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Trial Results (Ouyang D et al. ESC 2022; n=3495)

Outcome Al Sonographer Mean Difference
(n=1740) (n=1755) (95% CI)

Primary Efficacy Outcome: Initial vs. Final Assessment
Substantial Change 292 (16.8%) 478 27.2%) -10.5% (-13.2% to -7.7%)
Mean Absolute Difference 2.79£5.53 3.775.22 -0.97 (-1.31 to -0.61)

Conclusion

» For adult patients undergoing echocardiographic quantification of cardiac
function, initial assessment of LVEF by Al was noninferior and superior to
initial sonographer assessment.

 After blinded review of initial LVEF assessment, cardiologists were less likely to
substantially change their final report with initial Al assessment than
sonographer assessment.

Al guided assessment took less time for cardiologists to overread and was
more consistent with historical cardiologist assessment (test-retest precision).

<0.001*
< 0.001




Coronary Artery Disease



Doctor vs machine: predicting CAD from MPI

CENTRAL ILLUSTRATION Clinical Deployment of Explainable Artificial Intelligence b Per—patient
All Cameras per Patient (n = 1820/2884) Sensitivity and Specificity

*
) E =

Probability

o
(0]
|

Reader

Sensitivity

Global CAD
LAD disease

AUC (bars), 95% CI (whiskers) 2

©
N
|

LCX disease A CAD-DL 0.84

RCA disease ) e * %
TPD i 0.79

CAD Probability (0-1)
|| Convolutional Layers ¥ ! Visual SSS } 0.79
D MaxPool Layer Fully Connected Layers .

85.6/{60 | 81.1]|60| 82.3|60
T

0.8 0 6 0 4 ~ : CAD-DL TPD Visual SSS
Specificity

Deep Learning Architecture

o
»

O Sensitivity B Specificity
*p=0.0008, **p<0.0001

(1-0) faniqeqoid avd

© o
o N

CAD Probability Map

n=3578 patients, SPECT MPI + cor angio 6m Explainable Al results <12s

Comparison to visual scoring, multiple camera types
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Deep learning from SPECT: case example

b. CAD attention map

a. PerfUSion Stress Perfusion (%) 72 yearS Old, Male

c. CAD probability map ~ _ Probability (0-1)

CAD Probability (0-1)
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Visual assessment was Interpreted as normal.
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Sudden Cardiac Arrest



Sudden cardiac arrest
By the time 911 is called, too late for >90%
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Primary prevention Implantable Cardioverter-Defibrillator (ICD)
Treatment of Shockable Lethal Heart Rhythms

* Main predictor of risk LV ejection fraction (imaging marker) <35%

* Yielding diminishing returns

« Among patients with ICDs, life-giving therapies in 1-3% per year (33-99
ICDs to save 1 lifelyr)

 Need novel risk prediction tools

Chugh/CSMC



UNMET NEED: A Risk Prediction Score Beyond the Ejection Fraction
2002: Population-based Learning Health System for SCA

Integration of
PRE-HOSPITAL & HOSPITAL
Clinical Data, individual level

Chugh/CSMC



CCAP Population Cohorts
Oregon (2002- Discovery) & Ventura (2015- Validation)
Clinical Data Repository & Biobank
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Prediction of SCD Manifesting with Shockable Rhythm
VFRisk (VF 93%/Pulseless VT 7%)
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VFRisk: Clinical Risk Prediction Tool for Avertable SCD (VF/pulseless VT
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1 - Specificity
Heart rate >75 bpm ROC Curve
EF only (n=721) 0.638 (0.598 - 0.678)
Clinical Variables (n=1993) 0.688 (0.665 - 0.712)
QTc 2460 ms female, 2450 ms male CI:::E::I +aEnC?GG(:§=r1‘381) 0.788 (0.762 - 0.815)
Clinical + Echo (n=815) 0.776 (0.743 - 0.809)
Tpeak-end (lead V5) 290ms Clinical + ECG + Echo (n=721) _ 0.808 (0.774 - 0.842)

Delayed intrinsicoid deflection 250 ms
LVH by echocardiogram Chugh SS, et al. JACC Clinical Electrophysiology 2022




Refining Prediction of Avertable SCD
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Multi-modality Ai: Machine
learning/Deep Learning
 Image analysis (ECG, Echo)
* Whole genome sequencing

* Phenotype-omics analysis




(Observational “tudy of Cardiac 4 /~rest)

* 400,000 patients in the Cedars-Sinai Clinical Data Warehouse
*10 year f/lu (2016- 2025)

* Assessment of VFrisk in an intermediate risk population

* Using NLP, ML/DL (multi-modality Ai)

* Springboard to clinical trials in the field

Chugh/CSMC



