [of at least 50%)] or classical
parkinsonian tremor at rest or dyskinesias in 1 extremity >2;
genetic forms of PD were not excluded)
« Hoehnand Yahr stage <2.5 in the best“on"med condition
- Disease duration >4 years
Presence of fluctuations and/or dyskinesias for no more than 3
years

+ One of the 2 following forms of mild impairment:

- Impairment of social and occupational functioning (measured
with a modified Social and Occupational Functioning
Assessment Scale) due to PD symptoms despite medical
treatment (519%-80%) or

— Impairment in activities of daily living (UPDRS Il >6) due to PD
symptoms despite medical treatment in the “worst” condition

-+ Age >18years and <60 years

- PDQ-39 completed

« Written informed consent

- Forthe subjects in France a social security number was required

Exclusion criteria

Major depression with suicidal thoughts (Beck Depression
Inventory >25) (earlier episodes of major depression were notan
exclusion criterion)

- Dementia (Mattis Score <130)

Acute psychosis (benign hallucinations or earlier psychotic
episodes were not an exclusion criterion)

Need for nursing care

« Any medical or psychological problems which could have
interfered with a smooth conduction of the study protocol (eg,
cancer with a limited life expectancy)

Drug or alcohol addiction
Surgical contraindications

- Fertile women not using adequate contraceptive methods
Women who were pregnant or breast feeding

lliteracy or insufficient language skills (German or French) to
complete the questionnaires

- Simultaneous participation in another clinical trial except when
the other trial did not affect this study

Table 126 describes demographics.

Table 126. Baseline characteristics of the study population

BMT (n=127) DBS (n=124)
Variable Result Result P-value’
Age - yr (mean * std) (range) 522+6.1 529+66 0.361
(35.6-60.72) (30.1-60.96)

Parkinson’s Disease duration - yr (mean + std) 77+27 73+31 0.359
Dyskinesia? - yr (mean + std) 15+08 14+08 0.574
Motor fluctuations?-yr (mean = std) 1.8+08 16+0.8 0.115
Duration of levodopa treatment - 50+33 48+33 0510
yr (mean =+ std)
Duration of treatment with dopamine agonist 6.1+3.0 59+30 0.753
-yr(mean + std)
Levodopa equivalent daily dose - 9669 +416.5 9188+412.5 0.359
mg (mean + std)
Sex

Male (%) 66.9% 75.8% 0.120

Female (%) 33.1% 24.2%

Hoehn & Yahr stage-assessed On medication, range 0-5 (%)

Stage 0 5.5% 4.8% 0.558
Stage 1 14.2% 18.6%
Stage 1.5 11.0% 10.5%
Stage 2 43.3% 47.6%
Stage 2.5 26.0% 17.7%
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Table 126. Baseline characteristics of the study population

BMT (n=127) DBS (n=124)
Variable Result Result P-value’
Missing data 0.0% 0.8%
Hoehn & Yahr stage-assessed Off medication, range 0-5 (%)
Stage 0 - - 0.776
Stage 1 - 1.6%
Stage 1.5 2.4% 3.2%
Stage 2 354% 33.9%
Stage 2.5 32.3% 32.3%
Stage 3 21.3% 21.8%
Stage 4 8.7% 57%
Stage 5 - 0.8%
Missing data - 0.8%

! The difference between groups was tested using a t-test for continuous variables and a chi-square or Fishers Exact test for
categorical variables.

?Inclusion criterion specified presence of fluctuations and/or dyskinesias for no more than 3 years.

Note: Hoehn & Yahr Stage: 0=No sign of Parkinson’s disease, 1=Unilateral disease, 1.5=Unilateral plus axial involvement,
2=Bilateral disease withoutimpairment of balance, 2.5=Mild bilateral disease, with recovery on pull test, 3=Mild to
moderate bilateral disease; some postural instability; physically independent, 4=Severe disability; still able to walk or stand
unassisted, and 5=Wheelchair bound or bedridden unless aided.

Subject disposition for this study is shown in Figure 22.

Enrollment

‘ Assessed for eligibility (n=392)

Excluded (n=141)
Not meeting inclusion criteria (n=69)
Declined to participate (h=20)
Other reasons (n=52)

Randomized (n=251)

Allocation

il

Best Medication Treatment (n=127)
Note: 1 subject refused BMT

Neurostimulation (n=124)
Note: 2 subjects did not receive implant
due to unforseen contra-indication for
surgery

Up to 24-month visit

Y
1 discontinued after baseline visit

Withdrew informed consent (n=1)
3 discontinued follow-up prior to 24 months

2 discontinued prior to implant
Withdrew informed consent (n=2)
2 discontinued follow-up prior to 24 months:

Death (n=2) Death (n=1)
Lost-to-follow-up - refused to come
back (n=2)
24-month analysis
Y
Analysis: Analysis:
ITT (n=124) ITT (n=127)

Per-protocol (n=110), 12 excluded
Completers (n=120), 4 excluded

Per-protocol (n=116), 13 excluded
Completers (n=123), 4 excluded

Abbreviation: ITT=intent-to-treat

Figure 22. Subject disposition

Screened subjects not meeting eligibility requirements —Of the
392 subjects who had been screened for eligibility, 141 did not
participate. Table 127 summarizes reasons for nonparticipation of
these subjects.
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Table 127. Number of excluded subjects by reason

Reason for exclusion No. of subjects

Not meeting inclusion criteria 69
Declined to participate 20
Other reasons 52
Total 141

Withdrawals/terminations following informed consent
Ofthe 392 subjects assessed for eligibility, 251 subjects were
randomized.

« 124 subjects randomized to the DBS group, of which 120 received
a neurostimulation system implant:

- 2 subjects had unforeseen contraindications to surgery
- 2 subjects withdrew informed consent prior to implant

« 127 subjects randomized to the BMT group, of which 125 received

medical treatment:
— 1 subject withdrew informed consent
— 1 subject refused the allocated intervention

« 3 subjects died prior to the 24-month visit: 2 subjects in the DBS
group, 1 subjectin the BMT group.

« No subject was lost to follow-up prior to the 24-month
assessment in the DBS group; 2 subjects were lost to follow-up in
the BMT group.

The 8 withdrawals/terminations following informed consent are
tabulated in Table 128.

Table 128. Number of withdrawals/terminations following informed consent

Reason for discontinuation n
Death 3
Withdrew consent 3
Lost to follow-up 2
Total 8

Analysis methods

The primary analysis method for each endpoint was based on
intent-to-treat (ITT) principles. The analyses for the continuous
endpoints were performed in the framework of the Generalized
Linear Mixed Model (GLMM), with baseline adjustment, center as
random effect, a group-by-time interaction term, and a generalized
covariance matrix.

A multiplicity adjustment was prespecified in the statistical analysis
plan. Hypotheses for the primary and secondary endpoints were
tested by means of a serial gatekeeper procedure to assure an
experiment-wise significance level of a=0.05: In the first step, the
primary hypothesis (the gatekeeper) was tested against a significance
level of a=0.05. If this test was significant, then in a second step, each
hypothesis corresponding to the secondary endpoints was tested by
means of Hochberg's step-up method. In addition, the Hochberg
step-up method was used across the safety endpoints.
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In the case of missing PDQ-39 dimension scores, imputations were
done with the Expectation Maximization (EM) algorithm. Remaining
interim or lost to follow-up missing data in the ITT analysis of the
primary and the secondary endpoints were addressed via direct
likelihood to make an unbiased inference on the basis of the missing
at random assumption by including endpoint measurements at all
timepoints in the linear mixed model to fit an appropriate covariance
matrix.

Data sets analyzed

Table 129 summarizes the number of subjects included in each
analysis. The Intent-to-treat (ITT) analysis includes all randomized
subjects (n=251), which is the same as the 24-month safety analysis
set (n=251).The per-protocol analysis setincludes 226 subjects who
did not have major protocol deviations (see the protocol deviation
section). The completers analysis includes randomized subjects that
have baselines and 24-month visit scores.

Some subjects did not receive their allocated treatment or
discontinued early.

Table 129. Efficacy and safety data sets analyzed

Data sets analyzed

Efficacy data sets Number of subjects’

Total n=251;

A ~ 2
Intent-to-treat (24-month) BMT n=127, DBS n=124

Total n=226;
Per-protocol (24-month) BMT n=116,DBS n=110
Total n=243;
Completers (24-month) BMT n=123, DBS n=120
Safety data sets Number of subjects
Total n=251;

Safety (24-month) BMT n=127,DBS n=124

Abbreviations: BMT=best medical treatment. DBS=deep brain stimulation
! Refer toFigure 22 forthedisposition of subjects ateach phase of the study.
2Thisdatasetwas usedfor safetyanalyses.

The number of missing values for the primary and secondary
endpoints is shown inTable 130.

Table 130. Primary and Secondary endpoint missing data accountability (Intent-to-

treat data set)
BMT DBS

No. missing No.missing No. missing No. missing
Endpoint Baseline  24months  Baseline 24 months
PDQ-395I 0 4 0 4
UPDRS Il (On stim/Off med) 0 6 1 10
UPDRS Il (“worst"condition) 1 5 1 6
UPDRSIV 0 4 1 4
Motor diary-"on’time without 17 12 19 12
troublesome dyskinesias

! For the motor diary endpoint, some patients missed both the baseline and 24-month diary (BMT n=3, DBS n=6).

Protocol deviations

There were 37 major protocol deviations (BMT group: 19, DBS group:
18) that occurred in 25 subjects (Table 131).

Table 131. Major protocol deviations

Group
Total

Reason BMT DBS deviations
Insufficient exposure to randomized treatment 6 4 10
PDQ-39 Slat 24 months was performed outside 6 3 9
window
PDQ-39 Sl at baseline and/or 24-month visit 4 4 8
was not available
Inclusion criterion of disease duration of > 4 1 2 3
years was violated
Inclusion criterion with regard to presence of 0 2 2
motor fluctuations was violated
PDQ-Items of >1 per subscale at baseline or the 1 1 2
24-month visit
Levodopa test not done within study 0 1 1
Neither fluctuations nor dyskinesia was present 0 1 1
at baseline
Refusing randomized therapy/general 1 0 1
non-compliance
Grand Total 19 18 37

Abbreviations: BMT=best medical treatment, DBS=deep brain stimulation, PDQ-39=Parkinson’s Disease Questionnaire-39.
Note: Subjects may have more than 1 deviation.

Results

Refer to the Limitations of the study section at the end of the results of
this study for a discussion of the study design and associated
limitations.

For variables that specify medication/stimulation conditions,
medication status for the BMT and DBS groups is the same. When Off
medication for BMT, no treatment is provided.

Primary outcome measure

The primary objective of this study was to evaluate the difference
between groups at 24 months for the PDQ-39 Summary Index
(PDQ-3959I).

PDQ-39 Summary Index

The primary outcome (PDQ-39 SI) was improved from baseline to 24
months by 26% in the DBS group but was not measurably different in
the BMT group (Table 132). The difference in mean change between
treatment groups for the ITT population was -8.0 points in favor of
DBS compared with BMT (p=0.002), which was similar for the per-
protocol and completers analyses. The maximum effect was reached
at 5 months and appears stable up to 24 months (Figure 23).
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Note: Lower values indicate an improvement as compared with baseline. Figure displays the mean and 95% confidence
interval.

Figure 23. PDQ-39 Summary Index over time (Intent-to-treat data set)

Table 132. PDQ-39 Summary Index [range 0-100], change from baseline to 24
months (Intent-to-treat data set)

BMT DBS
Mean Mean
Time n (% chg) SE n (% chg) SE P-value'
Baseline 127 30.20 1.26 124 30.18 1.27
24 Month 123 3044 14 120 2240 141
24 Month - BL 123 0.2 1.1 120 -7.8 12 0.002
(19%) (-26%)

Abbreviations: PDQ-39=Parkinson’s Disease Questionnaire-39, BMT=best medical treatment, DBS=deep brain

stimulation, chg=change, SE=standard error, BL=baseline.

Statistical test associated with p-values:

' Mixed model statistical analyses were performed for each endpoint with normality assumption with the baseline value
for baseline adjustment, main effects for group and time, a group-by-time interaction term, center as random effect,
and a generalized covariance matrix to account for serial dependency among observations. Reported are the
generalized least squares estimations with standard errors and p-values.

2Within-group change p<0.05.

Note: Lower values (negative change) indicate an improvement as compared with baseline. Subjects were taking their

regular medication regimen during the recording of these data.

A sensitivity analysis for the primary endpoint was conducted using
the per-protocol and completers data sets (Table 133). The per-
protocol (p=0.016) and completers (p<0.001) analyses demonstrated
that the PDQ-39 Sl is statistically significantly improved for the DBS
group as compared with the BMT group at 24 months.

Table 133. Sensitivity analyses for PDQ-39-Summary Index [range 0-100], change
from baseline to 24 months (Per-protocol and Completers data sets)

BMT DBS
Mean Mean
Data set Time n (%chg)  SE n (%chg) SE P-value'
Per-protocol 24 Month-BL 116 0.0 12 110 -8.1 12 0016
(0%) (-27%)?
Completers 24 Month-BL 123 0.2 11 120 -7.8 12 <0001
(19%) (-26%)°

Abbreviations: PDQ-39=Parkinson’s Disease Questionnaire-39, BMT=best medical treatment, DBS=deep brain

stimulation, chg=change, SE=standard error, BL=baseline.
Statistical test associated with p-values:

" Mixed model statistical analyses were performed for each endpoint with normality assumption with the baseline value

for baseline adjustment, main effects for group and time, a group-by-time interaction term, center as random effect,
and a generalized covariance matrix to account for serial dependency among observations. Reported are the

generalized least squares estimations with standard errors and p-values.

2 Within-group change p<0.05.

Note: Negative mean changes indicate improvement as compared with baseline. Subjects were taking their reqular

medication regimen during the recording of these data.
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PDQ-39 subscales

Overall, DBS subjects experienced greater reported improvements
(negative change) from baseline to 24 months when compared with
BMT subjects (Table 134).
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Figure 24. PDQ-39 Sl and subscales, change from baseline to 24 months (Intent-to-treat data set)

Table 134. PDQ-39 subscales, change from baseline to 24 months (Intent-to-treat Table 134. PDQ-39 subscales, change from baseline to 24 months (Intent-to-treat
data set) data set)
BMT DBS BMT DBS
PDQ-39 Mean Mean PDQ-39 Mean Mean
subscales Time n_ (%chg) SE n_ (%chg) SE P-value' subscales Time n_ (%chg) SE n  (%chg) SE P-value'
Stigma Baseline 127 30.73 211 124 32.56 214 Mobility Baseline 127 34.98 226 124 34.79 228
24 Month 123 2721 189 120 1462 191 24Month 123 3597 228 120 2508 230
24Month-BL 123 -35 19 120 -179 20 <0001 24Month-BL 123 10 19 120 97 19 <0.001
(-11%) (-55%) (3%) (-28%)*
Emotional Baseline 127 30.55 175 124 31.54 177 Bodily Baseline 127 3942 189 124 39.28 192
well-being discomfort
24 Month 123 31.17 172120 1992 174 24 Month 123 4028 201 120 3074 204
24Month-BL 123 06 16 120 -116 17 <0001 24Month-BL 123 09 20 120 -85 2.1 0.044
(2%) (-37%) (2%) (-22%)*
Activities of Baseline 127 36.19 200 124 3651 201 Social Baseline 127 14.69 186 124 13.81 1.88
daily living support
24Month 123 3412 199 120 2351 201 24 Month 123 17.16 196 120 14.81 1.98
24Month-BL 123 21 18 120 -130 19 <0001 24Month-BL 123 25 1.9 120 10 1.9 0.58
(-6%) (-36%) (179%) (7.2%)
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Table 134. PDQ-39 subscales, change from baseline to 24 months (Intent-to-treat

data set)
BMT DBS
PDQ-39 Mean Mean
subscales Time n (%chg) SE n  (%chg) SE P-value'
Cognition Baseline 127 28.75 157 124 27.81 1.58
24 Month 123 30.81 1.63 120 2333 1.65
24Month-BL 123 21 1.6 120 45 1.7 0.009
(7%) (-16%)
Communication Baseline 127 26.19 190 124 2567 1.92
24Month 123 26.74 209 120 27.62 2.1

24Month-BL 123 06 18 120 20 1.8 0.60
(2%) (7%)

Abbreviations: PDQ-39=Parkinson’s Disease Questionnaire-39, BMT=best medical treatment, DBS=deep brain

stimulation, chg=change, SE=standard error, BL=baseline.

Statistical test associated with p-values:

' Mixed model statistical analyses were performed for each endpoint with normality assumption with the baseline value
for baseline adjustment, main effects for group and time, a group-by-time interaction term, center as random effect,
and a generalized covariance matrix to account for serial dependency among observations. Reported are the
generalized least squares estimations with standard errors and p-values.

2Within-group change p<0.05.

Note: Lower values (negative change) indicate improvement as compared with baseline. Subjects were taking their

regular medication regimen during the recording of these data.

Secondary outcome measures

The secondary outcome measures included the following:
- UPDRS Il (BMT: Off med; DBS: On stim/Off med)
« UPDRSII ("worst”condition)
- UPDRS IV

- Patient Diary—number of hours per day ‘on”time without
troublesome dyskinesias

Safety outcome measures
« Medication use—LED per day
- Mattis Dementia Rating Scale
- Montgomery Asberg Depression Rating Scale (MADRS)
- Beck Depression Inventory Il (BDI-II)
» Brief Psychiatric Rating Scale (BPRS)
- Starkstein Apathy Scale
- UPDRS|

UPDRS Il

The difference between groups at 24 months for UPDRS Ill was based
on the investigator evaluation of the test (Table 135).

The severity of Parkinsonian motor signs (UPDRS Ill) in the On stim/Off
med condition (assessments were conducted after medications were
withheld for 12 hours or longer) improved by 53% for the DBS group
but was not measurably different in the BMT group and differed by
16.4 points after 2 years in favor of DBS compared with BMT (p<0.001).

The severity of Parkinsonian motor signs (UPDRS Ill) in the On stim/On
med condition improved by 26% for the DBS group but was not
measurably different in the BMT group and differed by 4.5 points after
2 years in favor of DBS compared with BMT (p<0.001).
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Table 135. UPDRS lll change from baseline to 24 months (Intent-to-treat data set)

BMT' DBS
Mean Mean

UPDRS Il Time n (%chg) SE n (%chg) SE P-value’

1ll-Motor Baseline 127 3292 175 123 33.16 175

function

On stim/Off 24Month 121 3176 177 M4 1561 178

med 2Month-BL 121 12 10 113 175 10 <0001’
(-4%) (-53%)*

llI-Motor Baseline 127 12.10 147 122 1249 146

function

On stim/Onmed 24Month 121 1342 149 116 927 149

24Month-BL 121 13 06 115 -32 07 <0001

(11%) (-26%)*

Abbreviations: UPDRS=Unified Parkinson’s Disease Rating Scale, BMT=best medical treatment, DBS=deep brain
stimulation, chg=change, SE=standard error, BL=baseline.

" When Off medication for BMT, no treatment is provided.

Statistical test associated with p-values:

2 Mixed model statistical analyses were performed for each endpoint with normality assumption with the baseline value
for baseline adjustment, main effects for group and time, a group-by-time interaction term, center as random effect, and
ageneralized covariance matrix to account for serial dependency among observations. Reported are the generalized
least squares estimations with standard errors and p-values.

’ P-value after adjustment according to Hochberg’s multiple comparison method.

“Within-group change p<0.05.

Note: Lower values (negative change) indicate an improvement as compared with baseline. Medication use (Off/On) is
noted in the first column of the table.

Table 136 shows the percentage of patients with a minimal clinically
important change in motor function at 24 months.

Table 136. Percent of Subjects with a Minimal Clinically Important Change in motor
function at 24 months by treatment group (Completers data set)

Categories of change BMT (n=121)’ DBS (n=113)
UPDRS lll, Off medication

Percent of subjects with improvement® 36% 85%
frombaseline to 24 months

Percent of subjects with nochange® 34% 13%
from baseline to 24 months

Percent of subjects with worsening © 30% 2%
from baseline to 24 months

UPDRSIIl, On medication BMT (n=121) DBS (n=115)
Percent of subjects withimprovement? 14% 43%
from baseline to 24 months

Percent of subjects with no change® 60% 43%
from baseline to 24 months

Percent of subjects with worsening © 26% 13%

from baseline to 24 months

Abbreviations: BMT= best medical therapy; DBS=deep brain stimulation

" When Off medication for BMT, no treatment is provided.

a:lImprovement defined as decreasing = 5 points from baseline

b: No Change defined as -5 < points from baseline < 5

c: Worsening defined as increasing = 5 points from baseline

Note: Lower values (negative change) as compared with baseline indicate improvement. Medication use (On/Off) is
shown in the header of each analysis.

Figure 25 displays the change from baseline to 24 months in the
UPDRS Il score while Off medication (shown on the x-axis) and Figure
26 displays the change from baseline to 24 months in the UPDRS I

score while On medication (shown on the x-axis). Negative change as
compared with baseline indicates improvement.
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Figure 25. Change in UPDRS lll scores while Off medication at 24 months (shown on the x-axis), by treatment group (Completers data set)
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Figure 26. Change in UPDRS lll scores while On medication at 24 months (shown on the x-axis), by treatment group (Completers data set)
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UPDRS I

Activities of daily living in the “worst” condition improved by 30% for
the DBS group and worsened by 12% in the BMT group. The groups
differed by 6.2 points after 2 years in favor of DBS compared with BMT
(p<0.001, Table 137).

The activities of daily living (ADL) score in the "best”condition was not
measurably different for the DBS group or the BMT group and was not
significantly different after 2 years (p=0.49, Table 137).

Table 137. UPDRS Il (activities of daily living) change from baseline to 24 months
(Intent-to-treat data set)

BMT DBS
Mean Mean
UPDRSII Time n (%chg) SE n_ (%chg) SE P-value'
lI-Activities of Baseline 126 14.84 078 123 14.96 078
daily living
“worst” 24Month 122 1657 083 118 1045 084
24 Month-BL 121 17 06 17 45 06 <0001?
(12%)* (-30%)*
Il-Activitiesof ~ Baseline 127 4.85 057 122 4.86 058
daily living
"est” 24Month 122 542 061 120 49 06
24Month-BL 122 06 04 119 01 05 049
(12%) (2%)

Abbreviations: UPDRS=Unified Parkinson’s Disease Rating Scale, BMT=best medical treatment, DBS=deep brain
stimulation, chg=change, SE=standard error, BL=baseline.

Statistical test associated with p-values:

' Mixed model statistical analyses were performed for each endpoint with normality assumption with the baseline value
for baseline adjustment, main effects for group and time, a group-by-time interaction term, center as random effect,
and a generalized covariance matrix to account for serial dependency among observations. Reported are the
generalized least squares estimations with standard errors and p-values.

2 P-value after adjustment according to Hochberg’s multiple comparison method.

> Within-group change p<0.05.

Note: Lower values (negative change) indicate an improvement as compared with baseline. This outcome was
completed while the subject was On medication.

UPDRS IV

The UPDRS IV (complications of therapy) improved by 61% for the DBS
group and worsened by 13% in the BMT group. The groups differed by
4.1 points after 2 years in favor of DBS compared with BMT (p<0.001,
Table 138).

Table 138. UPDRS IV (complications of therapy), change from baseline to 24 months
(Intent-to-treat data set)

BMT DBS
Mean Mean
UPDRS IV Time n_ (%chg) SE n_ (%chg) SE P-value'
\'2 Baseline 127 551 031 123 5.58 031
Complications
oftherapy 24Month 123 62 032 120 22 03
24Month-BL 123 07 03 119 34 03 00012

(13%)° (-61%)°

Abbreviations: UPDRS=Unified Parkinson’s Disease Rating Scale, BMT=best medical treatment, DBS=deep brain

stimulation, chg=change, SE=standard error, BL=baseline.

Statistical test associated with p-values:

! Mixed model statistical analyses were performed for each endpoint with normality assumption with the baseline value
for baseline adjustment, main effects for group and time, a group-by-time interaction term, center as random effect,
and a generalized covariance matrix to account for serial dependency among observations. Reported are the
generalized least squares estimations with standard errors and their p-values.

2 P-value after adjustment according to Hochberg’s multiple comparison method.

*Within-group change p<0.05.

Note: Lower values (negative change) indicate an improvement as compared with baseline. This outcome was

completed while the subject was On medication.

Motor Diary

Subjects were asked to record their mobility in a motor diary (patient
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diary) over 3 consecutive days before study visits at baseline and 24
months. In 30-minute intervals, the subject recorded whether he/she
was in“on"time with/without troublesome dyskinesia, “Off "time, or
asleep.

As shown in Table 139, p-values for‘on"time without troublesome
dyskinesia and “off"time are statistically significantly different with the
DBS group showing improvement over the BMT group.“On"time with
troublesome dyskinesia and asleep time improved over baseline for
the DBS group but not the BMT group, although the difference
between groups was not statistically significant.

Table 139. Comparisons of motor diaries at 24 months by treatment group
(Intent-to-treat)

BMT DBS
Mean + SE Mean +SE
Motor diaries Time n (% chg) n (% chg) P-value'
“On"time Baseline 110 10.32+0.50 105 10.27 £0.51
without
troublesome 24Month 115 10.52+0.54 112 1240+ 0.55
dhys"i“;-‘;ia 24Month-BL 101 02+05 99 21405 00122
(hours/day) (2%) (20%)°
“On”time Baseline 109 1.94+0.27 104 1.72+£0.27
with
troublesome 24Month 115 1.95+£0.25 11 0.87£0.25
?‘VSki“/edSia 2%Month-BL 100 0003 98 09403 0.07
(hours/day) (0%) (-47%)
“Off”time Baseline 110 453+0.38 106 464+0.39
(hours/day)
24Month 115 442+043 1 2.75+044
24 Month-BL 101 -0.1£05 100 -1.9+£05 0.006
(-2%) (-39%)*
Asleep time Baseline 110 7.17+0.19 106 7.26+0.19
(hours/day)
24Month 115 707 +0.21 112 7.78+0.22
24Month-BL 101 -0.1+0.2 100 05+0.2 0.06
(-1%) (7%)*

Abbreviations: BMT=best medical treatment, DBS=deep brain stimulation, chg=change, SE=standard error,

chg=change, BL=baseline.

Statistical test associated with p-values:

" Mixed model statistical analyses were performed for each endpoint with normality assumption with the baseline value
for baseline adjustment, main effects for group and time, a group-by-time interaction term, center as random effect,
and a generalized covariance matrix to account for serial dependency among observations. Reported are the
generalized least squares estimations with standard errors and p-values.

2 P-value after adjustment according to Hochberg’s multiple comparison method.

> Within-group change p<0.05.

Notes: For the measures of Time with good mobility without troublesome dyskinesia and Asleep time, higher values

(positive mean changes) indicate an improvement as compared with baseline. For the measures of Time with

troublesome dyskinesia and Time with impaired mobility, lower values (negative values) indicate an improvement as

compared with baseline. Subjects were taking their reqular medication regimen during the recording of these data.

Motor diaries were rated at baseline and the final visit for every 30 minutes (0.5 h) over 24 hours on 3 consecutive days. A

subject’s diary results for a day were included in the analysis if valid entries were made for 42%0.5 per day (=21 hours per

day) at least.

Medication use
The definition of levodopa-equivalent dose (LED) was thata 100 mg
daily dose of standard levodopa was equivalent to the following:

+ 133 mg of controlled-release levodopa

- 75mg of levodopa + 200 mg of entacapone

- 1 mg of pergolide, pramipexole, lisuride, or cabergoline

«+ 5mg of ropinirole

+ 10 mg of bromocriptine or apomorphine

- 20 mg of dihydroergocriptine

- 3.3 mg of rotigotine
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When tolcapone was used, the levodopa dose was multiplied by 1.5.
When entacapone was used, the levodopa dose was multiplied by
1.33.

Levodopa medication was reduced by 39% from baseline to 24
months in the DBS group but increased by 21% in the BMT group
(Table 140). The difference in mean change of LED dosage between
treatment groups for the ITT population was significant with a
difference of 609.1 mg/day for the DBS group as compared with the
BMT group (p<0.001).

Table 140. Levodopa equivalent dose (mg/day) change from baseline to 24 months
(Intent-to-treat data set)

BMT DBS
Mean Mean
Time n (% chg) SE n (% chg) SE P-value'
Baseline 127 950.3 404 124 935.6 40.8
24 Month 123 1196 441 115 5723 453
24 Month -BL 123 245.8 404 115 -363.3 418 <0.001%
(21%)? (-39%)?

Abbreviations: BMT=best medical treatment, DBS=deep brain stimulation, chg=change, SE=standard error,

BL=baseline.

Statistical test associated with p-values:

' Mixed model statistical analyses were performed for each endpoint with normality assumption with the baseline value
for baseline adjustment, main effects for group and time, a group-by-time interaction term, center as random effect,
and a generalized covariance matrix to account for serial dependency among observations. Reported are the
generalized least squares estimations with standard errors and p-values.

2Within-group change p<0.05.

’P-value after adjustment according to Hochberg’s multiple comparison method.

Note: Lower values (negative change) indicate an improvement as compared with baseline. This variable is the subject’s

medication use.

Neuropsychological tests

Neuropsychological testing was performed using the scales of the
Mattis Dementia Rating Scale, Montgomery Asberg Depression
Rating Scale, Beck Depression Inventory I, Brief Psychiatric Rating
Scale, and Starkstein Apathy Scale. Neuropsychological change scores
(baseline to 24 months) by treatment group were compared (Table
147).

The difference in mean change from baseline to 24 months in the
Mattis Dementia Rating Scale between treatment groups for the ITT
population was not significant (p=0.28). A score of < 130 is considered
mild dementia and was an exclusion criterion for the study.

The difference in mean change from baseline to 24 months in the
Montgomery Asberg Depression Rating Scale between treatment
groups for the ITT population was 2.4 points in favor of DBS compared
with BMT (p=0.024).

The difference in mean change from baseline to 24 monthsin the
Beck Depression Inventory Il between treatment groups for the ITT
population was not significant (p=0.10).

The difference in mean change from baseline to 24 months in the
Brief Psychiatric Rating Scale between treatment groups for the ITT
population was not significant (p=0.12).

The difference in mean change from baseline to 24 monthsin the
Starkstein Apathy Scale between treatment groups for the ITT
population was not significant (p=0.24).

Table 141. Neuropsychological tests, change from baseline to 24 months
(Intent-to-treat data set)

BMT DBS
Mean Mean
Variable Time n (%chg) SE n (%chg) SE P-value'
Mattis Baseline 127 1404 038 124 140.3 038
Dementia
RatingScale  24Month 122 1397 053 119 1390 053
:)Sﬁ‘j"f range:  oAMorth-BL 122 06 04 119 13 04 028
-144) (:04%) (1%)?
Montgomery Baseline 127 6.61 075 123 6.68 075
Asberg
Depression 24Month 123 7% 080 118 557 080
RatingScale >\ \viohg 123 13 06 118 -1 06 004
(20%)? (-16%)
Beck Baseline 127 10.11 057 124 10.08 057
Depression
Inventory I 24Month 123 1024 068 120 828 068
24Month-BL 123 0.1 06 120 -18 06 0.10°
(29) (-18%)?
Brief Baseline 127 2517 100 124 2534 1.00
Psychiatric
Rating Scale 24Month 123 2548 110 120 2347 1.10
24Month-BL 123 03 07 120 -19 07 012
(1%) (-7%)
Starkstein Baseline 127 9.82 073 124 9.92 073
Apathy
Scale 24Month 121 1143 076 120 1268 075
24Month-BL 121 16 05 120 28 05 024
(16%)’ (28%)?

Abbreviations: BMT=best medical treatment, DBS=deep brain stimulation, chg=change, SE=standard error,

BL=baseline.

Statistical test associated with p-values:

" Mixed model statistical analyses were performed for each endpoint with normality assumption with the baseline value
for baseline adjustment, main effects for group and time, a group-by-time interaction term, center as random effect,
and a generalized covariance matrix to account for serial dependency among observations. Reported are the
generalized least squares estimations with standard errors and p-values.

2 Within-group change p<0.05.

?P-value after adjustment according to Hochberg's multiple comparison method.

Note: For the Mattis Dementia Rating Scale, higher values (positive value) indicate an improvement as compared with

baseline. For the remaining tests, lower values (negative value) indicate an improvement as compared with baseline.

Subjects were taking their regular medication regimen during the recording of these data.

UPDRSI

The difference in mean change from baseline to 24 months in the
UPDRS | between treatment groups for the ITT population was not
significant (p=0.28, Table 142).

Table 142. UPDRS | (mentation, behavior & mood), change from baseline to 24
months (Intent-to-treat data set)

BMT DBS
Mean Mean
Variable Time n (%chg) SE n  (%chg) SE P-value'
UPDRSI Baseline 127 1.05 017 123 1.07 0.17
(mentation,
behavior & 24Month 122 152 020 120 124 020
mood) 24Month-BL 122 05 02 119 02 02 028°

(36%)* (9%)

Abbreviations: UPDRS=Unified Parkinson’s Disease Rating Scale, BMT=best medical treatment, DBS=deep brain

stimulation, chg=change, SE=standard error, BL=baseline.

Statistical test associated with p-values:

' Mixed model statistical analyses were performed for each endpoint with normality assumption with the baseline value
for baseline adjustment, main effects for group and time, a group-by-time interaction term, center as random effect,
and a generalized covariance matrix to account for serial dependency among observations. Reported are the
generalized least squares estimations with standard errors and p-values.

?Within-group change p<0.05.

IP-value after adjustment according to Hochberg’s multiple comparison method.

Note: Lower values (negative value) indicate an improvement as compared with baseline. This outcome was completed

while the subject was On medications.
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Adverse event overview

Table 143 presents an overview of the adverse events (AEs).

- Serious adverse events were reported in both treatment groups,
with a higherincidence of serious adverse events reported in DBS
(55.6%) as compared with BMT (44.1%) subjects. Overall, the
incidence of adverse events in the DBS treatment group (97.6%)
was similar to BMT (98.4%)).

« All SAEs were resolved although 5 SAEs in 3 patients were ongoing
at database closure. There were 45 SAEs that resolved with
sequelae but only 5 that were device-related SAEs including one
that was surgery-related.

Table 143. Briefoverview of adverse events

Adverse events Serious adverse events
No.of No.of  Uniquesubjects  No.of No.of  Unique subjects
Group subjects events with event(s)®  subjects events with event(s)*
DBS 124 1164 121(97.6%) 124 132 69(556%)
BMT 127 1045 125 (98.4%) 127 127 56(44.1%)
Total 251 2209 246 (98.0%) 251 259 125 (49.8%)

Abbreviations: DBS=deep brain stimulation, BMT=best medical treatment.

@ Unique subjects is the number of subjects experiencing an event, eg, 121 subjects in the DBS group experienced 1164
events.

Table 144 provides a summary of the relatedness categories for the
serious adverse events. There were 45 device-related (ie, related to
surgery, system, or stimulation) serious adverse events experienced in
28 subjects (28/124, 22.6%).

Table 144. Serious adverse events relatedness category, baseline to 24 months

Serious adverse events

BMT DBS

Relatedness (n=127 events) (n=132events)

Event related to surgery or system 0 26
Eventrelated to stimulation 1° 19
Eventrelated to medication 52 7
Event related to pre-existing condition 60 60
Unrelated 14 20

Abbreviations: DBS=deep brain stimulation, BMT=best medical treatment.
2 One subject randomized to BMT refused BMT treatment and received DBS. Subject is included in BMT group according
to ITT principles.

Table 145 shows a summary of the timing of serious adverse events
that occurred within 30 or after 30 days of implant for the DBS group.
There were 14 eventsin 12 subjects (10.6%, 14/132) that occurred
within 30 days of DBS implant.

Table 145. Timing of serious adverse events relative to DBS surgery (DBS group)

Time elapsed from Number of Unique number Frequency of
surgery events of subjects SAEs (%)
<30days 14 12 106%
>30days 118 65 893%

Abbreviations: DBS=deep brain stimulation.

Significant adverse events

Death
Over the course of the study there were 3 deaths, 2 in the DBS group
and 1in the BMT group. All of them were suicides.

Suicidality
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There were 12 SAEs reported in 11 subjects (6 DBS, 5 BMT,
11/251=4.4%) that were related to suicide. Of these 12 SAEs (by
preferred term): 5 were suicide attempt, 3 were completed suicides, 2
were suicidal ideation, and 2 were depression suicidal. One subject
(DBS) had 2 SAEs: completed suicide and suicide attempt.

No significant difference was seen in the time to event analysis
(Kaplan-Meier Curve) with respect to time until suicide between BMT
and DBS groups (p-value of the log rank test statistic: p=0.51).

In summary, there was a similar number of suicidality-related SAEs
between the 2 groups (DBS: 6/124=4.8%; BMT: 5/127=3.9%).

Intracranial hemorrhage

No serious adverse events of intracranial hemorrhage were reported
during the study.

Device-related infections

There were 6 SAEs reported in 5 subjects (5/124=4.0%) with device-
related infections during the study. Of the 6 SAEs (by preferred term),
there were one each of skin necrosis, meningitis, skin infection,
antibiotic therapy, neurostimulator removal, and brain abscess. Of the
6 SAEs, 3 were deemed certainly related to the surgery, 2 probably
related to surgery, and 1 possibly related to surgery.

In summary, the serious device-related infection rate in this study was
4.0%. Five of these events necessitated a surgical procedure; one
subject was explanted and never re-implanted.

Display of adverse events (safety data set)

The most frequently occurring adverse events are summarized in
Table 146. Atotal of 1045 adverse eventsin 125 subjectsand 127 SAEs
in 56 subjects (44.1%) were reported in the BMT group (n=127)
compared with a total of 1164 adverse eventsin 121 subjectsand 132
SAEsin 69 subjects (55.6%) in the DBS group (n=124) (Table 143).

Table 146. Top 5% of adverse events from baseline to 24 months, by preferred term,
ordered by frequency of events in DBS treatment group

BMT  BMT frequency DBS  DBSfrequency
Preferredterm BMT unique (% ofsubjects, DBS unique (% of subjects,
(MedDRA) total subjects n=127) total subjects n=124)
Drug effectdecreased 116 84 66.1% 50 39 31.5%
Dyskinesia 106 73 57.5% 60 38 306%
Depression 57 34 26.8% 60 34 27 4%
Tremor 37 23 18.1% 56 34 274%
Dysarthria 13 8 6.3% 38 30 242%
Weightincreased 4 4 31% 23 23 185%
Onandoff 84 46 362% 40 2 17.7%
phenomenon
Unevaluableevent 12 11 8.7% 27 21 169%
Apathy 6 4 3.1% 19 17 13.7%
Freezing phenomenon 34 23 181% 20 17 137%
Dystonia 26 21 16.5% 20 16 129%
Somnolence 13 12 94% 16 16 129%
Erectile dysfunction 19 19 150% 18 15 121%
Painin extremity 7 7 55% 21 14 11.3%
Sleepdisorder 30 22 173% 17 14 113%
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Table 146. Top 5% of adverse events from baseline to 24 months, by preferred term, Table 147. Serious adverse events from baseline to 24 months, by system organ class
ordered by frequency of events in DBS treatment group and preferred term
BMT  BMT frequency DBS  DBSfrequency BMT DBS
Preferredterm BMT unique (% ofsubjects, DBS unique (% of subjects, System Organ Class BMT unique BMTfrequency DBS unique DBS frequency
(MedDRA) total subjects n=127) total subjects n=124) Preferred term total subjects (% ofsubjects) total subjects (% of subjects)
Fall 8 7 55% 16 13 105% Gaitdisturbance 1 1 0.8% 1 1 0.8%
Akinesia 9 9 7.1% 19 12 9.7% Impoaired self-care 1 1 0.8% 0 0 0.0%
Parkinsonism 5 5 39% 19 12 97% Unevaluable event 3 3 24% 1 1 0.8%
Bradykinesia 7 5 39% 17 i 89% Hepatobiliary disorders
Fatigue 10 9 7.1% 14 1 8% Jaundice 1 1 0.8% 0 0 0.0%
Gaitdisturbance 7 5 39% 16 il 89% Immunesystem
disorders
Impulsive behaviour 2 2 16% 14 1 8%%
. Allergytoarthropodbite 1 1 0.8% 0 0 0.0%
Backpain 11 10 79% 9 9 73%
o Infectionsand
Muscle rigidity 6 5 39% 9 8 65% infestations
Deviceissue 0 0 00% 9 7 56% Brain abscess 0 0 0.0% 1 1 0.8%
Hypomania 7 3 24% 13 7 56% Bronchitis 1 1 08% 1 1 08%
Tendonitis 8 6 47% 7 7 56% Herpeszoster 1 1 08% 0 0 0.0%
Abbreviations: DBS=deep brain stimulation, BMT=best medical treatment. Infection ] ] 08% 0 0 0.0%
Table 147 presents serious adverse events (SAEs) by System Organ Intervertebral discitis 1 1 08% 0 0 00%
Class (SOC) and preferred term (PT). Meningitis 0 0 00% 1 1 08%
Table 147. Serious adverse events from baseline to 24 months, by system organ class Neuroborreliosis 1 1 08% 0 0 0.0%
and preferred term Pneumonia 1 1 08% 1 1 08%
BMT DBS o !
System Organ Class BMT unique BMTfrequency DBS unique DBSfrequency Skininfection 0 0 00% 2 2 16%
Preferredterm total subjects (% ofsubjects) total subjects (% of subjects) Upperrespiratorytract 0 0 00% 1 1 08%
Blood and lymphatic infection
system disorders Urinarytractinfection 0 0 00% 1 1 08%
Eosinophilia 1 1 0.8% 0 0 0.0% R -
Injury, poisoningand
Cardiac disorders 0.0% procedural
complications
Myocardial infarction 1 1 0.8% 0 0 0.0%
Anaesthetic 0 0 0.0% 1 1 0.8%
Ear and labyrinth complication
disorders pulmonary
Deafness unilateral 1 1 0.8% 0 0 0.0% Anklefracture 0 0 0.0% 1 1 0.8%
Eye disorders Burnsfirstdegree 0 0 0.0% 1 1 0.8%
Cataract 0 0 0.0% 1 1 0.8% Claviclefracture 0 0 00% 1 1 0.8%
Diplopia 0 0 0.0% 1 1 0.8% Eyeinjury 0 0 00% 1 1 08%
Gastrointestinal Fall 0 0 0.0% 1 1 0.8%
disorders
Femoral neckfracture 1 1 0.8% 0 0 0.0%
Constipation 1 1 0.8% 0 0 0.0%
Footfracture 0 0 0.0% 1 1 0.8%
Diarrhoea 0 0 0.0% 2 2 1.6%
Humerusfracture 1 1 0.8% 2 2 1.6%
Duodenal ulcer 0 0 0.0% 1 1 0.8%
perforation Lumbar vertebral 0 0 0.0% 1 1 0.8%
fracture
Gastritis 1 1 0.8% 0 0 0.0%
Overdose 2 2 1.6% 1 1 0.8%
lleus paralytic 0 0 0.0% 1 1 0.8%
Patellafracture 0 0 0.0% 1 1 0.8%
Intestinal mass 1 1 0.8% 0 0 0.0%
Psychosis postoperative 0 0 0.0% 1 1 0.8%
Umbilical hernia 1 1 0.8% 0 0 0.0%
Radiusfracture 0 0 0.0% 1 1 0.8%

General disorders
and administration Ribfracture 1 1 0.8% 0 0 0.0%

site conditions

Upperlimb fracture 0 0 0.0% 1 1 0.8%
i 0/ 0,
Chest pain 2 2 1.6% 0 0 0.0% Wrist fracture 1 1 08% 1 1 08%
Device dislocation 0 0 0.0% 6 3 2.4% L
Investigations
0/ 0/
Drug effect decreased 3 3 24% 0 0 0.0% Arteriogram coronary 0 0 0.0% 1 1 08%
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Table 147. Serious adverse events from baseline to 24 months, by system organ class
and preferred term

Table 147. Serious adverse events from baseline to 24 months, by system organ class
and preferred term

BMT DBS BMT DBS

System Organ Class BMT unique BMTfrequency DBS unique DBSfrequency System Organ Class BMT unique BMTfrequency DBS unique DBS frequency

Preferredterm total subjects (% ofsubjects) total subjects (% of subjects) Preferred term total subjects (% ofsubjects) total subjects (% of subjects)
Cystoscopy 0 0 0.0% 1 1 0.8% Transientischaemic 0 0 0.0% 1 1 0.8%
attack
Diagnostic procedure 1 1 0.8% 0 0 0.0%
o Tremor 3 3 24% 3 2 1.6%
Investigation 0 0 0.0% 2 2 1.6%
Psychiatricdisorders
Metabolismand
nutrition disorders Affectivedisorder 0 0 0.0% 1 1 0.8%
Decreased appetite 1 1 0.8% 0 0 0.0% Anxiety 2 1 0.8% 0 0 0.0%
Dehydration 1 1 0.8% 0 0 0.0% Anxiety disorder 1 1 0.8% 0 0 0.0%
Musculoskeletaland Completed suicide 1 1 0.8% 2 2 1.6%
connectivetissue
disorders Depressed mood 0 0 0.0% 1 1 0.8%
Arthropathy 0 0 0.0% 1 1 08% Depression 4 2 16% 6 6 48%
Backpain 2 2 1.6% 0 0 00% Depression suicidal 1 1 0.8% 0 0 00%
Intervertebral disc 0 0 00% 3 2 16% Depressive symptom 0 0 00% 1 1 08%
protrusion Dopamine 1 1 08% 0 0 00%
Muscularweakness 0 0 0.0% 1 1 0.8% dysregulation syndrome
Osteoarthritis 1 1 08% 0 0 0.0% Hallucination 6 3 24% 1 1 0.8%
Rotator cuff syndrome 0 0 0.0% 1 1 0.8% Hypomania 4 3 24% 0 0 00%
Spondylitis 1 1 08% 1 1 08% Impulse-control 1 1 0.8% 0 0 0.0%
disorder
Neoplasms benign, . .
malignantand Impulsive behaviour 0 0 0.0% 1 1 0.8%
::;ﬁfy';g (inclcysts Major depression 1 1 0.8% 1 1 0.8%
Pani k 2 1.69 1 1 .89
Basal cell carcinoma 0 0 0.0% 1 1 0.8% anicattad 3 6% 08%
Psychoticdi 4 4 19 !
Breast cancer 0 0 00% 1 1 08% sychoticcisorder 1% 0 0 00%
L o o
Colorectal cancer 0 0 0.0% 1 1 0.8% Suicidalideation ! ! 08% ! ! 08%
ici 0 0
Meningioma 0 0 0.0% 1 1 08% Suicide attempt 2 2 1.6% 2 2 1.6%
. Renaland urinary
Nasal cavity cancer 1 1 0.8% 0 0 0.0% disorders
Nervoussystem Nephrolithiasis 1 1 08% 0 0 0.0%
disorders
- Reproductive system
Akinesia 1 1 0.8% 1 1 0.8% and breast disorders
Bradykinesia 0 0 0.0% 1 1 0.8% Ovariancyst 0 0 00% 1 1 08%
Brainoedema 0 0 0.0% 1 1 0.8% Respiratory, thoracic
Convulsion 0 0 00% 2 2 16% andmediastinal
disorders
Dementia 0 0 0.0% 1 1 0.8% .
Dysphonia 1 1 0.8% 0 0 0.0%
Dyskinesia 2 2 1.6% 1 1 0.8%
Dyspnoea 2 2 1.6% 1 1 0.8%
Dystonia 3 3 24% 0 0 0.0%
Laryngospasm 0 0 0.0% 1 1 0.8%
Epilepsy 0 0 0.0% 1 1 0.8% .
Nasal septum deviation 1 1 0.8% 0 0 0.0%
Motor dysfunction 1 1 0.8% 2 2 1.6% o
Pneumonia aspiration 0 0 0.0% 2 2 1.6%
Onandoff 19 15 11.8% 3 3 24% .
phenomenon Pulmonary embolism 1 1 0.8% 3 2 1.6%
Parkinsonism 3 3 24% 1 1 08% Skinand subcutaneous
tissuedisorders
Parkinson's disease 1 1 0.8% 2 2 1.6% . .
Skin necrosis 1 1 0.8% 1 1 0.8%
Sciatica 0 0 0.0% 2 2 1.6% - N
Surgicaland medical
Somnolence 1 1 0.8% 0 0 0.0% procedures
Stupor 0 0 0.0% 1 1 0.8% Angioplasty 0 0 0.0% 1 1 0.8%
Ankle operation 0 0 0.0% 1 1 0.8%
Antibiotic therapy 0 0 0.0% 1 1 0.8%
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Table 147. Serious adverse events from baseline to 24 months, by system organ class

and preferred term
BMT DBS

System Organ Class BMT unique BMTfrequency DBS unique DBSfrequency
Preferredterm total subjects (% ofsubjects) total subjects (% of subjects)
Arthroscopic surgery 0 0 0.0% 1 1 0.8%
Bunion operation 1 1 0.8% 0 0 0.0%
Cardioversion 1 1 0.8% 0 0 0.0%
Carpal tunnel 0 0 0.0% 1 1 0.8%
decompression
Cholecystectomy 1 1 0.8% 0 0 0.0%
Gastrointestinal 0 0 0.0% 1 1 0.8%
endoscopictherapy
Glossectomy 1 1 0.8% 0 0 0.0%
Hiparthroplasty 1 1 0.8% 1 1 0.8%
Hipsurgery 0 0 0.0% 3 2 1.6%
Hospitalisation 3 2 1.6% 1 1 0.8%
Kneearthroplasty 2 1 0.8% 1 1 0.8%
Medical device removal 0 0 0.0% 1 1 0.8%
Meniscus operation 0 0 0.0% 1 1 0.8%
Neurostimulator 0 0 0.0% 6 3 24%
implantation
Oophorectomy 1 1 0.8% 0 0 0.0%
Removal ofinternal 0 0 0.0% 1 1 0.8%
fixation
Skin cystexcision 0 0 0.0% 1 1 0.8%
Skin neoplasm excision 0 0 0.0% 1 1 0.8%
Spinal operation 1 1 0.8% 2 1 0.8%
Thyroidectomy 1 1 0.8% 0 0 0.0%
Toeamputation 0 0 0.0% 1 1 0.8%
Tooth extraction 1 1 0.8% 0 0 0.0%
Tumour excision 0 0 0.0% 1 1 0.8%
Uterine polypectomy 0 0 0.0% 1 1 0.8%
Vascular disorders
Hypotension 1 1 0.8% 0 0 0.0%
Peripheralarterial 0 0 0.0% 1 1 0.8%
occlusive disease
Total 127 56 44.1% 132 69 55.6%

Abbreviations: DBS=deep brain stimulation, BMT=best medical treatment.

Results conclusion

The primary objective, evaluating quality of life with the PDQ-39, was
met, demonstrating a significantimprovement (p=0.002) at 24
months in the DBS group compared to the BMT group. Specifically,
the DBS group had a 26% improvement in quality of life versus a 1%
decline in subjects receiving BMT.

The secondary objectives evaluating differences at 24 months
between the treatment groups also provided consistent significant
improvements in the DBS group. These included the following:
evaluation of motor function with the UPDRS IIl (On stim/Off med),

with the DBS group demonstrating a 53% improvement compared to
a4% improvement in the BMT group (p<0.05); the UPDRS Il activities
of living, with the DBS group demonstrating a 30% improvement
compared to a 12% decline in the BMT group (p<0.001); UPDRS IV
complications of therapy demonstrated a 61% improvement in the
DBS group compared to a 13% worsening in the BMT group
(p<0.001); and patient motor diary time with good mobility without
troublesome dyskinesia, with a 20% improvement compared to a 2%
improvement in the BMT group (p=0.012).

Medication use, measured in levodopa equivalent dose (LED),
demonstrated a significant (p<0.001) reduction of 39% in medication
at 24 months in the DBS group versus a 21% increase in the BMT
group. Note that LED reduction would not be expected in the BMT
group.

The neuropsychological assessments showed that the Mattis
Dementia Rating Scale, BDI-II, Brief Psychiatric Rating Scale, Starkstein
Apathy Scale, and UPDRS | did not indicate any significant difference
in the DBS and BMT groups through 24 months, while the
Montgomery Asburg Depression Rating Scale did indicate a
difference between DBS and BMT in favor of DBS.

The safety results reflect a total of 488 mean years of follow-up of 251
subjects enrolled in this 2-year follow-up study. There were 1164
adverse events reported in 121 subjects in the DBS group (n=124) and
1045 in 125 subjects in the BMT group (n=127) with SAEs reported in
55.6% of DBS subjects and 44.1% of BMT subjects. There were 22.6% of
the DBS subjects who had a device-related SAE. There were 3 deaths
due to suicide with 2 occurring in the DBS group and one in the BMT
group. There were a total of 12 SAEs regarding suicidality in 11
subjects for an overall total of 4.4%. There were no reports of cerebral
hemorrhage, and 6 SAEs in 5 subjects were due to device-related
infections for a total of 4%. The types of adverse events reported are
consistent with those in the current labeling.

This was a Parkinson’s disease population whose disease was not well
controlled with medication as demonstrated by the presence of
motor fluctuations and/or dyskinesias (ie, motor complications). The
mean duration of disease was 7.5 years, the mean age was 52 years,
and fluctuations and dyskinesias were present fora mean duration of
1.7 and 1.5 years, respectively.

Potential benefits of earlier neurostimulation must be carefully
weighed against risks, morbidity, and mortality of neurosurgery. Thus,
neurostimulation should not be initiated before diagnosis of
idiopathic PD is confirmed and other forms of Parkinsonism are ruled
out.

This study demonstrated that for Parkinson’s disease subjects with
relatively recent onset of motor complications (ie, duration ranging
from 4 months to 3 years), neurostimulation was superior to medical
treatmentalone.

Limitations of the study

Subjects in this study were randomized to either deep brain
stimulation and best medical treatment (the DBS group) or
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best medical treatment alone (the BMT group). This study was
open label, ie, all subjects knew whether or not they had
received a device. Randomized, double blind sham controlled
trials are considered the‘gold-standard’ for judging the
benefits of a treatment. Open label studies can cause an
overestimation of the treatment effect in investigator and
subject ratings. Also, the open-label study design does not
allow for characterization of the extent or duration of any post-
implant effect, such as placebo effect, regression to the mean,
or effect of surgery, that could contribute significantly or in
part to the observed therapeutic effects of DBS.

The study was not designed to evaluate whether DBS used
earlier in Parkinson’s disease is disease modifying. DBS has
not been demonstrated to be disease modifying in this study.

DBS therapy is approved as an adjunct to medication;
however, some tests were conducted with medications Off in
order to confirm that neurostimulation alone was providing
benefit. In the medication Off assessments, DBS was compared
to no treatment. In medication On assessments, DBS as an
adjunct to BMT was compared to BMT alone.

Antiparkinson medication was reduced on average in the
subjects receiving DBS. However changes to antiparkinson
medications could have confounded the therapy response
attributed to DBS.

Missing data may affect the accuracy of the results obtained in
aclinical study. Subjects who are receiving little or no benefit
from a treatment may be more likely to discontinue their
participation during the course of the study which may skew
later results favorably from what would have been observed if
all randomized subjects were included. Therefore, in addition
to the ITT analysis, two sensitivity analyses, a completer’s, and
per-protocol analysis were performed for the primary efficacy
endpoint.

Individualization of treatment for Parkinson’s
disease

The clinical studies support the validity of both stimulation targets of
GPiand STN for Parkinson's disease and thus allow clinicians the
option to select the target based on their clinical experience.

Best results are achieved when the patient is fully informed about the
therapy risks and benefits, surgical procedure, follow-up
requirements, and self-care responsibilities. Medtronic DBS Therapy
for Parkinson’s Disease is appropriate for patients who meet the
following criteria:

- Patients should have symptoms of levodopa-responsive
Parkinson'’s disease of at least 4 years'duration that are not
adequately controlled with medication, including motor
complications of recent onset (from 4 months to 3 years) or motor
complications of longer-standing duration

- Patients should be suitable candidates for stereotactic
neurosurgery
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Before the Medtronic DBS system is implanted, the following
conditions should be met:

« Symptom suppression by test stimulation should be
demonstrated in the operating room

- Symptom suppression should occur at less than 3 volts, and with
minimal side effects such as visual effects and speech difficulties

Use extreme care with lead implantation in patients with a
heightened risk of intracranial hemorrhage. Physicians should
consider underlying factors, such as previous neurological injury or
prescribed medications (anticoagulants), that may predispose a
patient to the risk of bleeding.

Physicians should be aware that the risks associated with initial
surgery may increase with clinical conditions such as:

- Stroke or neurological disorders other than idiopathic Parkinson’s
disease

- Cardiovascular disease
- Renal or hepatic failure
- Diabetes mellitus

To help ensure maximum benefits from the neurostimulation system,
long-term, post-surgical management of patients is recommended.

Stimulation parameters should be adjusted such that maximal
symptom suppression is achieved with minimal side effects. High
parameter values may indicate a system problem or less than optimal
lead placement. Patients should be informed of the risks of higher
parameters as noted in the appropriate information for prescribers
booklet.

Use in specific populations
The safety and effectiveness of this therapy has not been established
for the following:

- Patients with neurological disease origins other than idiopathic
Parkinson's disease

- Patients with a previous surgical ablation procedure
- Patients who are pregnant

- Patients under the age of 18 years

- Patients with dementia

- Patients with coagulopathies

- Patients with moderate to severe depression
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