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e Demonstrate how integrating multimodal clinical trial data can reveal
biologically distinct responder subtypes in TRD treated.
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understanding of ketamine’s antidepressant effects and support precision

Subtypes Associated with Ketamine Response in | &
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Multimodal data integration can link symptom dimensions
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BACKGROUND

Ketamine has demonstrated rapid antidepressant effects in treatment- Q >
resistant depression (TRD), yet its strong psychoactive properties

. C . . Completed small (n=33), randomized, double- NetraAl is an explainable Al/ML framework designhed to identify low-dimensional
complicate blinding, increase expectancy-driven improvement, and , , _ , ,

. e . . . . blind, placebo-controlled crossover Phase |l human-interpretable feature sets used to analyze and integrate baseline variables.
obscure identification of true biological response. Integrating multimodal . . . . | | | | | | o |
clinical and neurobiological data may help resolve response trial of |ntravenou§ racemic ke.tamme (0.5 The platform incorporates all available baseline multimodal variables to identify biologically

mg/kg) versus saline placebo in TRD coherent Model-Derived Subgroups (MDS).

heterogeneity and clarify ketamine’s mechanism(s) of action. , , ,
(NCT0088699) to identify true pharmacologic

CHALLENGES response.

MDS are explainable subgroups defined by 2-4 variables and ranges, associated with
differential ketamine versus placebo response on the primary endpoint.

* Difficult to identify true pharmacologic response * Data Types: 175 clinical symptom scale Clinical
» Heterogeneous TRD populations mask meaningful subgroups (MADRS, HAM-A, HAMD-17, BDI) and lab I l | I I l l I . o
values/physiological measures, 185 ®2® Model-Derived Subgroup 1
@ OBJECTIVE volumetric structural MRl features, and
Use advanced Al-based subgroup discovery to isolate stable, resting-state MEG recordings. 0.0 |
biologically meaningful responder signatures to ketamine from +  Primary Outcome: 40% or greater = ®2® Model-Derived Subgroup 2
multimodal clinical and neurobiological data to improve trial clarity and improvement in MADRS total score at Day 7. NETRAA
enable precision treatment strategies. NetraAl does not try to explain everyone, focusing only on explainable subpopulations.

RESULTS

Due to the crossover

Multimodal integration revealed two internally consistent reproducible ketamine responder MDS characterized by convergent clinical, anatomical, and functional

design, participant data signatures.
from both infusion 3;& Model-Derived Subgroup 1: White matter emotional regulation 3;& Model-Derived Subgroup 2: Grey matter interoceptive/autonomic
sessions were pooled,
elding 63 anat) Lable 43.75% of Training Set Avg. p-value Confidence Intervals 20.62% of Training Set Avg. p-value Confidence Intervals
Zases (3 incomglete 14 out of 32 00286 (MADRS Total Score Improvement) 13 out of 32 00476 (MADRS Total Score Improvement)
- 25.81% of Holdout Dataset | Av9- Cohen’s D Placebo Treatment Avg. Cohen’s D Placebo Treatment
subject datasets were 38.71% of Holdout Dataset
out o -7.50, 3.00 -24.50, -12.50 0.16, 3.33 -19.16, -0.16
excluded). Soutor™t 2.1153 ! I ] 12 out of 31 1.3309 [ ] [ ]
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Total Range ‘ MDS Range
Variable 1:
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Left Isthmus Cingulate (Grey Matter) Volume of 2505 - 3742 mm?

3 Left Posterior Cingulate (White Matter) Volume of 3375.2 - 4533.7 mm3
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Pooling was performed

to increase statistical > K _
power while preserving
within-subject @ ot et ol e s of o rter o et o 3375.2 mms 45337 mms 6573.9 mms 1526 250 mms 3782
treatment labels. — 20 Variable 2: Variable 2:

Respond Non-Respander: 7 } b ¢ I A Right Inferior Parietal (White Matter) Volume of 8199.2 -12,663.9 mm? Right Lingual (Grey Matter) Volume of 6805 — 9041 mm3
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focused on identifyin or i L5 | | | |
bl b y g o Pooled data set was split into 50/50 train/test \‘sngf g&"" 8199.2 mm3 12,6639 mm3 15,0826 mm3 4454 mm?3 6805 mm3 9041 mm3
stable subgroup = oo = S— Variable 3: Variable 3:
structure rather than = - BDI10 Crylng (Emotional Reactivity) of 0 - 1 HAMA Cardiovascular Anxiety Symptoms of 0 -1
independent Ident|f|ed Surwvmg Personas
Personas must are evaluated for
observations. l rasibity inth | | |
Cohen’s D>0.5 et sgatls y |
r[;)<(;c;5 C(:hens 3 0 1 3
[_ — ] Elevated emotional reactivity with reduced posterior cingulate and inferior parietal Cardiovascular anxiety symptoms with elevated isthmus cingulate and
white matter volumes implicates default mode network and emotional regulation lingual grey matter volumes suggest altered interoceptive and autonomic

Test MDS Hypotheses &
Evaluate Statistically

circuitry, consistent with ketamine’s glutamatergic modulation of large-scale networks.  processing within salience-related networks.
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