KEY FINDINGS

* Explainable ML-derived multivariable subgroups identified in Phase 2
recovered clinically meaningful drug—placebo separation when applied
post hoc to a failed Phase 3 MDD trial

* Failure to control heterogeneity across phases can erase true
treatment effects; synergistic multivariable enrichment improves
Phase 23 generalization by reducing variance without overfitting.

* Using Phase 2—derived, clinically interpretable model derived
subgroups can guide critical stratification decisions, offering a
regulator-alighed, operationally feasible path to prospective MDD
trial success.
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BACKGROUND AND METHODOLOGICAL PROBLEM

e Late-phase clinical trials in MDD frequently fail as patient heterogeneity increases and placebo response amplifies from Phase 2 to Phase 3. Conventional subgrouping
approaches—such as single-variable filters or exploratory post hoc analyses—often lack generalizability and may inflate false-positive findings.

* There is a critical need for stratification strategies that are clinically interpretable, reproducible, and alighed with regulatory expectations, while preserving true
treatment signhal and controlling variance in confirmatory trials.

(@/‘) Objective: To assess whether an explainable machine learning—based stratification framework could identify clinically meaningful, model-derived subgroups (MDS) in
Phase 2 that, if prespecified, might have improved treatment—placebo separation in a subsequent failed Phase 3 trial of the same compound.

Strict MDS: HAMD SS GI=2, SBP<132 vs Full Dataset
0.00

RESULTS

Strict MDS Application

The a priori Phase 2—-derived MDS demonstrated strong replication in Phase 3, with a
5.93-point drug—placebo separation versus 0.94 points in the overall population on
Day 28 MADRS total score (Cohen’s d = 0.53; p = 0.025)*. This subgroup comprised
38% of the Phase 3 sample. Relative to the full dataset, this population showed

greater separation driven by both reduced placebo response (+1.4 points) and
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Study Overview

Design: Retrospective translational analysis linking Phase 2
discovery to Phase 3 validation

Indication: Major Depressive Disorder (MDD) Treatment
Treatment Arms: REL-1017 / esmethadone, 25mg; Placebo
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A sub-insight learning (explainable machine learning) model was
trained on baseline clinical variables from a positive Phase 2 study
and applied without re-optimization to an independent Phase 3
dataset (post hoc translational analysis).

Relaxation of scale thresholds (HAMD-SS Gl score 1-2; systolic blood pressure
<137mmHg) increased subgroup size to 61% of the sample, with attenuation of effect
size (Cohen’s d = 0.35; p = 0.053). Compared with the overall population, this group
demonstrated modest reduction in placebo response (+0.5 points) with enhanced
drug response (+2.3 points), resulting in ~2.8 points of incremental separation.
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a Phase 2: Discovery (N = 40; analysis set)
Model-Derived Subgroups (MDS) were restricted to 2—4 baseline

variables to preserve interpretability and manage the bias—
variance trade-off.

Single-Variable Comparator Analyses
HAMD-SS Gl

HAMD-SS Gl score = 2 alone approached statistical significance (Cohen’s d = 0.36; p =
0.062), encompassing 67% of participants (139/208) with a 4.1-point separation
which reduced placebo response (+1.7 points) and enhanced drug response (+1.5
points) relative to the full dataset resulting in ~3.2 points of incremental separation.

HAMD SS GI=2 vs Full Dataset

The most robust MDS represented 38% of the Phase 2 sample at
Day 7 and demonstrated >17-point MADRS separation at Day 7,
compared with ~9 points in the overall population.(Cohen’s
D=1.37, p=.020). The loosened version of this MDS represented
55% of the Phase 2 sample at Day 7 with a >12. point separation
(Cohen’s D=1.03, p=.0299)

Low Appetite / Normal Blood Pressure MDS Characteristics

Further relaxation (HAMD-SS Gl > 0) preserved the enhanced drug response but
eliminated the reduced placebo response present in HAMD SS GI=2.
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Systolic Blood Pressure
SBP thresholds (<132 or <137 mmHg) did not achieve statistical significance

computed on
the Phase 3
analysis set.

Added drug separation
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Reduced appetite: HAMD Somatic Symptoms—Gastrointestinal individually, though both showed ~2 points of additional separation with enhanced [ -I

(SS Gl) score = 2 (range 0-2; “difficulty eating without urging”) at drug response compared the full dataset. Only the <137 mmHg subgroup had : :

screening reduced placebo response compared to the full dataset. : :
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The top Phase 2-derived MDS was applied post hoc to an
independent Phase 3 trial that did not meet its primary endpoint.
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Two prespecified MDS operationalizations and corresponding
single-variable comparators were evaluated:

MDS Applications

* Strict MDS: HAMD SS Gl =2 + SBP <132 mmHg
* Loosened MDS: HAMD SS GI >0 + relaxed SBP threshold

Single-Variable Comparators
* HAMD SS GI: SSGI =2;SS GI >0
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Sample characteristics at Day
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Sample size / % 79/208, 38% 126/208, 61% B 139/208, 67% 140/208, 67%

208/208, 100%
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» Systolic Blood Pressure: SBP <132 mmHg; SBP <137 mmHg
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