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Overview
• PD clinical trials and outcomes
– Clinician‐administered scales
– Patient‐reported outcomes

• Digital outcome measures: opportunities, challenges
• Is it time?
• Clinical trials of the future (now!)

PD clinical trials and outcomes
• PD is a multi‐domain fluctuating progressive condition
• Types of clinical outcome assessments (FDA):
–
–
–
–

Clinician‐reported outcomes (ClinROs)
Patient‐reported outcomes (PROs)
Observer‐reported outcomes (ObsROs)
Performance outcomes (PerfOs)

• Symptomatic trials and disease‐modifying trials

Clinician‐administered scales
MDS‐UPDRS part III (example)

‘some’ limitations of the MDS‐UPDRS
• ‘Snapshot’ measurement of a patient condition
• Inherent subjectivity (patient and physician)
• Risk of recall bias:
– mood
– (non‐)motor fluctuations
– sleep/rest

• Time expenditure
• Investigator and location dependency
Lim, 2018

‘more’ limitations of the MDS‐UPDRS
• Inaccurate reporting (part I and II):
– dyskinesia vs. tremor
– physical fatigue vs. mental fatigue
– ICBs

•
•
•
•

Reliability (training requirement)
Meaning of a compound score
Non‐linearity
Floor effect, may not detect subtle clinical changes
Lim, 2018

Patient‐reported outcomes
Information on the patient's health condition as directly reported by the
patient, without outside interpretation from anyone.

Digital outcome measures
opportunities, challenges

mobile health technologies (mHealth)
310.4 million wearable devices sold in 2017
504.6 million wearable devices to be sold (2021)

not if, but how!

Opportunities
Wider accessibility
Ecological validity
Continuous monitoring
Multi‐domain assessment

Better monitoring
Better patient engagement
Better outcomes

Positive Impacts of Developing Novel Endpoints Generated
by Mobile Technology for Use in Clinical Trials*
SPECIFIC BENEFITS
SHORT-TERM
Patient
Centricity

Development of high-quality,
patient-centric, mobile
technology-derived endpoints

MEDIUM-TERM

Increase in clinical trials that yield more
complete information on how therapies affect
aspects of disease most important to patients

Reduced participation burden
(patient and caregiver) in clinical
trials

Increase in clinical trials that yield better
information to inform regulatory and labeling
claims as well as subsequent reimbursement
decisions

Fewer barriers to trial
participation
Larger, more inclusive, and
more generalizable trials
Efficacy

Efficiency

LONG-TERM

Greater use of endpoints that
matter to patients in clinical
trials

Inclusion of mobile technologyderived endpoints in earlyphase trials and in postmarket
surveillance

Improved predictability rates for
advancement from phase II to
phase III trials

Generation of data needed by
payers to make coverage
determinations during clinical
trials

Prevention of delays in
coverage, payment, and use
decisions

Increased efficiency of
postmarket surveillance

Increase in participation and retention of
patients in clinical trials through the
development and selection of measures that
matter to patients
Increase in number of potentially successful
treatments taken forward for testing in phase
III trials, particularly in high-risk therapeutic
areas

Prevention of delays in patient access to
therapies

*The term “clinical trial” is used here to refer to studies done to support regulatory approval for marketing.
Source: Clinical Trials Transformation Initiative’s Mobile Clinical Trials – Novel Endpoints Project

Challenges
Systematic review (2005 ‐ 2015)
588 original articles assessed
65% included fewer than 30 patients
< 50% employed a standard methodology to validate diagnostic tests,
8% confirmed their results in a different dataset
87% occurred in a clinic or lab
Axial features domain was the most frequently studied, followed by bradykinesia.
Rigidity and nonmotor domains were rarely investigated.
6% of the systems reached a maturity in technology to hope for a clinical use

Challenges
Standardized development and validation processes
Integration of devices from different companies in a comprehensive data
platform
Streamline regulatory approval of health technologies
Challenging the effort, cost, and the risk of ‘failure’ of novel outcomes in
clinical trials
Patient engagement
Provider engagement (clinical vs. technical know‐how)
Ethical and legal issues

Is it time?

Clinical trials and technology‐objective outcomes

Evidence is Needed to Establish
Clinical Trial Endpoints
Derived from mHealth

Evidentiary portfolio
for device implementation in clinical trials
meaningful
health aspect
concept of
interest
outcome
assessment

Izmailova 2018; CITI 2017, Artusi 2020

Content
validity

Responsiveness

Reliability
assessment

Construct
validity

Is it time? YES

to thread the RIGHT path with confidence

Clinical trials of
the future (now!)

Motor Working Group Survey on health technology and
motor Parkinson disease (2020)

An example in PD
in 2021
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