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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 

1/21/2021c



PD Clinical Course vs
Available Tx

Kalia LV, Lang AE et al, Lancet 2015

Requirements for successful 
development of  new therapeutics 



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 

• Outcome 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 

?
• 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 ??

• 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 ??

• 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 

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 



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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STEADY-PD III. Primary Outcome
Mean UPDRS Total Score in Meds ON state  
Raw and LED Adjusted

PSG STEADY PD investigators. Annals Internal Medicine 2020

Key Secondary Outcome

Mean OFF State UPDRS Motor 
Score

Time to Initiation of  
Antiparkinson Medications

PSG STEADY PD investigators. Annals Internal Medicine 2020



Quality of  life measures 
Important – absolutely. Sensitive to change -??

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, (%)†

Anxiety 40 (12.90%) 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 –
general concerns 

59 (19.03%) 237 (76.45%) 14 (4.52%)

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 ?

Measure Sample per group for 25% 

reduction in worsening

Sample per group for 50% 

reduction in worsening

Sample per group for 

100% reduction in 

worsening

Neuro‐QoL Anxiety                                               >1,000                          >1,000                         >1,000                         

Neuro‐QoL Depression                                          >1,000                          >1,000                          >1,000                         

Neuro‐QoL Lower 

Extremity                                      

>1,000 517 130

PDQ 39 Mobility                                                           >1,000 556 140

Neuro‐QoL Upper 

Extremity                                       

>1,000 960 240

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 

Function                                 

>1,000 427 107

MDS‐UPDRS 1.1                                                            >1,000 848 212

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

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

C. Marras et al. Manuscript in submission  



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)  

• What is missing in this 
picture 
• Holistic patient focused 

outcomes 

• Outcomes that are linked to 
disease biology 

• Outcomes that are linked to  
biological substrate in 
specific DX subset ( GBA, 
etc) 

Path to personalized medicine 
Genetically Targeted Tx in PD

Sardi et al, Movement disorders 2018



Genetically targeted therapeutics 

Sardi , Simuni , PRD 2018; 

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 ?



Digital outcomes. What do we have ?

• A LOT and a LITTLE 

•



30

CIS- PD STUDY: DEVELOPMENT OF A CLINICIAN 
FRIENDLY PLATFORM TO VISUALIZE DIGITAL READ 
OUTS 

Study participants used the Fox 
Wearable Companion app on their 

smartphones (iOS) and a Apple 
Smartwatch (provided) to collect data 
on their movements and other PROs.

Patient data will feed into a Clinician 
Dashboard that will be reviewed at 

each in-person study visit. Clinicians 
will assess how this data matches or 

differs from other clinical 
assessments and assess the utility 

of the data for clinical care.

Clinicians will participate in monthly 
calls with Intel to suggest 

improvements to the Clinician 
dashboard, iteratively developing the 

tool throughout the study.

served as the study 
technology partner
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FEASIBILITY OF USE AND COMPLIANCE

» Average compliance was 66%

» Total hours of  accelerometer data streamed 

was 83,432 (91% of  expected– 12 

hours/day, 5 days/week).

» Streaming was lower than expected in 

October and November 2017 (74% and 52%, 

respectively) due to issues with the study 

app functionality and technical support.

» Medication intake reporting was 60% of  

expected.

» Symptom reporting was 44% of  expected.

» Compliance level was similar across 

demographics and PD characteristics.

Percentage of Expected Data Streaming, 
Medication Reports, and PRO Reports

Key issues 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 III 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 
parallel with the refinement of the outcomes 



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

Funding:

• Studies sites

• Studies participants 


