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P(7.5 mg BID effect in the beneficial direction)

Posterior P(effect in the beneficial direction). Diamond = reference model. The raincloud (half-violin + one dot per specifi-
cation) shows the full unweighted distribution of P across the included specifications. End labels give min/max P; dashed/
dotted lines mark P = 0.50 and P = 0.95.

© P(benefit) >0.95

@ <09

Reference-model effect with 90% HDI by measurement scale. Each effect is the 7.5 mg BID - placebo difference in the endpoint’s own raw units.
The raincloud (half-violin + one dot per specification) shows the full unweighted distribution of specification means; labels give the number of
specifications, the reference mean effect size, and the range over included specifications.

INTRODUCTION MODEL UNIVERSE

Mesdopetam (IRL790) is a dopamine D; receptor antagonist in clinical development for levodopa-induced dyskinesia
in Parkinson’s disease (PD-LID). PD-LID, which can be described as involuntary movements triggered by anti-parkinsonian
medication, is a disabling condition that worsens as the disease advances, and there is a great need for improved medical
therapies. The fluctuating nature of PD-LID and the partly subjective nature of the associated functional impairment make
the evaluation of therapeutic interventions challenging, although several measurement instruments are available. The clinical
efficacy of mesdopetam has been evaluated in a Phase lla study (NCT03368170) and a Phase IlIb study (NCTO4435431)[1],
both randomized controlled trials comparing mesdopetam against placebo. While both trials indicated clear anti-dyskinetic
effects based on secondary endpoints, the primary endpoints, UDysRS for Phase lla and Good ON time for Phase Ilb, were
not met. A Bayesian meta-analysis of the results was previously presented as part of a poster at the 2024 MDS Congress[z].
That work included a single Bayesian meta-analysis; here we investigate how results vary under a large number of plausible
model specifications.

A joint analysis of the two studies must address the fact that they differ in many important respects, including the patient
population, the duration of the study and the dosing regimen. Further, even for a single study there are a large number
of researcher degrees of freedom in terms of e.g. the statistical model used for each endpoint, the selection of a prior
distribution, and the handling of missing data and dropouts. In this post-hoc analysis, we construct and sample from a large
number of Bayesian models to investigate how sensitive our efficacy estimates are to different modelling choices. Models are
implemented in PyMC and sampled using Nutpie.

THE TWO STUDIES
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Each endpoint is modelled as a hierarchical regression on latent severity. Each visit-t severity carries the latent baseline b, of patient
¢ forward and adds a change predictor 7,,. The latent scale is mapped to the observed endpoint y,, through the measurement
model D.
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The latent change predictor 7;, has terms for latent baseline severity (8b;), a study-specific dose effect (9;;(;)), Visit (v;) and dose
x visit terms, country/study offsets and a patient intercept; d(7), [(7), k(¢) map patient i to dose arm, study and country. J; is the
default hierarchical study xdose interaction: a shared dose-response curve 0 plus study deviations, with learned SD 7,,.; its prior
scale o controls borrowing (7., — 0 gives full pooling).

For each endpoint we define areference model, the diamond in the above plots. Bounded item sums use a beta-binomial distribution
as the measurement model, the 0-4 UPDRS item uses ordinal logit, and diary hours use a joint generalized Dirichlet-multinomial
composition. The reference model assumes random-walk dose and visit curves and regularizing priors, and is evaluated as the 7.5
mg BID versus placebo contrast time-averaged over Weeks 4, 8 and 12 on the pooled two-study population. We then refit a curated
sensitivity grid, varying one main modelling choice at a time where possible. The measurement family D: Normally distributed with
a logit or an identity link; beta-binomial models for bounded item sums; binomial, ordinal logit and probit for the single 0-4 item;
and Dirichlet, Dirichlet-multinomial, logistic-normal, generalized Dirichlet and generalized Dirichlet-multinomial families for the diary
endpoints. We compare a number of different priors for the dose-response relationship ¢: random walk with diminishing prior step

T Phase lla Phase Iib

Headline analysis,n 42* 140 SDs (the reference), second-order random walk, Gaussian process, monotone, Emax, quadratic or fully independent, with scales
Countries UK, SWE FRA, ISR, ITA, POL, SRB, US calibrated to the same average prior SD across active doses. The visit-effect curve + is likewise a random walk or independent. We
Age, yr 677 659 also vary prior scales: halving or doubling the overall effect scale, widening dose x visit interactions, tightening or loosening country,
Female 38% 46% study, patient and borrowing scales, and removing the extra shrinkage on country, study, and dose x visit effects. Dose alignment d is
PD duration, yr 116 10+£5 taken as-randomized or swapped for the dose actually received in Phase Ila, Phase Ilb or both. Analysis-set filters restrict the sample
Hoehn &.Yahr 3.2£0.5 . 2.5+0.7 . . by per-protocol status, dose-modification, site quality, compliance, measured-zero plasma exposure and their four-filter combination,
Dy.lskl.ne5|a entry 2 25% of waking day (MDS-UPDRS 4.1 > 2) > 2 h/day troublesome + functional impact with a complementary add-back that restores the Phase Ila amantadine users. For missing data we compare available-case against a
cr|ter|.on (MDS-UPDRS 4.2 2 2) completers-only sample. Finally the estimand varies the readout of the contrast against placebo: pooled or Phase IIb-only population
Durgtlon 4 weeks , 12 weeks (evaluahc?n at 4, 8 and 12 weeks) (Phase lla-only population is shown in the plots below, but excluded from the ensemble), patient-visit or equal-patient weighting,
Dosing 7.5 mg BID, titrated up or down 2.5/5/7.5 mg BID, titrated down only

and time-averaged over Weeks 4, 8 and 12 or read at Week 4 or Week 12. Regularizing priors are specified on each model’s latent

* Phase lla FAS: 75; the headline analysis drops 3 subjects without post-baseline measurements and 30 amantadine users (amantadine is itself anti-dyskinetic). scale, by default with stronger shrinkage on country, study, and dose x visit effects than on intercept, dose, visit, and patient effects.

PER-ENDPOINT FORESTS — SELECTED SENSITIVITY ANALYSES
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UDysRS Part 1 — historical disability (0-44, baseline average 19.4) — 11 historical
dyskinesia complication items. Default: beta-binomial (N=44). The effect is clearly
beneficial for most specifications. Analysis-set and actual-dose variants move the
estimate the most, with measurement-model, estimand and prior rows contributing

more modestly.
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7.5 mg BID vs placebo (UDYSRS pts) parts 1, 3, and 4 assessing dyskinesia severity and disability, and part 1 assessing disability

over the past week. Likewise, UPDRS 4.2, a single item capturing functional disability,
is consistently improved versus placebo, with only a modest dependence of the effect
size on the measurement model. Motor diary endpoints are very sensitive to both the
measurement model and data-quality filtering, with OFF time showing a benefit under
most included specifications, and Good ON time under strict data filtering assumptions.
This may be related to the well-recognized shortcomings in the assessment of motor states
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Taken together, these analyses, combining data from two Phase Il trials, each applying
somewhat different designs and with some technical challenges mainly related to the in-
herent difficulty of reliably quantifying levodopa-induced dyskinesias, indicate consistent
anti-dyskinetic effects in terms of both objective and subjective assessments. Further-
more, these effects are not accompanied by detected worsening in motor experiences of
daily living. Hence, mesdopetam could be a meaningful therapeutic option as add-on to
levodopa for patients with advanced Parkinson’s disease and disabling dyskinesia.
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