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C O N C L U S I O N S

A weighted combination of Part II Movement 

Disorder Society Unified Parkinson's Disease 

Rating Scale (MDS-UPDRS) items was shown 

to measure clinical decline with greater 

sensitivity than the original scale.

To demonstrate how a composite scale derived 

from the MDS-UPDRS Part II items can better 

detect meaningful changes in patients with PD 

as compared to the original scale

 Despite considerable interest, no (DMTs are available to PD patients. 

 Progression of PD signs and symptoms occurs at different rates over the 

course of the disease and further can be related to background use of 

symptomatic therapy. This heterogeneity causes challenges in 

demonstrating the benefits of even highly effective DMTs in clinical trials.

 Clinical trials assessing outcomes in PD patients typically use scales 

designed to comprehensively measure a range of PD symptoms that 

occur across the spectrum of disease, of which the MDS-UPDRS is a 

cornerstone measure. 

 To address this challenge, there is precedent for the development of 

composite scales optimized for sensitivity to clinical decline according to 

disease stage, treatment status, and symptom presentation.1,2 

► MDS-UPDRS Part II is a patient centric measure of the impact that PD has on activities of daily living. This 

study used robust PPMI natural history data to identify the aspects of daily living which decline at the different 

stages of PD. 

► Identifying key MDS-UPDRS Part II items and weighting selected items increase focus on the items that are 

most responsive to disease progression for each stage of PD, the sensitivity of the overall scale was increased. 

► This may have significant implications for clinical trial design in PD (e.g., reduced sample size and follow-up 

time), whereby DMTs can reach patients more efficiently.
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D I S C U S S I O NI N T R O D U C T I O N

Table 1. Demographic and baseline characteristics of the PPMI cohorts 

Table 2. VIP scores and corresponding PLS coefficients for the MDS-UPDRS Part II PPMI composite scales, 

VIP cut-off 0.5, stratified by cohort 

Figure 1. Re-baseline of patients as cohort criteria are met over time

MDS-UPDRS, movement disorder society unified Parkinson’s disease rating scale; MSDR, mean to standard deviation ratio; PLS, partial 

least squares; SD, standard deviation; VIP, variable importance in projection. 

M E T H O D S

R E S U LT S

Study Participants and Data

► Data were obtained from the PD cohort of the Parkinson’s Progression 

Markers Initiative (PPMI), an ongoing, international, multicenter natural 

history cohort primarily funded by the Michael J. Fox Foundation. Data 

were available from July 1, 2010 to July 1, 2023.

► This analysis utilized data from the MDS-UPDRS scale (© 2008 

International Parkinson and Movement Disorder Society) Part II (13 

items assessing motor experience of daily living) in subjects with 

confirmed PD. The analytic dataset included patients who had baseline 

and ≥1 post-baseline visit with complete data on Part II within 3 years. 

► Three cohorts were defined based on use of dopaminergic medications 

and presence of motor complications (≥25% time of waking day in OFF-

state and/or dyskinesia assessed on MDS-UPDRS Part IV).

► Cohort 1: Untreated, no dopaminergic mediation use

► Cohort 2: Treated without (w/o) motor complications

► Cohort 3: Treated with motor complications

► Patients were re-baselined once they met the criteria of another cohort 

(Figure 1).

► Baseline disease characteristics varied across PD cohorts as expected 

(Table 1), with patients in the treated cohorts being more advanced 

than patients in the untreated cohort.

► The three most responsive items (with their combined weights) were:  

cohort 1 - turning in bed, tremor, getting out of bed/car/chair, (45%); 

cohort 2 - turning in bed, getting out of bed/car/chair, and speech 

(57%); cohort 3 – turning in bed, speech, and handwriting (54%), 

respectively (Table 2). 

Each of the composite scales is optimized to 

detect clinical decline in the population from 

which it was derived, with different Part II items 

being more responsive to disease progression at 

different stages of Parkinson’s disease (PD).

Scales that exhibit increased sensitivity to 

disease progression will allow for more 

efficient trial design when examining disease 

modifying therapies (DMTs).

OBJECTIVE

► For the original vs optimized scales, the MSDRs increased from 0.5431 

to 0.5652 (+4%), 0.4265 to 0.5004 (+17%), and 0.3128 to 0.3822 

(+22%), for cohort 1, cohort 2, and cohort 3.  

► The increase in scale sensitivity corresponded to sample size 

decreases of ~8%, 27%, and 33%, reflecting powering improvements of 

~3, 11 and 13 percentage points at 80% initial power.
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Cohort 1 

(n=428)

Cohort 2 

(n=424)

Cohort 3 

(n=536)

Age in years, mean (SD) 62.8 (9.1) 65.0 (9.8) 64.5 (10.1)

Sex, n (%)

Male 294 (69) 260 (61) 320 (60)

Female   134 (31) 164 (39) 216 (40)

Age at diagnosis (years), 

mean (SD)
61.7 (9.1) 61.3 (10.2) 59.1 (9.9)

Race

White 398 (93) 396 (93) 510 (95)

Multiracial 10 (2) 12 (3) 12 (2)

Black/African          

American
8 (2) 6 (1) 6 (1)

Asian 5 (1) 5 (1) 6 (1)

Native American 1 (0) 1 (0) 1 (0)

Not specified 6 (1) 4 (1) 1 (0)

Time since diagnosis 

(years), mean (SD)
0.6 (0.5) 3.2 (2.0) 5.0 (2.4)

Hoehn and Yahr stage, n (%)                                                                                                  

1 160 (37) 104 (25) 82 (17)

2 268 (63) 320 (75) 355 (75)

3 NA NA 35 (7)

4 NA NA 2 (0)

MDS-UPDRS Part II Score, 

mean (SD) 
5.2 (4.0) 7.2 (4.8) 9.7 (6.3)

MDS-UPDRS, movement disorder society unified Parkinson’s disease rating scale; SD, 

standard deviation. 
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Follow up contributing to cohort 2 analysis

Patient 1: Example of patient who only ever fulfills criteria for cohort#1. Entire length of 

follow up contributes to model for cohort #1.

Patient 2: Example of patient who fulfills criteria for all three cohorts over the course of 

their follow up. When patient meets criteria for treated cohort #2, they are 

censored from the untreated analysis.
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Overlapping follow up across cohorts

M E T H O D S
Statistical Analysis

► Items were selected using partial least squares (PLS) regression 

applying a variable importance in projection (VIP) threshold of <0.5.

► The sum of selected items weighted by their model coefficients created 

the composite scale.

► Composite scale responsiveness to change was assessed using a 2-

year mean to standard deviation ratio (MSDR) for treated cohorts and a 

1-year MSDR for the untreated cohort (due to data limitations).

► Sample sizes were calculated based off observed MSDRs, slowing of 

30%, and power of 80% for an independent sample t-test. Changes in 

power were calculated using the initial N and the MSDR from the CS.
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