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Introduction: Why a Paradigm Shift Is Necessary

For >40 years, coronary disease assessment was stenosis-centric

Yet ~70% of ACS originates from mild or intermediate stenoses

We must shift from lumen narrowing to plaque biology

Modern tools enable this transition:

IVUS, OCT, NIRS

CTA-based inflammatory assessment (FAI)

AI-driven plaque analysis

FFR/iFR physiology



Stenosis Is a Poor Surrogate for Risk

Stenosis ≠ Vulnerability

• 30–50% lesions cause most MIs

• Angiography shows anatomy, not danger

• A “normal-looking” lesion may be biologically unstable

• PROSPECT, CLIMA, COMBINE OCT–FFR → consistent message:
Biology predicts events better than lumen diameter



Finding the 
Vulnerable 
Plaque









What Intracoronary Imaging Taught Us About 
Atheroma Progression
Natural History of Atheroma: Beyond the 
Angiogram

A prospective study of ~700 patients, followed for 3.4 years, 
showed that most major cardiovascular events originated from 
plaques that appeared mild or non-obstructive on 
angiography.
•Angiogram misses biological risk—these “mild” lesions had 
high-risk features on IVUS:

• Thin-Cap Fibroatheroma (TCFA)
• High Plaque Burden (PB)
• Small Minimal Lumen Area (MLA)

•These vulnerable characteristics are invisible on 
angiography but predict future events.

•Key Message:
Atheroma progression and rupture are driven by biology— 
not stenosis severity.





So now that we could identify these high-risk atheroma—vulnerable 
plaques—there was thought they might be stabilized or “sealed” with 
ballon angioplasty









“These findings support an 
expansion of the indications 
for percutaneous coronary 
intervention to include non-
flow-limiting, high-risk, 
vulnerable plaques.”





The Role of Systemic Inflammation

Elevated hsCRP

Diabetes

Obesity and metabolic syndrome

Perivascular fat inflammation (CTA FAI)

Chronic immune activation

Inflammation links the plaque to the patient’s overall cardiovascular risk











Residual Inflammatory Risk as Assessed by hsCRP and Residual Cholesterol Risk as Assessed by 
LDL Cholesterol as Predictors of Future Cardiovascular Events and Death 

• Following statin therapy, risks of cardiovascular death are greater for individuals with increasing levels of high-sensitivity C-reactive protein (hsCRP) (black) 
than for individuals with increasing levels of low-density lipoprotein (LDL) cholesterol (white). 

• Following statin therapy, risks of cardiovascular death are high among those with elevated hsCRP and low LDL cholesterol, but conversely low among those 
with low hsCRP and elevated LDL cholesterol Ridker et al



“The time is also ripe for the development of 
strategies to promote increased physician 
awareness of the crucial role of inflammation 
in CVD and accelerate the adoption of 
evidence-based, guideline-directed anti-
inflammatory therapy through dissemination 
and implementation research.”



Modern Coronary Imaging: Seeing the Biology

NIRS

IVUS

OCT

•Measures fibrous cap thickness
•Detects macrophages, microchannels
•Best for detailed structural assessment

•Determines plaque burden
•Identifies remodeling
•Useful in diffuse disease

•Quantifies lipid core burden (LCBI)
•LCBI > 400 → strong predictor of future 
events



CTA as the 
First-Line 

Biological Tool
Non-invasive plaque characterization

Identifies non-calcified plaque

Measures perivascular inflammation 
(FAI)

AI-enhanced CTA rivals invasive 
insights in early detection



Physiology: 
The Other 

Dimension

FFR / iFR / NHPR / CRR

FFR: pressure-based ischemia assessment

iFR/NHPR: resting physiology, wire-based 
alternative

CRR: coronary resistance reserve → microvascular 
function

Physiology determines whether the lesion is 
flow-limiting

Imaging = what it is, physiology = what it does



Non-Invasive Coronary Imaging With A.I.



Data from 40,000 consecutive 
patients with CCTA in 8 centers in 
the UK with up to 10-year follow-up 
using the CARISTO FAI.

 Even 1 inflamed artery raised the 
risk of death 13-fold compared with 
no inflamed arteries!

https://www.thelancet.com/article/S0140-6736(24)00596-8/fulltext
https://www.thelancet.com/article/S0140-6736(24)00596-8/fulltext
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https://www.thelancet.com/article/S0140-6736(24)00596-8/fulltext
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AI: The Integrating Intelligence Layer

AI Applications:

• AI-CT (Cleerly): quantifies plaque types & volumes

• Caristo FAI: quantifies coronary inflammation

• AI-OCT: automated cap thickness & macrophage detection

• AI-FFR (CT-FFR, Angio-FFR): physiology without wires

Key message:

• AI connects anatomy, biology, and function into a cohesive risk map.





Step 4 — Precision therapy
•Maximal LDL lowering
•Anti-inflammatory therapies
•PCI only when physiology & 
imaging both support 
intervention
•Long-term imaging follow-up

Step 3 — Physiology 
(FFR/iFR/CRR)
Determine flow limitation and 
microvascular contribution

Step 2 — Catheter-based imaging 
(OCT/IVUS/NIRS)
Assess vulnerability + plaque 
morphology

Step 1 — CTA + AI for plaque & 
inflammation mapping
Identify diffuse, non-calcified, 
high-risk plaques
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The New Diagnostic Paradigm









“Our results indicate that 
one could identify patients 
at high risk of future 
myocardial infarction from 
retinal imaging available in 
every optician and eye 
clinic.”

















The Future 
of Coronary 
Care

Integration of AI + imaging + physiology

Treating plaque biology, not stenosis

Earlier detection of high-risk patients

Reduction of MI through preventive 
targeting

Precision cardiology for Eastern Europe 
& Azerbaijan





Heart attacks are rarely caused by severe 
stenosis alone.
Risk emerges from atheroma 
biology, inflammation, and patient 
vulnerability

Change the strategy now

We have the science, 
evidence, and tools.

What is missing is 
the action to use them 

systematically.. 

The real issue is not 
knowledge- It is 
Implementation

A modern risk framework 
integrates:
•Genomics (PRS)
•Proteins / Organ Clocks
•Inflammation markers (hs-CRP, 
CHIP)
•Targeted imaging (CTA, OCT, AI)

Vulnarable plaques + 
Vulnarable patients

•LDL lowering + Lp(a) 
therapies
•Anti-inflammatory 
treatments
•Imaging-guided 
interventions
•Personalized prevention 
strategies

. 

Therapies now match 
the biology

We can now detect high-risk 
individuals and high-risk plaques
— long before symptoms or significant 
narrowing appear.

Breakthrough: 
Early identification

The New Paradigm to Prevent Myocardial Infarction
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