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What is the Methodological Issue Being Addressed? As the focus of interventional trials in
Parkinson’s disease (PD) shifts from symptomatic treatment to disease-modifying therapies, the
population of interest is moving earlier in the disease course. Existing measures, including the
MDS-UPDRS, and common clinical trial endpoints were developed with the full spectrum of PD
severity in mind and are not optimized for early-stage PD (Hoehn & Yahr ≤2).

Introduction As one component of a multi-stakeholder collaboration to optimize endpoints for
early intervention that are clinically meaningful and sensitive to change in early PD,[1] quantitative
methods were employed to investigate subsets of items and alternative scoring strategies that
might improve MDS-UPDRS Part 3 measurement properties and responsiveness (sensitivity to
change) in early PD.

Methods Based on input from PD experts and existing patient-focused qualitative and quantitative
data,[1] multi-dimensional measurement models were hypothesized that, importantly, correspond
to interpretable alternative scoring algorithms, and items were identified that are less relevant for
early-stage PD. Potential measurement models and their corresponding scoring algorithms were
tested using a series of confirmatory factor analysis (CFA) models. Change (3- or 5-points) on the
patient-reported Part 2 score was used as an anchor for examining the responsiveness of these
potential scores, specifically looking at the effect size, standardized response mean, and Guyatt’s
responsiveness statistic for groups who reported improvement or worsening. These potential scores
were further investigated using bootstrap-based power analyses. 

All analyses were conducted in a sample of people with early PD (Hoehn & Yahr ≤2) across 1
observational (PPMI; baseline N=983) and 7 interventional (baseline N=1159) trials available in the
Critical Path for Parkinson’s database. Included participants had the MDS-UPDRS collected in the
absence of effects from symptomatic treatment (either treatment naïve or in the “off” medication
state) and no missing item-level data.

Results When total scores were computed using scoring algorithms corresponding to the
best-fitting CFA models, both responsiveness and power increased for this early PD sample
compared to the traditional scoring algorithm. Specifically, alternative scoring algorithms decreased
the required sample size to achieve power=0.80 at 6 months by, for example, up to 50 (e.g., from
225 to 175), and increased responsiveness by up to 0.12 (on an effect size scale), for this early PD
sample. CFA models achieved acceptable model fit when they included 4-5 dimensions based on
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symptom clusters, re-framed right and left sides into most- and least-affected sides, and accounted
for inter-item relationships stemming from repeated tasks (e.g., rigidity assessed separately for
each limb); fit further improved when either 3 or 5 items identified as less relevant in early PD were
removed.

Conclusion These results highlight the importance of tailoring chosen clinical outcome
assessment-based endpoints to the population of interest, and that suitable endpoints for earlier
stages of a condition are likely not the same as those developed to assess meaningful benefit of
novel treatments in later stages of the same condition. They also demonstrate the effectiveness of
using patient-focused qualitative and quantitative data to guide decisions.
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