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Background: The Unified Dyskinesia Rating Scale (UDysRS) evaluates dyskinesia in patients with Parkinson's disease (PD). A minimal clinically important change (MCIC)—the smallest change in a treatment outcome that a patient considers important—remains undefined for the UDysRS.

Objective: To utilize pivotal amantadine delayed-release/extended-release (DR/ER) trial data to derive MCICs for the UDysRS total score in patients with PD experiencing dyskinesia.

Methods: Pivotal trials included PD patients with ≥1 h daily ON time with troublesome dyskinesia and baseline scores ≥2 on the Movement Disorder Society-Unified Parkinson's Disease Rating Scale (MDS-UPDRS) Part IV, item 4.2. Patients randomized to amantadine DR/ER or placebo completed two consecutive 24-h diaries before each clinic visit and were evaluated during ON time with dyskinesia using the UDysRS, MDS-UPDRS, and Clinician Global Impression of Change (CGI-C). The UDysRS changes from baseline to week 12 were anchored to corresponding changes in MDS-UPDRS item 4.2 scores. A minimal clinically important improvement in the CGI-C and diary-reported ON time with troublesome dyskinesia (≥0.5 h) were supportive anchors. Receiver operating characteristic curves determined the UDysRS change values optimizing sensitivity and specificity to at least minimal improvement on each anchor.

Results: The analyses included 196 patients. Week 12 UDysRS total score reduction of ≥8 points corresponded to at least minimal MDS-UPDRS item 4.2 improvement. UDysRS reduction of ≥9 points corresponded to decreased ON time with troublesome dyskinesia of ≥0.5 h per patient diaries, and UDysRS reduction of ≥10 points corresponded to at least minimal improvement on the CGI-C.

Conclusion: Anchored to the MDS-UPDRS Part IV, item 4.2, an 8-point reduction in the UDysRS total score can be considered an MCIC for PD patients with dyskinesia.
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Introduction

In Parkinson's disease (PD), levodopa remains the most efficacious treatment for motor symptoms, but levodopa-induced dyskinesia (LID) commonly develops with long-term use (1). Dyskinesia can negatively impact physical, psychological, and social health, increase the cost of care, and reduce the quality of life (1–3). Management strategies for dyskinesia include fractionating or lowering levodopa dosage, modifying the dose of other PD medications, surgical interventions (including deep brain stimulation), or adding an anti-dyskinetic glutaminergic antagonist such as the uncompetitive N-methyl-D-aspartate receptor antagonist amantadine (4).

The delayed-release/extended-release (DR/ER) formulation of amantadine (Gocovri® amantadine ER capsules) is the only medication indicated for the treatment of dyskinesia (2017) (5). It is also indicated for adjunctive treatment to carbidopa/levodopa for OFF episodes (2021) and is the only medication currently available that improves OFF episodes without increasing risk for dyskinesia (5). It is designed to be taken once daily at bedtime, with delayed release to minimize effects on sleep, followed by a gradual increase in plasma concentrations overnight with high plasma levels on awakening that are sustained throughout the day when patients are likely to experience motor complications (5, 6).

In the recent pivotal trials leading to the FDA approval of amantadine DR/ER, the primary outcome measure was change from baseline to week 12 in the Unified Dyskinesia Rating Scale (UDysRS) total score (7, 8). The UDysRS is a four-part, reliable, comprehensive, clinimetric rating scale with acceptable inter- and intra-rater consistency designed to evaluate dyskinesia in patients with PD experiencing LID (9). Part I assesses the patient's self-report of ON dyskinesia severity, while Part II evaluates the patient's self-report of OFF dystonia severity over the previous week (9, 10). In Part III, the clinician rates the patient's impairment due to dyskinesia severity over seven body regions, while in Part IV the clinician rates the patient's disability due to dyskinesia severity based on the observation of four activities: talking, drinking from a cup, dressing, and walking (9, 10). All patient-rated (historical) and clinician-assessed (clinical) UDysRS items are scored on a scale of 0–4 (0 = normal, 1 = slight, 2 = mild, 3 = moderate, 4 = severe) (9). Written anchors associated with each item guide patients or clinicians in appropriate response selection (9). The UDysRS total score is calculated by summing the scores of all four parts, with a possible total ranging from 0 to 104 (9, 11).

Statistically significant improvements in efficacy outcomes do not necessarily denote clinical importance (11, 12). To determine how outcome changes may manifest in patients' everyday lives, it is necessary to establish a minimal clinically important change (MCIC)—the smallest change from baseline in a treatment outcome that a patient perceives as important (11, 13). Establishing an MCIC provides a readily interpretable direct estimate of the change in how a patient feels and functions secondary to treatment, which is not always known when study results are presented by comparing mean endpoint changes among treatment groups (14). An MCIC is not only relevant during the clinical assessment of patients but also integral to new drug development, facilitating efficacy interpretation and informing appropriate labeling claims (11, 15).

The EASE LID and EASE LID 3 studies were pivotal phase 3 trials assessing the efficacy and safety of amantadine DR/ER in patients with PD experiencing dyskinesia (7, 8). Both studies used the UDysRS total score as the primary outcome measure and demonstrated a significantly greater mean improvement in the UDysRS total score from baseline to week 12 for amantadine DR/ER vs. placebo (7, 8). Both studies showed amantadine DR/ER treatment reduced both dyskinesia and OFF time and increased ON time without troublesome dyskinesia (7, 8).

Change from baseline in the Movement Disorder Society-Unified Parkinson's Disease Rating Scale (MDS-UPDRS) score was a secondary outcome measure in these trials (7, 8). The MDS-UPDRS comprises four parts in which clinicians and patients evaluate the impact of PD signs and symptoms on patients' activities of daily living and movement (16). Part IV of the MDS-UPDRS assesses motor fluctuations and dyskinesia (16).

While previous research by Makkos et al. (11) and Mestre et al. (14) suggested minimal clinically important differences (MCIDs) for portions of the UDysRS, there is currently no established MCIC for the UDysRS total score. We utilized outcome data from the pooled pivotal amantadine DR/ER trials in patients with LID to identify MCICs for the UDysRS total score, anchored against a minimal change in the MDS-UPDRS Part IV, item 4.2 (Functional Impact of Dyskinesia), and against changes in time spent with dyskinesia from patient diaries and in Clinical Global Impression of Change (CGI-C) scores.



Materials and methods


Study design

These studies were conducted according to the ethical principles of the Declaration of Helsinki with approvals from local ethics committees or Institutional Review Boards. All patients provided informed consent. EASE LID (NCT02136914) and EASE LID 3 (NCT02274766) were randomized, double-blinded, placebo-controlled phase 3 trials lasting ≥13 weeks. The pooled trial database included assessment time points common to both trials (weeks 2, 8, and 12) and was used for the MCIC analysis (7, 8). For each trial, week 12 was the pre-specified primary outcome assessment time point. Eligible patients included those who were 30–85 years old with a clinical diagnosis of PD and receiving stable doses of a levodopa preparation administered ≥3 times daily (7, 8). The inclusion criteria also required a patient score ≥2 on Part IV, item 4.2, of the MDS-UPDRS indicating at least mild functional impairment due to dyskinesia and the patient experiencing at least 1 h per day (≥two 30-min periods) of troublesome dyskinesia, recorded between 9:00 am and 4:00 pm, in 24-h patient diaries on 2 consecutive days before study Day 1 (7, 8). Other key inclusion and exclusion criteria have been previously published (7, 8). The pooled modified intent-to-treat population included all randomized patients dosed with amantadine DR/ER or placebo who had ≥1 postbaseline UDysRS assessment.



Assessments

The UDysRS and MDS-UPDRS were completed at baseline and at each clinic visit. The CGI-C was completed at each clinic visit. Additionally, patients completed home diaries where they recorded their predominant motor state over each 30-min interval for 2 consecutive days (48 total h) at baseline and prior to each follow-up visit (7, 8). Patient training and diary concordance testing were completed at the screening to ensure patient or care partner understanding of each motor state and to confirm agreement among patients and raters (7, 8).

Part IV of the MDS-UPDRS assesses motor complications; item 4.2 specifically evaluates the functional impact of dyskinesia (16). Clinicians were asked to determine the degree to which dyskinesia impacts patient daily function in terms of activities and social interactions using information from the patient and care partner as well as observations during the clinic visit (16). Responses were anchored and scored similarly to the UDysRS questions, such that possible scores reflect a standard progression of disability, from 0 (normal) to 4 (severe impact), where a score of 2 (mild impact) indicates that symptoms are sufficient to cause at least modest functional impairment (16, 17).

Because the EASE LID and EASE LID 3 trials did not include Patient Global Impression of Change (PGI-C) ratings, which are often utilized to anchor MCIC determinations, the MDS-UPDRS Part IV, item 4.2, was selected as the most appropriate anchor in the calculation of MCICs for the UDysRS total score, as it is a measure of functional change due to dyskinesia based on patient impressions over the previous week, and is associated with a meaningful change in disability (16, 18). The CGI-C and diary measures of change in troublesome dyskinesia were chosen as supportive anchors (sensitivity assessment).



Statistical analysis

Prior to determining the MCIC, Pearson's and Spearman's correlations between the changes from baseline in the UDysRS total score and the changes from baseline in the MDS-UPDRS Part IV, item 4.2, were evaluated to determine the appropriateness of this measure as the primary anchor (11, 18). Descriptive statistics were also obtained for the changes from baseline in the UDysRS at each level of change in the MDS-UPDRS Part IV, item 4.2, as well as in the CGI-C and diary anchors.

An anchor-based approach (18) was used to determine the minimal clinically important change (MCIC) from baseline in the UDysRS total score denoting improvement, using week 12 results from the pooled phase 3 EASE LID and EASE LID 3 studies, where subjects with early study discontinuation had the last observations (changes in anchor and UDysRS total scores) carried forward. All evaluations were completed by treatment group and for all patients combined.

The MCIC for the UDysRS was first obtained using changes in the MDS-UPDRS Part IV, item 4.2, as the primary anchor. The analyses were then repeated using the CGI-C and reductions in daily ON time with troublesome dyskinesia at week 12 obtained from the diary data as supportive anchors. For these evaluations, minimal improvement was defined as a reduction of ≥1 point (e.g., a shift from “moderate” to “mild” impairment) on the MDS-UPDRS Part IV, item 4.2, or a score of at least 1 (meaning “minimally improved”) or greater using the CGI-C as an anchor. Because it was unclear whether 30 min (the minimum measured unit of change) indeed constituted minimally “important” improvement in the PD diary evaluations of ON time with troublesome dyskinesia, calculations of MCIC were done using both ≥30 min and ≥1 h of change per day as anchors.

In order to determine the MCIC, receiver operating characteristic (ROC) curves were constructed, plotting sensitivity vs. 1 minus specificity for each 1-point change in the UDysRS score. For each designated anchor, the MCIC denoting improvement was the UDysRS score change that minimized the objective function: [image: image]. Sensitivity was defined as the percentage of patients with a UDysRS score change equal to or less (more improved) than the value being tested among patients considered at least minimally improved as measured by the given anchor. Specificity was defined as the percentage of patients with a UDysRS score change greater (less improved) than the value being tested among patients not considered at least minimally improved as measured by the given anchor.

The evaluations to determine the MCIC for the UDysRS denoting improvement were repeated for the changes from baseline in each component of the UDysRS (Parts I, II, III, and IV) as well as for the subtotal of Parts I + II (subjective components) and the subtotal of Parts III + IV (objective components).

As the UDysRS total score is a composite of subjective and objective total scores, an additional evaluation was conducted to obtain the change from baseline for the UDysRS total score that would result in the best agreement between these two sub-scores (where agreement indicates whether both patient- and clinician-rated composites improved or not). This concordance/discordance evaluation was conducted using a similar ROC approach, with the objective function replaced by √ {[1-concordance (all subjects)]2 + [discordance (all subjects)]2}. This value was then used to provide additional characterizations of the MCIC values obtained using the anchor-based approaches.

Evaluations to determine the MCIC from baseline in the UDysRS total score denoting patient worsening were not conducted, as comparatively few subjects experienced any clinical worsening.




Results

For the pooled EASE LID and EASE LID 3 studies, the modified intent-to-treat population included a total of 196 patients (Supplementary Figure 1) (19). Patients' baseline demographic information and PD characteristics are provided in Table 1.


TABLE 1 Baseline demographics and Parkinson's disease characteristics.

[image: Table 1]


Correlations between changes in UDysRS and anchors

Individual changes in the UDysRS total score from baseline to week 12 are positively correlated with changes in the MDS-UPDRS Part IV, item 4.2, ratings (Figure 1). Pearson's correlation coefficient value was 0.44 (P < 0.0001) for the placebo group, 0.54 (P < 0.0001) for the amantadine DR/ER group, and 0.56 (P < 0.0001) for all patients. Mean changes from baseline in the UDysRS are summarized in Table 2 for each incremental level of improvement in the MDS-UPDRS Part IV, item 4.2, at week 12. The positive correlation shown in Figure 1 is also apparent in Table 2, as larger mean decreases in the UDysRS were seen with larger decreases (i.e., improvements) in the MDS-UPDRS Part IV, item 4.2. Generally, more subjects in the amantadine DR/ER group demonstrated improvements as compared to the placebo group. Improved subjects in the amantadine DR/ER group also had larger mean changes in the UDysRS total score than in the placebo group at each level of improvement for the MDS-UPDRS Part IV, item 4.2, anchor.


[image: Figure 1]
FIGURE 1
 Correlation of change from baseline in UDysRS total score and MDS-UPDRS Part IV, item 4.2. 274 mg amantadine base is approximately 340 mg amantadine hydrochloride. DR, delayed-release; ER, extended-release; MDS-UPDRS, Movement Disorder Society-Unified Parkinson's Disease Rating Scale; UDysRS, Unified Dyskinesia Rating Scale.



TABLE 2 Mean changes in the UDysRS total score for each level of change in the MDS-UPDRS Part IV, item 4.2.

[image: Table 2]

Mean changes from baseline in the UDysRS are also summarized in Tables 3, 4 for 30- and 60-min decreases in ON time with troublesome dyskinesia as well as incremental changes in the CGI-C, respectively. Positive correlations are also noted with these supportive anchors, as larger mean decreases from baseline corresponding to improvements in the UDysRS were seen with larger improvements in these anchors. As observed with the MDS-UPDRS Part IV, item 4.2, greater improvements in the UDysRS were seen among patients receiving amantadine DR/ER as compared to the placebo group across the different time points of the ON time with troublesome dyskinesia anchor.


TABLE 3 Mean changes in the UDysRS total score for each threshold of reduction in ON time with troublesome dyskinesia.

[image: Table 3]


TABLE 4 Mean changes in the UDysRS total score for each category of CGI-C rating.

[image: Table 4]



MCIC for UDysRS

A change of −8 in the UDysRS total score was associated with at least minimal improvement in the MDS-UPDRS Part IV, item 4.2 (sensitivity = 75%, specificity = 65%; Figure 2). An analysis of each component part of the UDysRS yielded MCIC values of −6 for UDysRS Part I, −1 for Part II, −3 for Part III, and −2 for Part IV (Table 5).


[image: Figure 2]
FIGURE 2
 Receiver operating characteristic curve (sensitivity vs. 1–specificity) for change in the UDysRS total score, using the Movement Disorder Society-Unified Parkinson's Disease Rating Scale Part IV, item 4.2 (≥1, minimal) as anchor [black line]. Actual change in UDysRS vs 1–specificity values [gray line] are also shown. 1–specificity values are shown as per the standard for ROC curves. LOCF, last observation carried forward; ROC, receiver operating characteristic; UDysRS, Unified Dyskinesia Rating Scale.



TABLE 5 Determination of minimal clinically important change* in the Unified Dyskinesia Rating Scale scores anchored to minimal improvement in the Movement Disorder Society-Unified Parkinson's Disease Rating Scale Part IV, item 4.2, by treatment group and for overall patients.

[image: Table 5]

Changes of −9 and −10 in the UDysRS total score from baseline to week 12 were associated with minimal decreases of at least 30 min (sensitivity = 69%, specificity = 79%; Figure 3) and 60 min (sensitivity = 69%, specificity = 78%) in ON time with troublesome dyskinesia as measured by patient diaries. A change in the UDysRS total score of −10 was associated with minimal improvement in the CGI-C (sensitivity = 71%, specificity = 68%).


[image: Figure 3]
FIGURE 3
 Receiver operating characteristic curve (sensitivity vs. 1–specificity) for change in the UDysRS total score, using patient diary recording of ON time with troublesome dyskinesia (≥0.5-h decrease) as anchor [black line]. Actual change in UDysRS vs 1–specificity values [gray line] are also shown. 1–specificity values are shown as per the standard for ROC curves. LOCF, last observation carried forward; ROC, receiver operating characteristic; UDysRS, Unified Dyskinesia Rating Scale.


Evaluations of the concordance between the changes from baseline in scores for the UDysRS subjective and objective parts showed that a change of −9 in the UDysRS total score provided the best concordance (77% of subjects) between these two sub-scores.

In total, 74% of patients receiving amantadine DR/ER vs. 50% of patients receiving placebo met the calculated MCIC of −8 for the UDysRS anchored to the MDS-UPDRS Part IV, item 4.2 (Figure 4). The percentage of subjects with decreases from baseline ≥8 points was 62%, and the sensitivity and specificity values for the MCIC of −8 for the UDysRS anchored to the MDS-UPDRS Part IV, item 4.2, yielded positive and negative predictive values of 82% and 54%, respectively.


[image: Figure 4]
FIGURE 4
 Cumulative distribution of response (UDysRS reduction of at least 8 points) at week 12 (measured using last observation carried forward). DR, delayed-release; ER, extended-release; UDysRS, Unified Dyskinesia Rating Scale.





Discussion

To our knowledge, this is the first study to derive MCIC values for the UDysRS total score. Calculations based on three different anchors measuring an observable change in patient-perceived function relative to dyskinesia (MDS-UPDRS Part IV, item 4.2; ON time with troublesome dyskinesia; and CGI-C) all returned similar MCIC values for improvement in the UDysRS total score of at least 8–10 points. Furthermore, this level of change provided good concordance between results for the objective and subjective components of the UDysRS.

As dyskinesia can be perceived differently by patients vs. clinicians, the similarity of MCIC calculations derived using these different patient-reported and clinician-reported measures is reassuring (14). Establishing an MCIC helps translate the relevance of changes in clinical trial outcomes in a way that aids clinicians in understanding the importance of treatment interventions (14). These MCIC values are also useful in research to help determine appropriate sample sizes for future clinical trials (20).

A decrease of ≥8 points in the UDysRS total score distinguished an MCIC consistent with relevant improvement in the extent to which dyskinesia impacts patients' daily function, as evaluated by the MDS-UPDRS Part IV, item 4.2. The 62% of subjects with score decreases of ≥8 points and the sensitivity and specificity values obtained using the MDS-UPDRS Part IV, item 4.2, as anchor yielded a positive predictive value (PPV) and a negative predictive value (NPV) of 82% and 54%, respectively, for the MCIC denoting improvement of −8 points. The comparatively greater PPV than NPV is most likely related to the study eligibility criteria (MDS-UPDRS Part IV, item 4.2, ≥2 for study inclusion) and the efficacy objective of the trials.

The MCIC as based on ROC analysis using the MDS-UPDRS Part IV, item 4.2, ratings as an anchor was supported by similar MCIC analyses anchored using the secondary anchors of patient diary self-reports of measurable reduction in time spent with troublesome dyskinesia, as well as CGI-C ratings. The diary analysis found that decreases of ≥9 points and ≥10 points in the UDysRS total score best discriminated patients with and without a 30-min or larger reduction or 60-min or larger reduction in ON time with troublesome dyskinesia, respectively (Supplementary Table 1). Similarly, the CGI-C analysis showed a decrease of ≥10 points in the UDysRS total score best discriminated patients with and without minimal improvement in overall PD signs, including dyskinesia (Supplementary Table 2).

Anchors for MCIC determinations should be independent and clinically relevant tools that can be individually interpreted and correlate with the outcome of interest (11). The MDS-UPDRS Part IV, item 4.2, was used as the primary anchor in the calculation of MCICs for the UDysRS total score because this anchor specifically assesses meaningful improvement in function as perceived by the patient and/or care partner (10, 16). It has been recommended that correlation for a good anchor exceed 0.3 (18). The strong correlation (r = 0.56) between changes in the MDS-UPDRS Part IV, item 4.2, and UDysRS scores further supports the choice of item 4.2 as the primary anchor measure. As patients were required to have item 4.2 scores ≥2 at baseline, the opportunity existed for worsening or improvement in this measure (7, 8).

The ROC analysis using the CGI-C returned a similar MCIC for the UDysRS as that of MDS-UPDRS Part IV, item 4.2 (−10 and −8, respectively); however, using CGI-C as the anchor did not show discriminatory power, as the same MCIC (−10) was obtained for most levels of improvement in the CGI-C, as shown in Supplementary Table 2. CGI-C was thus deemed a suboptimal anchor in MCIC determination for the UDysRS as compared to the MDS-UPDRS Part IV, item 4.2. The inability to establish an MCIC that reliably distinguishes various thresholds of change in the CGI-C may be due to the fact that, for this trial, CGI-C assessments evaluated global change in PD, rather than change in dyskinesia specifically (21). Similarly, the use of patient diary-reported reduction in troublesome dyskinesia as a primary anchor for MCIC determination was also determined to be suboptimal, as diaries measure the time spent in each motor state but do not evaluate the patient's perception of these states. Nevertheless, the fact that MCIC calculations using each anchor returned similar values adds a measure of confidence to our MCIC determination.

Previous studies have suggested minimal clinically important differences (MCIDs) for components of the UDysRS. Mestre et al. (14) determined an MCID for Part III of the UDysRS using levodopa infusions to assess patients with dyskinesia. They determined a 2.76-point increase or a 2.32-point decrease represented MCIDs for dyskinesia onset and remission, respectively (14). Our study found that an MCIC for Part III of the UDysRS distinguishing at least minimal improvement in the MDS-UPDRS Part IV, item 4.2, is −3 points, consistent with previous findings (14). Makkos et al. (11) evaluated patients with PD and motor complications every 6 months to suggest MCIDs for the historical (patient-rated) sections of the UDysRS (Parts I and II). They anchored UDysRS change to PGI and determined an MCIC for improvement of −2.5 points and for worsening of +1.5 points for UDysRS Part I, and an MCIC for improvement of −1.5 points and for worsening of +1.5 points for UDysRS Part II (11). The results of our study are partly consistent with those of Makkos et al. (11), calculating an MCIC for improvement of −1 point for UDysRS Part II; however, our MCIC for improvement in UDysRS Part I of −6 points is greater than their threshold. The reasons for this dissimilarity are speculative but could be influenced by differences in baseline severity of the samples, or the fact that patient improvements seen with amantadine DR/ER treatment were relatively large in magnitude, possibly influencing the MCIC calculations. It is important to consider that MCICs are not to be interpreted as definitive values determining whether or not an individual patient is experiencing a meaningful response, but instead as a level of change that best distinguished groups of individuals who either did or did not meet a particular threshold of improvement on the defined anchor.

The MCIC values are derived measures that will vary among studies because they can be determined in multiple ways, such as by calculating the mean score change in patients reporting improvement (called “mean change score”) or by using ROC curves to define the value that best distinguishes patients reporting vs. not reporting improvement (13, 20). The MCIC values may also change depending on the patient population and study circumstances used in their calculation (13, 20). For the pooled EASE LID and EASE LID 3 datasets, the low numbers of patients at the highest and lowest dyskinesia score extremes may have affected the precision of MCIC measurement. For example, all patients were required to have scores ≥2 on the MDS-UPDRS Part IV, item 4.2, at baseline, which meant that fewer patients had the capacity for decline on this anchor. Additionally, the low number of patients reporting worsening of dyskinesia made it impossible to estimate an MCIC for the UDysRS for patient decline. Findings from our analysis should therefore be replicated using other datasets.

It is also of note that, when calculated by treatment group, the MCIC values for patients receiving amantadine DR/ER were consistently higher than those for patients receiving placebo. This is speculated to result from the larger treatment effect observed with amantadine DR/ER as compared to placebo. Highly effective interventions that produce substantial improvements in patient symptoms could yield greater MCIC values, as patients may improve to such a degree that there is a reduced ability to pinpoint a minimally important change. This highlights the challenges of identifying an MCIC using data from subjects receiving highly efficacious therapies. Finally, the pooled studies did not include a Patient Global Impression nor a Health-Related Quality of Life scale. It would be useful to replicate MCIC calculations based on these established anchors.

Furthermore, although our analysis may have benefitted from a larger sample size, it used data from rigorously conducted phase 3 trials with investigators who were trained and experienced in scale administration. The concordance analysis conducted also supports the MCIC values from the primary ROC analysis based on sensitivity/specificity evaluations. Together, these results bode well for the overall MCIC determination. Nevertheless, replication of this work with additional datasets would lend greater certainty to the MCIC values obtained.

In summary, this analysis determined an MCIC for the UDysRS scale using data from well-controlled phase 3 clinical trials assessing a dyskinesia treatment for patients with PD. Evaluation against a minimally relevant change using three different anchors (≥1-point reduction in the MDS-UPDRS Part IV, item 4.2; ≥30- and ≥60-min reductions in patient diary-reported ON time with troublesome dyskinesia; and a rating of at least “minimally improved” on the CGI-C scale) yielded the calculation of similar MCIC values for improvement in the UDysRS total score (8, 9, and 10 points, respectively). Based on these analyses, a decrease of 8 or more points in the UDysRS score represents a minimum threshold for meaningful change in the patient-perceived impact of dyskinesia.
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