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Time-to-event analysis mitigates the
impact of symptomatic therapy on
therapeutic benefit in Parkinson’s
disease trials
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The use of symptomatic medications represents a challenge for clinical trials of novel medicines
designed to slow Parkinson’s disease progression. A time-to-event (TTE) approach using a defined
motor progression milestone may mitigate the confounding effect of symptomatic therapy on the
Movement Disorders Society-sponsored revision of the Unified Parkinson’s Disease Rating Scale
(MDS-UPDRS). This analysis uses prasinezumab- and placebo-treated groups from the PASADENA
study to evaluate the impact of symptomatic medications on treatment effects by comparing a TTE
approach to a change-from-baseline approach with and without censoring the population upon
starting symptomatic therapy. While the TTE approach yielded consistent hazard ratios between
censored and non-censored analyses, the estimated difference between treatment arms using the
change-from-baseline approach was lower without censoring than with censoring, suggesting a
potential masking of prasinezumab treatment effects by symptomatic therapy. Thus, the TTE
approach may mitigate the potential confounding effect of symptomatic therapy on MDS-UPDRS
Part III.

The use of efficacious standard-of-care symptomatic dopamine replace-
ment therapies represents a major challenge for clinical trials testing novel
treatments aimed at slowing Parkinson’s disease (PD) progression in early-
stage PD1–5. Trials often focus on a treatment-naïve PD population to
mitigate the impact of symptomatic medication on clinical rating scales,
such as the Movement Disorders Society-sponsored revision of the Unified
Parkinson’s Disease Rating Scale (MDS-UPDRS). The MDS-UPDRS is
commonly used as an outcome measure; an increase in score indicating
worsening as the disease progresses6,7. However, as treatment-naïve indi-
viduals progress in their PD signs and symptoms andMDS-UPDRS scores
increase, they often need to start symptomatic treatments to improve their

symptoms, andoften this happenswithin a relatively short period (e.g., 6–12
months). Thus, even though symptomatic medications do not change the
course of the disease, any increase/adjustment inmedication during the trial
is likely to improve the MDS-UPDRS scores, masking the real underlying
disease progression. If an experimental drug reduces disease progression
and results in lessneed to change symptomaticmedications, an imbalance in
medication changes between groups can potentially mask or underestimate
the true benefits of the new therapy8.

Clinical trials in early-stage PD populations need to have a short
duration and/or employ statistical methodologies to mitigate the masking
effect of symptomatic treatments; for example, by censoring participants
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upon starting symptomatic therapies. Having a trial with a short treatment
duration limits the interpretation of data and extrapolation of effects to
people who are treated with their standard of care over a long period.
Employing statistical methodologies, such as censoring participants who
start or change symptomatic therapies, is also problematic, given the
uncertainty associatedwithmodeling outcomes for visits after the censoring
event. Indeed, such approaches may not be accepted by regulators. Thus,
solutions that enable clinical trials in early-stage PD populations receiving
background standard-of-care medication are required.

In thePASADENAtrial, the primary endpoint of change frombaseline
in MDS-UPDRS Total Score (sum of Parts I, II and III scores) at Week 52
did not reach statistical significance3. However, secondary analyses revealed
a potential reduction in disease progressionwith prasinezumab, particularly
in subgroups with fast disease progression4 and over longer follow-up
periods9. This suggests that prasinezumab may offer benefits beyond
symptomatic relief, but due to the slow progression of PD, these effectsmay
require sensitive analytical approaches to be detected in a short trial. The
PASADENA study population thus provides a useful dataset with which to
evaluate techniques for mitigating the impact of symptomatic therapies.

Time-to-event (TTE) endpoints have been successfully used in trials
for other neurodegenerative diseases, including multiple sclerosis10, amyo-
trophic lateral sclerosis11,12 and Alzheimer’s disease13–15, and may offer a
promising way to measure disease progression in clinical trials for PD.
Specifically, if the event is more likely to occur prior to changes in symp-
tomatic therapy regimen (including starting a symptomatic therapy), the
treatment effect should be similar regardless of whether or not data are
censored on this basis. For a trial in PD, a threshold for meaningful motor
progression needs to be established. Horvath et al. (2015) produced esti-
mates of meaningful within-patient improvement and worsening across a
range of baseline severities determined by Hoehn and Yahr stage16. They
followed traditional anchor-based estimation methodology, using the
ClinicalGlobal Impression of Improvement (CGI-I) as the anchormeasure,
producing an estimate of a 5-point worsening (a mean change of 4.63 in
patients rated as ‘Minimally worse’ and a cut score of 4.5 using a Receiver
OperatingCharacteristic curve) inanearlyPDpopulation (HoehnandYahr
Stage 1‒2)16. As these analyses were conducted usingMDS-UPDRS Part III
data collected in ONmedication state, Trundell et al. (2025)17 subsequently
conducted analyses to estimate the threshold formeaningful within-patient
worsening for the MDS-UPDRS Part III score in OFF medication state,
using data from the PASADENA trial and the CGI-I as the anchor
measure17. These analyses also support the use of a 5-point threshold for
meaningful within-patient worsening (mean, 4.98 points; median, 5
points)17. Furthermore, it was demonstrated that those participants who
experienced a motor progression (compared to those who did not) had
statistically greater progression onmeasures ofmeaningful function, such as
MDS-UPDRS Part II17. Trundell et al. additionally used a modified Delphi
panel to seek clinical consensus on the threshold for clinically meaningful
motor progression17. Based on the results of the anchor-based analyses in
OFF and ON medication, the modified Delphi panel achieved consensus
supporting the use of 4‒6 points as a suitable range, and the specific use of 5
points as the progression threshold for MDS-UPDRS Part III in OFF
medication state17. We hypothesized that using time to a ≥5-point increase
on MDS-UPDRS Part III would limit the impact of symptomatic
medication on the study outcome because changes in medication are
more likely to occur after meaningful motor progression has occur-
red. Indeed, the change in medication could be in response to the
meaningful motor progression.

We tested our hypothesis using data from the PASADENA study3, by
comparing the change from baseline on MDS-UPDRS Part III using a
Mixed-Effects Model for Repeated Measures (MMRM) with a TTE
approach (i.e., time to meaningful motor progression). Analyses with and
without censoring of data upon starting/changing symptomaticmedication
wereperformedto test thehypothesis that treatment effectswouldbe similar
independent of the approach to handle change inmedication with TTE but
not with the MMRMmethodology.

Results
Participant characteristics
Data from316 participants comprising themodified intent-to-treat (mITT)
populationwho entered Part 1 of the PASADENA study (the initial double-
blind phase or 52-week double-blind treatment period)were included in the
TTE analysis. For the MMRM analysis, 309 participants who completed
Part 1 and initiated Part 2 (the 52-week blinded dose extension phase where
all participants received prasinezumab) were included. The low-dose
(1500mg) and high-dose (4500mg) prasinezumab groups were pooled for
this analysis and baseline demographics and disease characteristics were
well-balanced between the placebo- and prasinezumab-treated groups3.

MMRM analysis of MDS-UPDRS Part III
The mean (standard error) change from baseline in MDS-UPDRS Part III
score atWeek 52was 5.57 (±0.897) points for the placebo-treated group and
4.12 (±0.646) points for the prasinezumab-treated group when censoring
the participants after they started symptomatic therapy (Fig. 1a). The esti-
mated treatment differencewas−1.44 points (80%confidence interval [CI]:
−2.84, −0.05) (Table 1). Without censoring the participants after they
started symptomatic therapy (Fig. 1b), the mean (standard error) change
from baseline at Week 52 was 2.68 (±0.841) points for the placebo-treated
group and 1.95 (±0.606) points for the prasinezumab-treated group,with an
estimated treatment difference of −0.73 points (80% CI: −2.04, 0.57)
(Table 1).

TTE analysis
The hazard ratio for time to a 5-point increase in MDS-UPDRS Part III
score, comparing the placebo-treated group to the prasinezumab-treated
group, was 0.82 (80% CI: 0.68, 0.98) when censoring the participants after
they started symptomatic therapy (Fig. 1c and Table 1) and 0.84 (80% CI:
0.70, 1.00) without censoring (Fig. 1d and Table 1).

These analyseswere also consistent in the comparison of the early-start
and delayed-start groups at Week 104 (Supplementary Table S1 and Sup-
plementary Figure S1).

Impact of symptomatic therapy initiation
During thefirst 52weeks, theproportionof eventswhere a 5-pointor greater
worsening in MDS-UPDRS Part III score was observed before starting
symptomatic PD therapy was 97% in the placebo-treated group and 96% in
the prasinezumab-treated group.

Discussion
The presented analyses highlight the complexities of evaluating potential
disease-modifying therapies in early-stage PD. Our findings provide evi-
dence that traditional continuous change from baseline analyses using
uncensored data might underestimate disease progression and potentially
mask the effects of novel treatments aimed at slowing disease progression.
Whilst themodeled change following censoring using anMMRMapproach
could have overestimated the treatment effect, the lack of consistency
observed with and without censoring is concerning and supportive of our
hypothesis. Furthermore, our results demonstrated greater consistency in
hazard ratios between the censored and non-censored analyses and nar-
rower CIs for the TTE approach, compared to the MMRM approach.
Indeed, most participants in the PASADENA trial experienced a mean-
ingful motor progression milestone (≥5-point worsening in MDS-UPDRS
Part III) before starting their symptomatic therapy. This suggests that TTE
endpoints may offer a more reliable approach for assessing disease-
modifying therapies in the context of clinical trials on topof standardof care,
where symptomatic treatment adjustments may occur.

The start of symptomatic therapy reduced the measurable disease
progression (increase in MDS-UPDRS Part III points at Week 52) by 2.89
points in theplacebo group (5.57 points in the censoring analysisminus 2.68
points in the analysis without censoring), which is equivalent to 52% less
measurable progression over the treatment period. The observed attenua-
tion of treatment effects in the MMRM analysis further supports the
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hypothesis that symptomatic therapy initiation or changes can mask the
potential benefits of disease-modifying therapies such as prasinezumab.
This phenomenonposes significant challenges for clinical trial design inPD.
As the disease progresses, patients will likely require adjustments in their
symptomaticmedication regimens, potentially confounding the assessment
of disease-modifying effects and requiring larger and longer studies.
However, while increasing the dosage or frequency of symptomatic medi-
cations can temporarily alleviate motor symptoms, this approach has
inherent limitations. Dopamine replacement therapies do not alter the
underlying disease course, and over-reliance on escalating doses can lead to
complications, such as motor fluctuations, dyskinesias, and other side
effects, ultimately diminishing the patient’s quality of life18. Therefore,
assessing the true effect of a disease-modifying therapy early on is critical,
even in the presence of symptomatic medications. By demonstrating the
potential to delay or reduce the need for escalating symptomatic treatments,
a disease-modifying therapy offers an important advantage beyond simply
managing current symptoms. This translates into a potential preservationof
therapeutic options for later stages, a critical consideration for patients
facing a progressive disease like PD.

Focusing clinical trials exclusively on advanced PDpopulations, where
symptomatic medication changes are no longer feasible, also poses sig-
nificant challenges. In these later stages, motor fluctuations, non-motor

symptoms, and comorbidities are often more prevalent and severe, intro-
ducing considerable variability and confounding factors into study out-
comes. The complex interplay of these factors canmake it difficult to isolate
and accurately measure the specific impact of a disease-modifying therapy.
Furthermore, patients with advanced PD may have limited remaining
capacity to further slow their neurodegeneration and motor progression,
potentially underestimating the true benefit of a disease-modifying inter-
vention. Therefore, studying early-stage PD populations, where the
potential for diseasemodification is greater, provides a clearer picture of the
therapy’s impact on slowing disease progression.

Another core advantageof aTTEendpoint is that it is easier to interpret
than a mean change from baseline comparison, given that its mean-
ingfulness to patients is directly linked to the meaningfulness of the event,
with inherent patient-centricity and interpretability. Unlike mean changes
on continuous rating scales, which can be abstract and difficult for patients
to grasp, TTE outcomes focus on discrete, clinically relevant events that
directly impact a patient’s life. In the context of PD, the event of reaching a
5-point worsening in MDS-UPDRS Part III signifies a tangible decline in
motor function17, often translating to noticeable difficulties in daily activities
and a reduced quality of life.

This shift in focus from numerical scores to meaningful events aligns
with the growing emphasis on patient-centered care. By prioritizing
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interval, MDS-UPDRS Movement Disorder Society-sponsored revision of the
Unified Parkinson’s Disease Rating Scale, MMRMMixed-effect Model for Repeated
Measures, TTE time-to event.
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outcomes that resonate with patients’ lived experiences, clinical trials can
better capture the true impact of therapeutic interventions and empower
patients to make informed decisions about their treatment options. Fur-
thermore, the interpretability of TTE outcomes facilitates communication
between healthcare providers and patients. Discussing the likelihood of
reaching a specificmilestone, such as a 5-point decline inmotor function, is
more intuitive and relatable than explaining changes in average scores. This
clarity can enhance shared decision-making, as patients and clinicians can
engage inmeaningful conversations about the risks and benefits of different
treatment options based on concrete, patient-relevant outcomes.

Future research could explore other patient-centric TTE endpoints in
addition to the 5-point worsening threshold. These could include events
related to non-motor symptoms, such as cognitive decline or sleep dis-
turbances, or milestones related to functional independence and quality of
life. This milestone-based strategy to monitor PD progression has been
implemented in the Parkinson’s Progression Markers Initiative study19. By
incorporating a broader range of patient-relevant outcomes, clinical trials
can provide amore comprehensive understanding of the impact of disease-
modifying therapies on the overall well-being of individuals with PD.

The generalizability of our findings may be limited by the specific
design of the PASADENA trial. Since the participants were discouraged
from starting symptomatic therapy during the 52-week, Part 1, double-
blind, placebo-controlled period unless deemed clinically essential, most
participants experienced motor worsening before starting symptomatic
therapy, which may not be replicable in future clinical trials with different
study designs or population characteristics. Additionally, the lack of
imbalance in thePASADENAtrial in the proportion of events reachedprior
to starting symptomatic therapy between treatment groups (97% in
placebo-treated group and 96% in the prasinezumab-treated group) could
potentially influence the relative robustness of the TTE and MMRM
approaches in future trials. Thus, while the PASADENA trial provides
valuable insights into the potential of TTE analyses, its specific design —
where most participants experienced motor worsening before initiating
symptomatic therapy—may not fully reflect the complexities of real-world
clinical practice. In routine care, patients with early-stage PD often start or
adjust symptomaticmedications as part of their standardmanagement, and
these adjustments may occur at different time points and with varying
frequencies.

Thesefindings raise the question of howaTTE analysiswould perform
in a broader population with more heterogeneous medication patterns.
Thus, it will be crucial to assess whether the observed advantages of TTE
overMMRMinmitigating the impact of symptomatic therapy changes hold
true when treatment adjustments occur organically and less predictably
throughout the study period. To bridge this gap, future research should
prioritize studies designed to address the generalizability of TTE analyses in
real-world settings. For example, by conducting trials in larger,more diverse
cohorts of early-stage PD patients with varying baseline characteristics,
disease severity, and medication regimens. This would allow for a more
comprehensive evaluation of the TTE approach across different patient

subgroups and treatment scenarios. Complementing randomized con-
trolled trials with observational studies that track real-worldmedication use
and disease progression in early PDwould provide valuable insights into the
natural history of the disease and the impact of symptomatic therapy
adjustments on motor outcomes. Employing modeling and simulation
techniques to explore the robustness of TTE analysis under different
assumptions about treatment patterns, adherence, and disease progression
rates could help identify potential biases and limitations of the approach and
inform future trial design.

Another potential limitation of a TTE approach is the dichotomization
of the MDS-UPDRS, a continuous scale, which can lead to a potential
disadvantage of reduced accuracy and pose the question of the variability
around the threshold and its acceptability. The selection of a 5-point wor-
sening in MDS-UPDRS Part III as the threshold for meaningful motor
progression in our TTE analysis was a critical decision that balances clinical
relevance with statistical considerations. This threshold is supported by a
growing body of evidence suggesting that a change of 5 points or more on
the MDS-UPDRS Part III represents a clinically meaningful decline in
motor function, both in the “ON” and “OFF” medication states16,17. This
threshold alignswith expert consensus andhas been shown to correlatewith
patient-reported quality-of-life measures. Moreover, the 5-point threshold
offers a practical advantage in clinical trials, since it represents a significant
enough change to be detectable within a reasonable timeframe, allowing for
efficient study design and data analysis. As indicated above, although the
dichotomization of a continuous scale like MDS-UPDRS Part III simplifies
the analysis and interpretation of results, it inevitably leads to some loss of
information. By categorizing patients into two groups (those who have
reached the threshold and those who have not), we may overlook the
nuanced variations in disease progression that occur below the threshold.
This could potentially affect the sensitivity and specificity of the TTE ana-
lysis. For instance, patients who experience a 4-point worseningmay still be
experiencing clinicallymeaningful decline, but theywould be categorized as
not having reached the event in the TTE analysis. To address this limitation,
future research could explore alternative approaches to threshold selection
and analysis. For example, by evaluating the impact of different thresholds
on theTTEanalysis and comparing the results to assess the robustness of the
findings, or by utilizing time-varying thresholds that adjust based on indi-
vidual patient characteristics or disease progression patterns. Indeed, in
PASADENA, using 4 points as the threshold instead of 5 points produced
comparable results (i.e., a similar magnitude of effect between the estimand
strategies); however, with 6 points the treatment effect was larger under the
hypothetical strategy than the treatment policy strategy, due to an increase
in the proportion of patients changing their symptomatic therapy regimen
prior to the event (data not shown).

The choice of a threshold and thedecision todichotomize a continuous
scale involve a trade-off between clinical relevance, statistical considerations,
and practical feasibility. The 5-point threshold represents a pragmatic and
clinically meaningful choice, but future research should continue to refine
our understanding of how best to measure and analyze disease progression

Table 1 | Overview of MDS-UPDRS Part III MMRM and TTE analyses from the PASADENA full Part 1 data snapshot

MDS-UPDRS Part III (“OFF” medication state) at baseline mITTa Placebo (n = 105) vs. prasinezumab pooledb (n = 211)

Estimand strategy Hypothetical strategy Treatment policy strategy

Least square mean ± SE from MMRM at Week 52 [80% CI] Placebo (n = 76):
5.57 ± 0.897 [4.42, 6.72]
Prasinezumab pooled (n = 147):
4.12 ± 0.646 [3.29, 4.95]

Placebo (n = 105):
2.68 ± 0.841 [1.60, 3.76]
Prasinezumab pooled (n = 205):
1.95 ± 0.606 [1.17, 2.73]

Difference in least square mean [80% CI] at Week 52 −1.44 [− 2.84, -0.05] −0.73 [−2.04, 0.57]

Hazard ratio from TTE [80%CI] (using Cox proportional hazard model) 0.82 [0.68, 0.98]
(N = 316; 2:1 prasinezumab to placebo ratio)

0.84 [0.70, 1.00]
(N = 316; 2:1 prasinezumab to placebo ratio)

amITT population enrolled in Part 1 of PASADENA.
bPooled prasinezumab doses, either 1500mg or 4500mg, for 52 weeks.
CI confidence interval,MDS-UPDRSMovement Disorder Society-sponsored revision of the Unified Parkinson’s Disease Rating Scale, mITTmodified intent-to-treat,MMRMMixed-effect Model for
Repeated Measures, SE standard error, TTE time-to-event.
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in PD using TTE endpoints and explore the statistical properties of TTE
analysis in more depth, comparing different modeling approaches and
censoring mechanisms. Additionally, developing methods to account for
potential heterogeneity in treatment effects across patient subgroups and
exploring the impact of different baseline characteristics on TTE outcomes
could further enhance the understanding of disease progression in PD. By
rigorously evaluating the statistical considerations and robustness of TTE
analysis, researchers can strengthen the evidence base for this approach and
ensure its appropriate application in clinical trials for PD and other neu-
rodegenerative diseases.

The PASADENA study and its subsequent TTE analysis have opened
up a promising avenue for evaluating disease-modifying therapies in PD.
However, while the findings of this study are encouraging, further
exploration and validation are necessary to solidify the role of TTE end-
points in clinical trials. The ongoing PADOVA study (NCT04777331),
designed to specifically test the efficacy of prasinezumab using the TTE
approach described here, represents a critical step in this direction. By
employing a similar methodology in an early PD population on standard of
care, PADOVAhas the potential to confirm the validity and generalizability
of TTE analysis as a primary endpoint. Positive results from this trial could
revolutionize the design of future clinical trials in PD, paving the way for a
more patient-centric and clinically relevant evaluation of disease-modifying
therapies.

In conclusion, despite acknowledged limitations, our results suggest a
potential advantage of TTE over MMRM in mitigating the impact of
symptomatic therapy changes on motor outcomes in early-stage PD trials.
Further research is needed to validate these findings in larger and more
representative populations (e.g., evaluating real-life early PD populations
using different symptomatic therapy patterns) and to explore alternative
strategies forminimizing the confounding effects of symptomatic treatment
adjustments. Even if the journey towards establishing TTE analysis as a
standard tool in PD clinical trials is still ongoing, the potential rewards are
significant. By embracing this innovative approach, we can accelerate the
development of effective treatments, empower patients with meaningful
information about their disease, and ultimately improve the lives of those
affected by PD.

Methods
Participants
Data were obtained from the mITT population of the PASADENA study
(NCT03100149), an ongoing multicenter, Phase 2, double-blind, placebo-
controlled trial evaluating the safety and efficacy of prasinezumab in early-
stagePD.Eligible participantshadadiseasedurationof≤2years,Hoehnand
Yahr Stage I or II, and were either drug-naïve or on stable monoamine
oxidase type B inhibitor monotherapy. Of the 316 participants included in
this study, the mean (standard deviation) age was 59.9 (9.1) years, 213
(67.4%) were male, and 78 (24.7%) were Hoehn and Yahr Stage I.

The trial and recruitment materials were approved by institutional
reviewboards or ethics committees at each trial site. The trialwas conducted
according to the principles of theDeclaration ofHelsinki andGoodClinical
Practice guidelines. All the participants provided written informed consent
before undergoing any trial-specific screening tests or evaluations.

Study design
The study design consisted of three parts:
1. Part 1: 52-week double-blind treatment period (prasinezumab or

placebo).
2. Part 2: 52-week blinded extension (all participants received prasine-

zumab) followed by a 12-week treatment-free period.
3. Part 3 (ongoing): Open-label extension with all participants receiving

prasinezumab.

During the initial double-blind phase (Part 1), participants were
expected to refrain from initiating symptomatic PD therapy.

Quantification and statistical analysis: statistical models
Post-hoc analyses were conducted on the Part 1 double-blind phase of the
trial, to compare the prasinezumab-treated group (prasinezumab for
52 weeks) and placebo-treated group (placebo for 52 weeks) using two
models:
1. MMRM: To estimate the change from baseline in MDS-UPDRS Part

III score at Week 52.
2. Cox proportional hazards model: To estimate the hazard ratio for the

time to a 5-point increase in MDS-UPDRS Part III score.

A MMRM was used for the longitudinal endpoints including covari-
ates: treatment arm, background therapy at baseline, age, sex, dopamine
transporter-single-photon emission computed tomography (DaT-SPECT),
contralateral putamen binding ratio at baseline, the visit (as a categorical
factor), a group-by-visit interaction and the baseline endpoint.Within each
participant, the model incorporates an unstructured variance–covariance
matrix for the random error terms. Adjusted mean differences were
extracted from the MMRM. Disease progression curves in each treatment
armwere estimatedusingKaplan–Meiermethodology.The treatment effect
was quantified via a hazard ratio, computed from a stratified Cox
proportional-hazards regressionmodel, including a95%CI.TheCoxmodel
was adjusted on the randomization stratification factors with background
therapy at baseline, age, sex, DaT-SPECT contralateral putamen binding
ratio at baseline.

Estimands and robustness assessment
Two estimands were used to assess the robustness of the results:
• Hypothetical strategy: Included data from all randomized participants

until initiation or change in symptomatic therapy
• Treatment policy strategy: Included all data regardless of changes in

symptomatic therapy.

Additional analyses
The proportion of participants experiencing a 5-point or greater worsening
in MDS-UPDRS Part III score prior to the initiation or change of PD
symptomatic therapy was assessed for both the prasinezumab-treated and
placebo-treated groups during the first year of the trial (Part 1). All post-hoc
analyses were also performed on the Part 2 blinded extension phase of the
trial, to compare the early-start group (prasinezumab for 104 weeks) and
delayed-start group (placebo for 52 weeks, and then prasinezumab for
52 weeks).

Data availability
Qualified researchers may request access to individual patient-level data
through the clinical study data request platform (https://vivli.org/). Further
details onRoche’s criteria for eligible studies are available at https://vivli.org/
members/ourmembers/. For further details on Roche’s Global Policy on the
Sharing of Clinical Information and how to request access to related clinical
study documents, see: https://www.roche.com/research_and_
development/who_we_are_how_we_work/clinical_trials/our_
commitment_to_data_sharing.htm.
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