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The Parkinson’s Disease Comprehensive
Response (PDCORE): a composite approach
integrating three standard outcome measures

Matthias Luz,I Alan Whone,z’3 Niccolo Bassani,4 Richard K. Wyse,5 Glenn T. Stebbins® and
Erich Mohr'

There is an increasing need for improved endpoints to assess clinical trial effects in Parkinson’s disease. We propose the
Parkinson’s Disease Comprehensive Response as a novel weighted composite endpoint integrating changes measured in three estab-
lished Parkinson’s outcomes, including: OFF state Movement Disorder Society Unified Parkinson’s Disease Rating Scale Motor
Examination scores; Motor Experiences of Daily Living scores; and total good-quality ON time per day. The data source for the
initial development of the composite described herein was a recent Phase II trial of glial cell line-derived neurotrophic factor.
A wide range of clinically derived relative weights was assessed to normalize for differentially scoring base rates with each endpoint
component. The Parkinson’s disease comprehensive response, in contrast to examining practically defined OFF state Unified
Parkinson’s Disease Rating Scale Motor Examination scores alone, showed stability over 40 weeks in placebo patients, and all 432
analyses in this permutation exercise yielded significant differences in favour of glial cell line-derived neurotrophic factor. The
findings were consistent with results obtained employing three different global statistical test methodologies and with patterns of
intra-patient change. Based on our detailed analyses, we conclude it worth prospectively evaluating the clinical utility, validity and
regulatory feasibility of using clinically supported final Parkinson’s disease comprehensive response formulas (for both the Unified
Parkinson’s Disease Rating Scale-based and Movement Disorders Society-Unified Parkinson’s Disease Rating Scale-based versions)
in future disease-modifying Parkinson’s trials. Whilst the data source employed in the initial development of this weighted compos-
ite score is from a recent Phase II trial of glial cell line-derived neurotrophic factor, we wish to stress that the results are not
described to provide post hoc evidence of the efficacy of glial cell line-derived neurotrophic factor but rather are presented to fur-
ther the debate of how current regulatory approved rating scales may be combined to address some of the recognized limitations of
using individual scales in isolation.
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ADL = activities of daily living; CI = confidence interval; CID = clinically important difference; GDNF =glial cell
line-derived neurotrophic factor; GST = global statistical test; LS = least squares; MDS = Movement Disorder Society; PDCORE =
Parkinson’s disease comprehensive response; UPDRS = Unified Parkinson’s Disease Rating Scale
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Parkinson’s disease is a multifaceted disorder, with a
broad spectrum of clinical symptoms including motor,
cognitive, behavioural, and autonomic aspects. The diver-
sity of the condition makes it difficult to assess potential
treatment benefits in a standardized way that is adequate-
ly balanced across the entire disease spectrum and accept-
able to regulatory agencies. Even if focusing on a single
functional domain, i.e. motor performance, employing
just a single scale or subscale may increase noise, particu-
larly in small cohort investigations (Evers et al., 2019).
The complexity of the challenge is potentially illustrated
by several observations in the ongoing Parkinson’s thera-
peutic development program involving glial cell line-
derived neurotrophic factor (GDNF).

As part of the program, two Phase 2 studies testing
intermittent bilateral intraputamenal administration of
GDNF have recently been completed, a 40-week placebo-
controlled, randomized, double-blind study and a subse-
quent 40-week open-label, all-active extension study
(Whone et al., 2019a, b). Neither of the studies met its
primary clinical endpoint, percentage change from base-
line in the OFF state Unified Parkinson’s Disease Rating
Scale (UPDRS) motor score (Part 3), or any secondary
clinical endpoint. Both studies were therefore correctly
reported as negative. However, GDNF, as compared to
placebo, induced a marked, statistically significant in-
crease in 'SF-DOPA Positron Emission Tomography

key clinical endpoints including the OFF state UPDRS
motor score, OFF state UPDRS activities of daily living
(ADL) score (Part 2), and total good-quality ON time
per day consistently favoured GDNF numerically at every
post-baseline time-point. In addition, the concordance
within individual patients between these endpoints was
greater in those who were on GDNF throughout the pro-
gram versus those who received placebo followed by
GDNF (Whone et al., 2019b).

Based on the aggregate available data, regulatory agen-
cies both in the USA and Europe endorsed moving into
Phase 3 with a single placebo-controlled pivotal study of
80 weeks duration. However, primary endpoint recom-
mendations were discordant, with change from baseline
in the OFF state Movement Disorder Society (MDS)-
sponsored revision to the UPDRS motor score, the
MDS-UPDRS Motor Examination score (Part 3), being
recommended in the USA and change from baseline in
total good-quality ON time per day in Europe.

We developed and now propose a novel weighted com-
posite endpoint which combines the two agency-recom-
mended endpoints with the change from baseline in the
OFF state MDS-UPDRS Motor Experiences of Daily
Living score (Part 2) to provide a broader, integrated
view of unmasked motor disease. A composite combining
an objectively assessed motor examination with two pa-
tient-reported outcome measures that reflect the day-to-
day reality of how much time a patient spends OFF, and



Parkinson’s disease comprehensive response

the impact on motor function in daily life when in the
OFF state, may have utility in future trials. This report
summarizes initial efforts exploring this combined end-
point, the Parkinson’s disease comprehensive response
(PDCORE), which has been optimized based on model fit
using clinical criteria.

Materials and methods

The details of the GDNF Phase 2 studies that constituted
the data source for this work have recently been pub-
lished (Whone et al., 2019a, b). In brief, in the parent
study, 41 patients with moderately advanced Parkinson’s
disease underwent neurosurgical implantation of a cus-
tomized drug delivery device and were then randomized
to receive intraputamenal GDNF or placebo infusions
every 4weeks for a total of 40weeks (Whone et al.,
2019a). Subsequently, all study completers had the option
to enrol in an open-label extension study where everyone
received GDNF for another 40weeks (Whone et al.,
2019b). Conventional UPDRS scores and patient-reported
outcomes were assessed every 8weeks throughout the
studies (!®F-DOPA uptake at baseline and Week 40).

Change from baseline in the OFF state UPDRS motor
and ADL scores, together with a change from baseline in
total good-quality ON time (Hauser et al., 2000), was
initially selected for inclusion in the PDCORE. The com-
ponents were normalized for differentially scoring base
rates by assigning relative weights based on thresholds
for clinically important differences (CIDs) that were con-
sidered clinically comparable, starting with 10 points for
the motor score, 5 points for the ADL score, and 1.67h
(100 min) for good-quality ON time. Due to the different
direction of clinically positive changes in good-quality
ON time versus the other two components, values for
this endpoint were multiplied by —1 for inclusion in the
composite.

Exploratory analyses were undertaken to understand
the impact of employing different weightings on the indi-
vidual components and determine a final version of the
PDCORE (see Supplementary Appendix A, for the statis-
tical analysis plan). Secondary objectives included (i) com-
paring the performance of the PDCORE with a
multivariate analysis of the individual components via the
global statistical test (GST) procedure (O’Brien, 1984),
(ii) assessing the performance of a modified PDCORE
based upon the Motor Examination and Motor
Experiences of Daily Living (Motor Experiences of Daily
Living) sections of the MDS-UPDRS score, and (iii)
assessing the performance of the PDCORE in a separate

BRAIN COMMUNICATIONS 2020: Page 3of [0 | 3

earlier randomized, placebo-controlled study of GDNF in
patients with Parkinson’s disease (Lang et al., 2006).

Three distinct threshold values for each UPDRS compo-
nent and four values for change in good-quality ON time
were derived from established CID ranges (Shulman
et al., 2010; Hauser et al., 2014; Ferreira et al., 2016;
Lees et al., 2017; Schapira et al., 2017). The proposed
threshold values for change in good-quality ON time
were corroborated via a prospective online survey that
was conducted by Dr. Jon Stamford at The Cure
Parkinson’s Trust, London, UK, amongst 217 patients
with Parkinson’s disease. Detailed results of this survey
will be published elsewhere. Notably, 10.0, 10.8, and
11.5 points were used for change in the OFF state
UPDRS motor score, 4.4, 5.0, and 5.9 points for change
in the OFF state UPDRS ADL score, and 1.5, 1.67, 2.0,
and 2.2h for change in good-quality ON time (for ra-
tionale, see statistical analysis plan). Corresponding val-
ues for change in the OFF state MDS-UPDRS Motor
Examination score were 12.0, 13.0, and 13.8 points,
while those for change in the OFF state Motor
Experiences of Daily Living score were 4.8, 5.5, and 6.5
points (Hoehn and Yahr <2), 4.6, 5.3, and 6.2 points
(Hoehn and Yahr 2.5), and 4.4, 5.0, and 5.9 points
(Hoehn and Yahr 3), respectively using published UPDRS
to MDS-UPDRS conversion algorithms (Goetz et al.,
2012). With this, a total of 36 (3 x 3 x4) possible per-
mutations for each, the PDCORE and the MDS-UPDRS-
based PDCORE were obtained per time-point.

The PDCORE at Week 40 was the primary endpoint.
The primary analysis was based on a mixed model for
repeated measures including all time-points up to Week
80, with baseline PDCORE as a covariate, treatment se-
quence, visit and their interaction as fixed effects, and
subject-within-treatment-sequence as a random effect.
Differences between treatment sequences at Weeks 16
and 40 were estimated via least squares (LS) means and
related 95% confidence intervals (CIs). The Week-80-
PDCORE for patients who received GDNF in both stud-
ies (GDNF/GDNF sequence) was compared with the
Week-40-PDCORE for patients who received a placebo
in the parent study and were switched to GDNF in the
extension study (placebo/GDNF sequence). As this was
an exploratory study, no corrections for multiple compar-
isons were performed.

As part of the secondary analyses, the above models
were repeated for the MDS-UPDRS-based PDCORE. To
test for sensitivity, all analyses were replicated after
removing baseline PDCORE from the list of covariates.
In addition, intra-patient analyses of change were per-
formed for the final version of the PDCORE and the in-
dividual endpoint components. For the GST analyses,
three different methodologies were used: modified gener-
alized LS, ordinary LS, and ranked sum (O’Brien, 1984;
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Tang et al., 1993). Each methodology was performed
using the raw (unweighted) PDCORE components in trip-
licate and pairwise combinations as well as separately at
Weeks 16, 40, and 80 (after correcting for the difference
in directionality of clinically positive changes).

After determining the optimized PDCORE formula
based on model fit with clinical criteria, summary statis-
tics were calculated and the impact on the selected model
of several covariates including age, sex, L-dopa respon-
siveness at baseline, OFF state UPDRS motor score at
screening, OFF state Hoehn and Yahr stage at screening,
time since the first symptom, time since diagnosis, and
E_DOPA uptake at baseline was explored using a mixed
model for repeated measures similar to that used for the
primary analysis. Furthermore, assuming that clinical
change may temporally lag behind the biological change
(Whone et al., 2019b), the GDNF/GDNF sequence was
analysed for a potential correlation between change from
baseline to Week 40 in '"SF-DOPA uptake and change
from Week 40 to Week 80 in the final PDCORE, using
Fisher’s Z transformation of the sample correlation coeffi-
cient to obtain Pearson’s correlation estimate (7).

To explore the advantage of using the PDCORE versus
an unweighted combination of its components, the final
PDCORE formula was retrospectively assessed in terms
of its power to detect a relevant difference between treat-
ment groups at Week 40 using the observed differences
and covariances across individual components, adopting a
recently published method for a fixed-weight approach
(Jin et al., 2019).

The final (optimized) model was also used to assess the
performance of the PDCORE in a prior randomized, pla-
cebo-controlled study of GDNF in Parkinson’s disease
which, like the current studies, did not meet its primary
and secondary clinical endpoints (Lang et al., 2006). Based
on the assumption that the observed lack of efficacy in the
latter study was due to insufficient drug distribution in the
putamen (Salvatore et al., 2006; Whone et al., 2019a), it
was hypothesized a priori that the PDCORE would not
yield positive results when reassessing this dataset.

All analyses were performed using SAS® 9.3 (SAS/STAT
12.1 and SAS/IML 12.1). GST methodologies were imple-
mented by adapting the %GlobTest SAS macro previously
described (Dmitrienko et al., 2007). Unless otherwise speci-
fied, all tests were two-sided and performed at an alpha
level of 0.05, and all CIs are presented at the 95% level.

The data that support the development of PDCORE are
available from the corresponding author upon request.

Results

A total of 432 analyses were performed by running four
complete analysis sets (using both the conventional
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UPDRS scores and the respective MDS-UPDRS scores
with and without adjustment for baseline) on all 36 pos-
sible PDCORE permutations at three distinct time-
points. All results were statistically significant in favour
of GDNF (see Fig. 1 and Supplementary Appendix B,
for a mixed model for repeated measures statistical out-
put). The baseline-adjusted PDCORE analysis showed
substantial LS mean improvements in GDNF-treated
patients of at least —18.81 points at Week 16 (95% CI:
26255, —11.358), —16.70 points at Week 40 (95%
CI: —23.836, —9.569), and —28.77 points at Week 80
(95% CI: —37.592, —19.957), whereas no LS mean
changes were seen in placebo-treated patients (maximum
at Week 16: —0.06 points, 95% Cl: —8.504, 8.390;
maximum at Week 40: —4.29 points, 95% CI: —13.203,
4.614).

The minimum LS mean differences between the treat-
ment sequences were —19.06 points at Week 16 (95%
CL: —29.950, —8.172; P=0.0011), —13.09 points at
Week 40 (95% CI: —23.434, —2.746; P=0.0146), and
—25.16 points for the comparison of Week 80 GDNF/
GDNF versus Week 40 placebo (95% CI: —36.523,
—13.801; P<0.0001). The differences between the
results for the PDCORE and the MDS-UPDRS-based
PDCORE were small, as expected in view of the largely
linear conversion. Notably, removing baseline PDCORE
as a covariate from the model did not appreciably alter
the results for either PDCORE version. Similarly, the
GST analyses were statistically significant in favour of
GDNF with all three methodologies and at all time-
points for all triple combinations and most of the pair-
wise combinations (see Supplementary Appendix C for
GST statistical output).

As these results did not pose any relevant restrictions
(i.e. all tested thresholds led to a composite score that
was qualitatively and to a great extent quantitatively con-
sistent across all permutations), the selection of threshold
values for the PDCORE components within the bounda-
ries of the tested permutations was made based on clinic-
al considerations. The following optimized values were
selected:

i. OFF state UPDRS motor score: 10.8 points; this value
was previously proposed as a large CID (Shulman e al.,
2010).

ii. OFF state UPDRS ADL score: 5.2 points; this value is the
midpoint of the calculated range of 4.4-5.9 points for
large CIDs in ADL (Shulman et al., 2010), and equivalent
to 10.8 motor points based on maximum possible values
for the UPDRS motor (108) and ADL (52) scores.

iii. Good-quality ON time: 1.67 h; this value is consistent
with changes in OFF time that were previously proposed
as substantial clinical differences (Hauser et al., 2014),
and with improvements in good-quality ON time that
led to the registration of opicapone (Ferreira et al.,
2016; Lees et al., 2017) and safinamide (Schapira et al.,
2017). Furthermore, 1.67 h is close to the midpoint of
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Figure | Scatter plot of PDCORE LS mean differences. The figure summarizes the results of all 432 analyses performed as part of the
permutation exercise. The analyses were done in four separate sets of PDCOREs including either conventional UPDRS scores or the respective
MDS-UPDRS scores with or without adjustment for the baseline values. Each graph represents a complete set of 108 analyses using three
threshold values for each UPDRS component and four threshold values for change in good-quality ON time at three time-points. Each point in
the graphs represents the result of one analysis, with the position of the point on the x-axis indicating the time-point, the position on the y-axis
indicating the magnitude of the estimated effect (LS mean difference), and the colour indicating the level of statistical significance.
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Figure 2 Profile of the final PDCORE over time. Data points represent means, and error bars represent standard errors. The baseline
PDCORE was artificially set to O for both sequences. One GDNF patient was involved in a car accident during the study and was excluded from
the analysis due to a conus injury preventing several parts of the UPDRS at different time-points from being completed. Two patients in each
sequence had missing values for good-quality ON time at Week 40 (one placebo/GDNEF patient also at Week 80) and were excluded from the
respective analyses. Treatment differences were significant at P =0.0009 at Week 16, P=0.0136 at Week 40, and P < 0.0001 for the comparison
of Week 80 GDNF/GDNF versus Week 40 placebo.
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Figure 3 Intra-patient change in the final PDCORE. The final PDCORE was calculated as Ix + 10.8/5.2y — 10.8/1.67z = Ix + 2.08y —
6.47z (x: change from baseline in OFF state UPDRS motor score; y: change from baseline in OFF state UPDRS ADL score; z: change in total
good-quality ON time per day). Negative PDCORE values are indicative of clinical improvement. (A) Placebo/GDNF sequence. Patients received
placebo between baseline and Week 40 (randomized, double-blind), followed by GDNF between Week 40 and Week 80 (open-label) (Whone
et al,, 2019a, b). Two patients had missing values for good-quality ON time at Week 40 and one at Week 80 and were excluded from the
respective analyses. The distribution of the PDCORE values across placebo patients at Week 40 appears to be heterogeneous, with limited
response in approximately half of the patients. In contrast, at Week 80 (placebo/GDNF), a more homogeneous pattern of negative PDCORE
values emerges. (B) GDNF/GDNF sequence. Patients received GDNF both between baseline and Week 40 (randomized, double-blind) and
between Week 40 and Week 80 (open-label) (Whone et al.,, 2019a, b). One patient was involved in a car accident during the study and was
excluded from the analysis due to a conus injury preventing several parts of the UPDRS at different time-points from being completed. Two
other patients had missing values for good-quality ON time at Week 40 and were excluded from the analysis. The distribution of the PDCORE
values across GDNF patients at Week 40 appears to be similar to the pattern observed in patients of the placebo/GDNF sequence at Week 80,
with further improvements incurred by Week 80. Of note, all patients in the GDNF/GDNF sequence had a negative PDCORE value (indicating
clinical improvement) at Week 80.

the range specified by participants in The Cure For the MDS-UPDRS-based PDCORE, the following
Parkinson’s online survey (93-120 min).

With these threshold values, the final PDCORE for-
mula reads as follows: * Hoehn and Yahr <2: PDCORE = 1x + 13.0/5.7y —
13.0/1.67z = 1x + 2.28y — 7.78%
* Hoehn and Yahr 2.5: PDCORE = 1x + 13.0/5.5y —
13.0/1.67z = 1x + 2.36y — 7.78z
(x: change in UPDRS motor score; y: change in UPDRS * Hoehn and Yahr 3: PDCORE = 1x + 13.0/5.2y —
ADL score; z: change in good-quality ON time). 13.0/1.67z = 1x + 2.50y — 7.78z

formulas were derived:

PDCORE = 1x + 10.8/5.2y — 10.8/1.67z
= 1x+2.08y — 6.47z,
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Figure 4 Intra-patient change in the individual PDCORE components. Negative values are indicative of clinical improvement (values
for good-quality ON time were multiplied by — | before the analysis). (A) Placebo/GDNF sequence. Patients received placebo between baseline
and Week 40 (randomized, double-blind), followed by GDNF between Week 40 and Week 80 (open-label) (Whone et al., 2019aq, b). Two
patients were excluded from the analysis at Week 40 and one at Week 80 due to missing values for good-quality ON time. The response pattern
across endpoints and patients at Week 40 appears to be discordant and heterogeneous, and responses, where noticeable, are limited. In
contrast, at VWeek 80, a more concordant and homogeneous response pattern emerges. (B) GDNF/GDNF sequence. Patients received GDNF
both between baseline and Week 40 (randomized, double-blind) and between Week 40 and Week 80 (open-label) (Whone et al,, 20194, b). One
patient was involved in a car accident during the study and was excluded from the analysis due to a conus injury preventing several parts of the
UPDRS at different time-points from being completed. Two other patients had missing values for good-quality ON time at Week 40 and were
excluded from the respective analysis. The response pattern across endpoints and patients at Week 40 appears to be similar to the pattern
observed in patients of the placebo/GDNF sequence at Week 80, with further concordant improvements incurred by Week 80. Of note, all but

three patients in this sequence had values <0 (indicating clinical improvement) for all three endpoints at Week 80.

(x: change in MDS-UPDRS Motor Examination score;
y: change in MDS-UPDRS Motor Experiences of Daily
Living score; z: change in good-quality ON time).

Figure 2 presents the profile of the final PDCORE over
time, Fig. 3 the intra-patient change in the final PDCORE
and Fig. 4 the individual PDCORE components (without
weighting), and Fig. 5 the results of the covariate analyses
using the final PDCORE. The correlation analysis in the
GDNF/GDNF sequence suggested a relationship between

change from baseline to Week 40 in '®F-DOPA uptake
and change from Week 40 to Week 80 in the final
PDCORE both in the anterior and central/posterior puta-
menal regions of interest [r = —0.552 (95% CI: —0.810,
—0.114; P=0.0135) and r = —0.434 (95% CI: —0.749,
0.041; P=0.0638), respectively] — potentially suggesting a
clinical composite score/biomarker tie-up.

The post hoc power assessment returned one-sided
power estimates of 84% and 66% for the weighted and
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Figure 5 Covariate analyses using the final PDCORE. Note: *measured at screening, **measured at baseline. The impact on the
PDCORE of the covariates was explored using a similar MMRM as the one described for the primary analysis. Adjustment for OFF state Hoehn
and Yahr stage at screening appeared slightly to improve the results; no other covariate was found to have a relevant impact on the results or

improve the model fit. MMRM = mixed model for repeated measures

unweighted test statistics, respectively, and two-sided
power estimates of 75% and 54% (weighted and
unweighted) at a 5%-significance level.

Applying the final baseline-adjusted PDCORE model to
the first Phase 2 study of GDNF in Parkinson’s disease
(Lang et al., 2006) yielded no evidence of a significant
LS mean difference either at 3months (—18.475, 95%
Cl: —-37.602 to 0.651; P=0.0578) or at 6months
(—6.149, 95% CIL: —30.129 to 17.830; P=0.6050).

Discussion

It has become increasingly clear that neither using a sin-
gle MDS-UPDRS subscale nor all four domains can ad-
equately capture the patient-experience, and thus broader
endpoints are required to assess treatment effects (Huang
et al., 2009; Stocchi et al., 2018; Evers et al., 2019).

The PDCORE is a novel weighted composite endpoint
designed to integrate rater assessment of motor function in
the practically defined OFF state, and its implications on
the integrity of the nigrostriatal projection, with the
patient’s reported perspective. Common composites like
the MDS-UPDRS total score use the nominal values of the
included sections which necessarily leads to skewing of the
composite towards the section with the highest nominal
value, typically the motor section. By contrast, the
PDCORE components are normalized for the differential
base rates based on published threshold values for large
CIDs (Shulman et al., 2010; Hauser et al., 2014; Ferreira
et al., 2016; Lees et al., 2017; Schapira et al., 2017).

This study provides insight into analyses employing
PDCORE. It combines regulatory-recognized key end-
points including clinician-rated and patient-reported out-
comes and has implications for future disease-modifying
treatment trials. These PDCORE analyses represent an
initial attempt to answer the crucial question of whether
a CID can only be defined for a single outcome or also
for a set of outcomes even though the differences for the
individual outcomes may each be below the CID level.

The use of the PDCORE was explored over a wide range
of relative weights for its three endpoint components.
PDCORE showed stability over 40weeks in placebo
patients, and all 432 analyses in this permutation exercise
yielded marked and statistically significant differences in fa-
vour of GDNF. The two treatment sequences were reliably
discriminated at all three time-points tested, starting as early
as 16 weeks into the parent study. The findings were con-
sistent with the positive results obtained with the use of
three different GST methodologies and by the different pat-
terns of intra-patient change in the placebo/GDNF sequence
as compared with the GDNF/GDNF sequence.

Based on the results of the present study, clinically sup-
ported final formulas were selected both for the UPDRS-
based and MDS-UPDRS-based versions of the PDCORE.
A post hoc power assessment of the final formula sup-
ported the proposed fixed weight approach by showing
markedly improved power estimates for the weighted test
statistic relative to the unweighted test statistic.
Furthermore, we found that utilizing PDCORE did not
change the outcome of an earlier failed GDNF Phase II
study (Lang et al., 2006) — where there was no difference
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between GDNF vs placebo. This was unsurprising since
study failure in that instance may have been primarily
due to insufficient drug distribution in the putamen
(Salvatore et al., 2006); a drug delivery problem which,
as evidenced by 'F-DOPA uptake, was subsequently
overcome (Whone et al., 2019a).

When proposing a new scale or new composite score,
investigators would typically model from patients in large
scale natural history cohorts (although using data from
prior trials has the advantage of providing a placebo receiv-
ing group), and we recognize using data from a concluded
study risks bias. The current PDCORE data, since they
were derived post hoc, do not provide proof of efficacy for
GDNF. However, what they do importantly suggest is that
using PDCORE in future disease-modifying Parkinson’s tri-
als (as a consistency-focused measure of broader disease
presentation) offers a potential optimization of the way we
use current clinical rating scales — reducing variance and
minimizing placebo effects. To that end, it seems critical
next to pursue validation for the PDCORE by obtaining
regulatory permission to use it as a co-primary outcome
(with a ‘gold standard’ measurement also as a co-primary)
in the future trials of neuroprotective and neurorestorative
agents in Parkinson’s disease.
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