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DBS: A Paradigm Shift in
Treating PD 1s Beginning to Occur

« Neuromodulation has become an established
approach to treating neurological disorders,
especially movement disorders
— 2002: FDA approval for STN & GPi DBS for PD
- 2008: ~ 50,000 patients treated worldwide
— >2000 scientific articles published on DBS

p I\ National VA Parkinson’s Disease
q a.ﬁ C ONSORTIUM
- . . . o



Factors That Favor Expanded Use

A consistent approach to using DBS has emerged

 DBS provides rapid, robust, and persistent benefit
to appropriately selected patients

* Only a minority of appropriate candidates have
thus far been offered DBS

* Technological advances on the near horizon will
lead to improved ease of use & even better
outcomes

 More compelling treatments are not imminent
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Consistency 1n Using DBS

Patient candidacy criteria better established

Surgical techniques more standardized and
efficient

Patient management algorithms established
Methods of troubleshooting more effective

Larger number of clinicians have developed
expertise in DBS
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DBS: Robust Motor Benefit
Pre-Op: February 2003

Off Meds
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DBS: Robust Motor Benefit

Post-Op: February 2004
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DBS: Robust Motor Benefit

Post-Op: February 2006
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Many Appropriate Patients Not Yet Offered DBS

Figure 7: Indicative PD patient number model for geriatric patient population
2006 2007 z008 209 20 2011 202 23 2014

us
Population (m) 3039 0.0 362 3225 3200 3358 23 301 354
Proportion of population owar 60 yrs of age 11.2% 11.4% 11.6% 11.8%% 12.0% 12.2% 12.4% 12.6%: 12.8%
& of patlents aver 60 years of aage (m) 340 353 367 381 285 4089 424 440 458
Incldance of PO N patlents aver &0 yaars of age 0.9% 08% 0.9% 0.8%% 0.9% 09% 05% 059% 0.9%
Incldance of P N patlents under &0 years of age 0.3% 05% 03% 0.3% 0.3% 0.23% 035% 03% 0.3%
Mumber of garatric PD patlants (m) 03 032 033 034 038 037 038 040 0O
__Mumber of PO patlants autsids gadatic patant population 08 oes nRd 085 AT O8R 000 00> 003
Total numbar of PO patents im) 112 114 147 120 122 125 128 131 124
—Froporiom o FOrpaEtients it i dissase o F R F R L TR ¥ R || i L TR 1 R a1 =Y
Proporion of PD patlents with moderate-savarns disaase 440 447 449 47 0L 449 4% L MR
Proportion of PO patlents with severe dissase 25%  25%  25% 253 25%% B2F% 25% 25 25%
Pl u it I'l_":l"'.\ I"'l_":\d ".35 I'I_':IE I'\_":IT I"\_":H:l I"I_":H:I I'I_':II'I I'\_.dl"l
# of modarate-sevaa PD patlants (m) 042 050 05 05 0 03 058 058 058
EETETE] Fatants im) [ I3 N W 3" B W = N W) I W BN R 1 W - B W™
% of mild PD patiants not adequataly controlled by current theraplas 15%  15%  15%  158%  15%  15%  15%  15%  15%
% of moderate-severs PD patients not adequataly controllad by cumant theraples 3% 87% AT AT ST 3T 3T 3T 3T%
% of sevara PD patients not adaquataly controllad By currant theraples TO%  TOe  TOL TR TO%L TO%  TOM, TORL TO0%
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& of modarate-severa PD patlents not adequately controlled by current theraples (my 018 019 019 019 020 020 021 021 022
= of sevara PD patlents not adequately controlled by curment theraplas (myj 020 020 020 021 02 022 02 023 023

= ~190,000 moderate-severe patients in U.S. deemed
inadequately controlled by current medical therapies CREDITSUISSE™
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Many Appropriate Patients Not Yet Offered DBS

Eurmpe

Population {m) 3101 6.3 2207 3001 3357 5424 2402 3563 3634
Preportion of population over 60 yrs of ags 11.2% 11.4% 11.6% 11.8% 12.0% 12.0% 12.4% 12.6% 12.8%
& of patlents cver 80 years of & age (m) 347 31 374 388 403 418 432 440 465
Incldence of PO In patlents over 60 years of age 0.8% 0.8% 0.5% 0.5% 0.0% 0.5% 0.5% 05% 0.9%
Incldence of PD In patlents under 60 years of age 03% 0.9% 0.3% 0.3% 0.58% 0.8% 0.5% 03% 0.3%
Mumber of gariatri: PO patlents im) 0.3 032 034 035 023 038 039 040 042
Mumber of PO patlents outslde genate patiant population 0.63 084 086 087 082 090 092 003 085
Total numbar of PO patiants (m) 114 147 119 122 125 128 131 194 127
Proportion of PO patlents with mild disease 4% B4% B4% 49 34%  34% B4 4% 4%
Proportion of PO patlents with modarate-severs dissase 4% 4% 41% 1% 4% 4% 4% 4% H%
Proportion of PD patlents with sevare dissase 250, 25 25% 25 25%  25%  25%  29%  25%
& of mild PD patiants (m) 0.30 040 041 041 042 043 044 045 047
& of moderate-severs PD patiants (m) 0.47 048 049 050 05 052 054 055 058
& of severs PO patlents (m) 0.28 020 030 08 03 032 032 033 024
% of mild PD patients not adequately controllad by current heraplas 3% 8% 3% 3% 8% 2% 5% 3% 8%
=% of moderate-severe PO patients not adequataly controllad by cument tharaples 380, 389, 38% 0S8 38%  38%  39%  30%  38%
% of severa PD p-atlgnts not adequately contralled by currant tharaples BS%  68% 6O G0 S8%  S8%  6O%  60% 66
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= ~190,000 moderate-severe patients in Europe deemed
inadequately controlled by current medical therapies
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Symptoms:

Issues:

Treatment:

Drug success:

Asymptomatic Mild

None Basic motor symptoms,
mild-moderate disability

N/A Monotherapy
when possible:
agonists;
amantadine;
selegiline;
levodopa when
needed

N/A Usually excellent
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Moderate

Motor complications

(wearing off, dyskinesia,

fluctuations), increasing
disability, medication
adverse effects

Polypharmacy:
agonists,
levodopa,

COMT inhibitor,

amantadine,
others

Severe

Severe motor
impairment, dementia,
non-motor symptoms,

significant disability,
intolerance of meds

Levodopa

Diminishing duration of symptom control for many



DBS: Technological Advances
Improve Ease & Outcomes

» Present: Patient selection tool: leverages expert
experience & RAND appropriateness
methodology to improve quality of patient referral;
new targets being studied

« Soon: New devices available to meet patient &
clinician needs; VA CSP#468 results available

« Future: Charge steering, MRI compatibility, brain
& body activity sensing
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Other Robust Treatments
Unlikely to be Available Soon

e Symptomatic
» Disease-modifying
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Conclusions

« DBS provides robust, relevant, and tailored
treatment of motor symptoms for appropriately
selected PD patients

« Use of DBS will likely expand and remain an
important treatment option for many years
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