Identifying Efficacy Variables for the Use of Escitalopram in Mild Major Depression Disorder (MDD):

Implications for Treatment-Resistant MDD Trials

Joseph Geraci''?34, Bessi Qorri!, Luca Pani>®, Larry Alphs?

INetraMark Corp, °Department of Pathology and Molecular Medicine, Queen's University, 3Centre for Biotechnology and Genomic Medicine, Medical College of Georgia, Augusta University, *Arthur C. Clarke Center for Human Imagination, School of Physical Sciences, University of California San Diego , °Miller School of Medicine, University of Miami, ¢University of Modena and Reggio Emilia

INTRODUCTION RESULTS

Identification of an Escitalopram Response Patient Subpopulation

Major Depressive Disorder (MDD) clinical trials face the challenge of patient We identified a subpopulation of 110/172 patients (~60% of patients) characterized by a set of 7 variables.

heterogeneity with respect to treatment response. This necessitates large * 50 drug responders

sample sizes, prolonged time for recruitment, high study costs, and often failed | = 60 drug non-responders

studies. This heterogeneity leads to a trial-and-error approach to treatment, Escitalopram Response Hypotheses Variables Characterizing Escitalopram
causing significant delays in finding effective treatments for individual patients. DARS_D_13 DARS D_14 MADRS_RDCD_APTIT SHAPS 02 Response

 DARS13: | would eat as much of these
foods as | could

 DARS14: | would make an effort to
eat/drink these foods/drinks

* MADRS: Reduced Appetite

 SHAPS2: | have enjoyed being with my
family or close friends

 QLESQ2: How satisfied are you with your
mood?

 QLESQ7: How satisfied are you with
leisure activities?

e QIDS_SR_11: View of myself

Utilize clinical scale data from an MDD trial to identify biomarkers predictive of
patient response to an SSRI and provide a feasible Inclusion/Exclusion strategy.
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Can machine learning (ML) technology identify unique subpopulations in MDD aLESQ.2 aLEsQ7 QIDS_SR_11
clinical trials with varying responses to escitalopram treatment for depression?

METHODS

* Exploratory escitalopram drug arm with 172 MDD patients

_ e _ - Model Generation and Cross-Validation Statistics Inclusion Criteria for Subsequent Trials

» 362 variables/subject including data from clinical scales: CGI, SEXFX, DARS, Cross-validation techniques were employed to test the

SH_APS’ MINL, MADRS’ BRIAN, YMRS' QIDS, QLESQ, PSQI,.and SPAQ efficacy of our model generation approach. DARS13 score > 2 « Increased likelihood of efficacy
* Primary Endpoint: 50% MADRS improvement from baseline over 8 weeks «  Cross-validation with ~65% accuracy using state-of-the-art S Inaresse sereen Sl by ~5i7

| . feature selection methods without our sub—insights. MADRS: Reduced Appetite< 1 * Increased Iikelihogd of efficacy

A n9veI ML algo.rlth.m, powergd by attractor Al a.Igorlthms deconst.ructs the . Cross-validation with 94% accuracy for predicting (R fErease Sc.ree.” faiiline bV""4O%
patle.nt .populatlon.mto. gxplalnable and unex.plamab e sgbpopul.atlon.s. response, non-response, and a no-call class using insights QIDS_SR_11<2 : ::gzgz:‘i‘:‘r‘fé'ﬂh;’aﬁ’ﬁjzE;f'f;‘gy/
Sub.-|n5|ght analy5|s utilizes fa\d\{a.nced attention me.c nanisms to identify a s.et of from our methodology and the 7 variables that
patlent.s gnd variables th.at significantly .correlate W'.tq response. The r.nachme characterized the 110-patient subset. Three of the provided significant variables form an
can train itself to recognize when there is high confidence vs low confidence for

Inclusion/Exclusion Persona that can be used to enhance

|de2t|f|y/|pg Lelsporlz)swe pftlgnts. d - ~ Tpﬁte_’ét’ﬂj:_eljd":." tﬁ”te”i’] gased Z’; N(’j" Anlalyi:f o the number of escitalopram responders, and decrease
th aina he subpopulations are used to generate hypotheses to explain ncezl | el '_'en Vftlar' e;c\:a f?nl::ls'i Or e‘_’j Opr Ilj Itc HS10 the escitalopram non-responders, while not losing a large
what might impact patient outcomes. AN EXCILUSIon Crteria. 1hese TINTINgs Provide a robus proportion of patients. This Al-based process could be

* Key variables derived from the hypotheses generated are used as guidance approach for patient selection that includes individuals with
to identify distinct patient populations corresponding to different responses || mild to moderate depression and would require validation in
to escitalopram and ultimately to improve subsequent trials with I/E criteria. | | follow-up clinical trials to confirm their clinical significance.

used to provides feasible I/E strategies for a variety of
psychiatric conditions including major depression.

CONCLUSIONS AND SIGNIFICANCE

Proof-of-value of the power of ML to identify subpopulations with MDD that display a response to
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