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For Comprehensive Overview, recommend article by Seurrys et al. Eurointervention 2023 



Outline 

• Whole-Heart Evaluation to Identify All Important CAD Features

• AI-Enabled Tools to Better Understand Angiographic Stenosis

• AI-Enabled Tools to Better Understand Atherosclerosis

• AI-Enabled Tools to Better Understand Ischemia

• Validation of Whole-Heart Evaluation



Comprehensive Coronary CT Evaluation to Optimize MVD Treatment

Atherosclerotic plaque characteristics
1. High-Grade Stenosis (%DS, %AS, MLD, MLA)

2. Plaque Burden (volume;  length, PAV; TAVnorm)

3. Plaque Location (artery, bifurcation, trifurcation)

4. Plaque Composition (non-calcified, calcified)

5. “Lipid dense” Necrotic Core (low attenuation plaque)

6. High-Risk Plaques (e.g., napkin ring sign)

7. Plaque Concentricity vs. Eccentricity

8. Plaque Direction (myocardial- vs. pericardial-facing)

9. Plaque Diffuseness 

10.Vascular Remodeling (positive, negative, intermediate)

11.Vascular Morphology (lumen / vessel volume)

12.Ischemia

13.% Myocardium at Risk (subtended myocardium)

14.Inflammation
Source: Thomsen C and Abdulla J, Eur Heart J Cardiovasc Imaging 2016; Rodriguez-Granillo GA et al. Eur Heart J Cardiovasc Imaging 2016; Danad I et al. JACC Cardiovasc Imaging 2015

Each CAD feature associated with adverse patient 
outcomes (e.g., MACE, Ischemia, Rapid Disease 

Progression, Statin Non-Response)



AI-Enabled Tools Now Allow for Comprehensive Whole Heart Evaluation
Atherosclerosis, Vascular Morphology, Ischemia in Minutes-Long Evaluation



AI-Enabled Tools Now Allow for Comprehensive Whole Heart Evaluation
Atherosclerosis, Vascular Morphology, Ischemia in Minutes-Long Evaluation



AI-Enabled Tools Now Allow for Comprehensive Whole Heart Evaluation
Per-Patient, -Vessel, -Segment and -Lesion Quantification



AI-Enabled Tools Now Allow for Effortless Visualization
Translating Advanced Image-Based Disease Phenotyping into Actionable Clinical Insights

• Fully Interactive Web-Based 

Platform

• Deep Dive Visualization

• Patient-, Segment-, Vessel-, 

Vessel-territory Interrogation

Cleerly ISCHEMIA for Investigational Use Only



AI-Enabled Tools to Better Understand Angiographic Stenosis
Whole-Heart Segment-by-Segment Stenosis Analysis for Pre-Procedural Planning

• Stenosis (%DS, %AS, MLD, MLA)

• Normal Reference Diameter – Stent Sizing

• Plaque Length – Stent Length

• Fully Interactive Visualization w/ Legend



Interactive Emphasis on Atherosclerosis 
Supports Pre-Procedural Decision Making

AI-Enabled Tools to Better Understand Atherosclerosis
Extending Knowledge Beyond Traditional Measures of Angiographic Stenosis Alone



Voxel Level Analysis to Guide IVL vs Rotational Atherectomy?

AI-Enabled Tools to Better Understand Atherosclerosis
Extending Knowledge Beyond Traditional Measures of Angiographic Stenosis Alone

1K Plaque >1000 HU

Van Rosendael A et al. JAMA Cardiology 2020.; Eslami et al. Radiology: Cardiothoracic Imaging

Calcified plaque <1000 HU



AI-Enabled Tools Now Allow for Lesion-Level Understanding of Atherosclerosis
Standardizing Definitions of Plaque Type (e.g., High-Risk Plaque as a Use Case)

An Example:
Traditional criteria for high-risk plaque are overly simplistic

Preliminary Data on File at Cleerly, Inc.
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Cleerly ISCHEMIA for investigational use only.

AI-Enabled Tools to Better Understand Ischemia
Integrating atherosclerosis and vascular morphology to diagnose coronary ischemia



Coupling Ischemia with All CAD Features Explains Why Ischemia is Present
Ischemia is a Function of Every Lesion Across Length of Vessel

Cleerly ISCHEMIA for investigational use only.



Invasive Coronary 
Angiography

(for stenosis)

Expert Reader 
Consensus (3 of 3)

(for stenosis)

Fractional Flow 
Reserve

(for ischemia)

Near-Field Infrared 
Spectroscopy

(for plaque morphology)

Intravascular 
Ultrasound

(for plaque burden)

ACCURACY
86%*

Area Under Curve
0.94

ACCURACY
94%

CORRELATION
High

ACCURACY
99.7%

Proven Accuracy in Multicenter Clinical Trials

N=303 N=232 N=301 N=148 N=100

Diagnostic Validation of AI-Enabled Tools for Stenosis and Atherosclerosis
‘Gold Standard’ Validation Determined by Blinded, Expert Core Laboratory Measurements

Source: 1Griffin WF et al. J Am Coll Cardiol 2022 (in press); 2Choi A et al. J Cardiovasc Comput Tomogr 2021; 3Jonas R et al. SCCT Scientific Sessions 2022; 4Nakanishi R et al. AHA Scientific Sessions 2022; 5Hakim D et al. AHA 
Scientific Sessions 2021

*Cleerly demonstrates higher agreement with 
invasive fractional flow discordant cases  than 

invasive coronary angiography (~2/3 cases) Cleerly vs. OCT trial in progress



Diagnostic Validation of AI-Enabled Tools for Ischemia
Comparison to SPECT and FFRCT in CREDENCE and PACIFIC

Source: Preliminary data on file at Cleerly
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Cleerly ISCHEMIA for investigational use only.



Conclusions 

• AI-Enabled Tools Now Allow for Quantitative Evaluation of All CAD Features

• Platform technology facilitates ease of clinical review, and helps to explain the why

• Performance Similar to All Invasive Gold Standards

• Performance Superior to Other Non-Invasive Methods 

• Entering New Era That Extends CAD Evaluation Beyond Binary (e.g., 50% stenosis, 0.8 FFR)


