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I concede BUT I dissent




Equipoise

* “When participating in any dangerous sport, one
should maintain an equipoise between fearless
boldness and commonsense caution”

(an example from Webster dictionary)

Talk objectives

Review data on the design of the current PD
symptomatic Tx studies

Review limitations of the current design of the
disease modification studies

Discuss pros/cones of existing scales vs novel
approaches

Convince MYSELF in Con position
Lets get started

$/21/2021




PD Clinical Course vs
Available Tx

Degree of disability

Kalia LV, Lang AE et al, Lancet 2015

Requirements for successful
development of new therapeutics

Tx that impacts
patient function

Outcomes
acceptable to
regulators




Symptomatic therapies for
reduction of motor
disability

Let’s start with easy staff

Newly approved Tx in PD: last 12 months
Quantitative vs qualitative advances ?

Target — motor fluctuations

Rescue Tx
+ Levodopa inhaler
* Apomorphine SL

Reduction of OFF time

« Istradefylline ( A2A
antagonist ) -1 hour OFF/
6 hours OFF at baseline

* Opicapone (COMT
inhibitor ) -1 hour OFF/ 6
hours OFF at baseline

* QOutcome measures

* Reduction of OFF time based
on patient completed diaries

 Patient reported outcome-
correct ?

= Reduction of motor disability
based on UPDRS score

* Long lived and proven —
correct ?

» Accepted by FDA
* Do not fix what is not broken




What do we need for management

of motor features
7

Therapeutics for late

manifestations of the

disease

+ Freezing of gait

* Postural instability

* Meaningful reduction of OFF
time

* Prevention of development of

motor complications rather than
fixing them

Why do we lack such
therapeutics

+ Lack of sensitive outcome
measures 7?7

* Wrong studies design ?

+ Limited understanding of
the biology???

When we get there we will see it

What are the most urgent needs in
PD symptomatic TX

Effective management of
cognitive symptoms

Management of fatigue

Management of autonomic
symptoms

Effective management of
mood/ anxiety / sleep

Why do we lack such
therapeutics

+ Lack of sensitive outcome
measures 7?7

* Wrong studies design ?

* Limited understanding of
the biology???

When we get there we will see it




PD Clinical trials: 2020
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Landscape of PD drug
development

Disease B

Modifying| —
Therapies| -..

K. McFarthing et al. Parkinson’s drug development review. J PD 2020

Phase 3 PD drug clinical
trials: mostly symptomatic Tx




Disease modification

That is tough BUT we are making progress

Disease modification




Disease-Modifying Strategies for Parkinson’s Disease

Loraine V. Kalla, MD. PhD.=2% Suncll k. KKalla, MD. PhD. % and Anthony E. Lang, MDT=2
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Outcome measures in PD
disease modification trials

Time to initiation of ST
Change in UPDRS score

Time to onset of motor
complications

Composite measure ( NET-
PD)
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Quality of life measures

Important — absolutely. Sensitive to change -7?

Number and percent of change scores exceeding or falling within the
conditional minimal detectable change (cMDC) threshold over 3 years (
STEADY-PD3)

Neuro-QoL Domain Score worsened, N, (%)* No change™ Score improved,N, (%)}

TAnxiety 0 40(29%) @ 246 (79.35%) 24 (7.74%)
Depression 33 (10.65%) 263 (84.84%) 14 (4.52%)
Stigma 19 (6.13%) 287 (92.58%) 4 (1.29%)
Lower extremity function 28 (9.06%) 278 (89.97%) 3(0.97%)

Upper extremity function 17 (5.48%) 286 (92.26%) 7 (2.26%)

Positive affect 54 (17.53%) 207 (67.21%) 47 (15.26%)
Applied Cognition — 59 (19.03%) 237 (76.45%) 14 (4.52%)

general concerns
Executive function 33(10.65%) 271 (87.42%) 6 (1.94%)

C. Marras et al. Manuscript in submission

Quality of life measures

Suitable as outcome measures ?

Sample sizes estimates (per group) for a clinical trial using components of the
Neuro-QoL and corresponding legacy measures

Sample per group for 25% ' Sample per group for 50% | Sample per group for
reduction in worsening reduction in worsening 100% reduction in
worsening

Neuro-Qol Anxiety >1,000
Neuro-QoL Depression >1,000
Neuro-QolL Lower >1,000 130
Extremity
PDQ 39 Mobility >1,000 556 140

Neuro-QolL Upper >1,000 960 240
Extremity
PDQ 39 ADL >1,000 473 119

Neuro-Qol Stigma >1,000 >1,000 >1,000
PDQ 39 Stigma >1,000 >1,000 >1,000

Neuro-Qol Executive >1,000 427 107
Function
MDS-UPDRS 1.1 >1,000 48 212

These sample sizes, which assume a two-sided test with alpha = 0.05 and beta = 0.2, are estimated
using data from the STEADY IIl study.

C. Marras et al. Manuscript in submission




Outcome measures in PD
disease modification trials

Time to initiation of ST *  What is missing in this

picture

Change in UPDRS score + Holistic patient focused

. outcomes
Time to onset of motor

.. * Outcomes that are linked to
complications

disease biology

Composite measure ( NET- * Outcomes that are linked to
PD) biological substrate in

specific DX subset ( GBA,
etc)

Path to personalized medicine
Genetically Targeted Tx in PD

SARDI ET AL ]
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FIG. 1. Potential mechanisms for genetic-based investigational therapies for Parkinson’s risease l.argehng - synucleln (SNCA), gb\:ucerebrosn:lase

(GBA), and leucine-rich repeat kinase (LWFKZ} Targeting SNCA: (1) reducing 1] 3)
(4) reducing avail of 5 mhlmng celular uptake of &-synuclein. Targellng the GEA palhway (B)

increasing glucocerebrosidase (GCase) activity, (7) modulating GBA-related ids. Targeting LRRK2: (8) LRRK2 kinase inhibitors.

Sardi et al, Movement disorders 2018 Northwestern ¢ “'\ Northwestern
Medicine: 1“5 University




Genetically targeted therapeutics

Table 1
Diseice modifying genetic-based targeted therpies in active PD clinical trisls®.

Targeting Mechunbim of sction Drug. Therspeutc S Encaling Countries ClinlealTruks go 10°
me chanism modslity
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symiclein azgregation
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Usa
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GCase: glucocercbrosidase; GLs: glyeosphingolipids
HV: healthy volunteee; AD: ; POD: GBA-PD; PK/PD: nd TEAE: Adverse Events MDS-UPDRS: Movement Disorder Soety
Unified Parkinson's Disease Rating Scale; ADAS-eng: Alzheimer's Disease Assessment Seale- cognirive subseale; OGIC: ADGS Clinician's Global Impression of Change.

* From Clinieal Trials gov unless noted otherwise, Accessed September 2015,

" Phase I in AD patlents might aipport advancement Into Phase 2/3 for PD.

© Brom hiege//www. trslregistee ol

4 LRRK? program from: herps://www denalltherapeutics com,/press.

What do we need

Reliable and sensitive measures to assess PD disability in real time
Measures that are superior to the current rating scales

Measures that capture patient reported outcomes

Tools that are scalable

Data outputs that are readily interpretable

Measures that are accepted by the investigators and regulatory
authorities

Are we there yet ?




D1g1ta1 outcomes. What do we have ?
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Arm Swing as a Potential New Prodromal Marker
of Parkinson’s Disease

Anat Mreiman, PhD,"#** Hagar Bemad-Elazari, B36,"* Avner Thaler, MD, PhD,2? Eytan Giadi-Yaoobi, MD.2
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Key 1ssues to be addressed

Data validation
Data sharing

Regulatory pathway— will the regulators accept
digital readouts as key outcome in clinical trials ?
* Yes

* BUT more work needs to be done ( WATCH-PD)




Biological outcomes

Essential for early phase development
Biological substrate
Target engagement
Surrogate biomarkers

Examples in other Dx states
AD amyloid and tau imaging
Serum biomarkers

Will not replace clinically meaningful outcomes in
Phase I1I studies

Conclusions. Equipoise

We do need better outcome measures

These will come from better understanding of the
disease biology

Therapeutic development has to advance in
narallel with the refinement of the outcomes




Novel outcomes in PD clinical trials
How to get to the finish line

K
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Long And |
Winding Road
ahead
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