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• Understand Cardiovascular Risk in Diabetes
• Estimating Cardiovascular Risk in Diabetes
• Leveraging AI in Risk Estimation
• Risk Reduction Strategies – BP targets, Lipid targets

Objectives
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N Engl J Med. August 15, 2018
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Diabetes and Atherosclerosis: Epidemiology, Pathophysiology, and Management. JAMA. May 14, 2002
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Cardiovascular disease (CVD) and all‐cause mortality risk matrix for the combined effect of diabetes duration and glycaemic control. 
Diabetes Obes Metab. May 31, 2021.
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Multifactorial approach to reduction in risk of diabetes complications. Diabetes Care. 2025 Dec



• Age > 65 years

• Male sex

• Family history

• Others

IRREVERSIBLE

Traditional Risk Factors
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• High Blood Pressure

• High Cholesterol

• Smoking

• Physical inactivity

• Diabetes

REVERSIBLE



• ASCVD Risk Estimator (pooled cohort risk estimates)
• Non-traditional risk factors: Ankle-Brachial Index (ABI), 

Coronary Calcium score, Lp(a), etc.
• AI-based Risk Assessment

Estimating Individual risk
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Calcium score Interpretation Risk of myocardial 
infarction/stroke at 10 years

0 Very low risk <1%

1–100 Low risk <10%

101–400 Moderate risk 10–20%

101–400 and >75th percentile Moderately high risk 15–20%

>400 High risk >20%



2026 Diabetes ECHO



2026 Diabetes ECHO

Leber A et al, Am Heart J 2007 (in press)

Relative Predictive Value of CAC and Traditional Risk Factors for CHD in 1726 Asymptomatic 
Subjects over 40 Months: Dichotomous Analysis
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Patient survival by ABI in Cardiovascular Health Study…
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AI vs Traditional Risk Models: 
Current Performance

• When ML models use the same established risk factors as traditional tools (age, 
sex, blood pressure, cholesterol, diabetes, smoking), head-to-head 
comparisons generally show similar or only modestly superior discrimination 
compared to the Pooled Cohort Equations (PCE) or SCORE2 [Comparison of State-of-
the-Art Neural Network Survival Models With the Pooled Cohort Equations for Cardiovascular Disease 
Risk Prediction. BMC Medical Research Methodology. 2023.]

• However, when ML models incorporate high-dimensional or longitudinal data, 
performance improves meaningfully. A deep learning model incorporating 8 
years of longitudinal risk factor trajectories improved AUROC from 0.792 (PCE) 
to 0.815, with a net reclassification index of 0.385. [Incorporating Longitudinal History 
of Risk Factors Into Atherosclerotic Cardiovascular Disease Risk Prediction Using Deep Learning. 
Scientific Reports. 2024. Yu J, Yang X, Deng Y, et al.]
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AI-Retinal Imaging

• In patients with T2DM, a deep learning model using routine retinal screening 
photographs predicted 10-year MACE with performance comparable to the PCE 
(both AUC 0.697). When combined with clinical and polygenic risk scores, AUC 
improved to 0.728. This raises the possibility of a one-stop CVD risk assessment 
at routine diabetic retinal screening. [Deep-Learning Prediction of Cardiovascular Outcomes 
From Routine Retinal Images in Individuals With Type 2 Diabetes. Cardiovascular Diabetology. 2025. Syed 
MG, Trucco E, Mookiah MRK, et al.]
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CLEERLY (Cleerly Labs, Cleerly Inc.)

• CLEERLY is an FDA-cleared, AI-enabled software platform that performs 
automated quantitative coronary plaque analysis (QCPA) from coronary CT 
angiography (CCTA)

• Volumetric assessment of plaque burden, plaque composition, etc.
• Plaque detection and characterization based on Hounsfield unit (HU) 

attenuation:
• Low-attenuation plaque (LAP): <30 HU — a marker of lipid-rich necrotic core
• Noncalcified plaque: 30–350 HU
• Calcified plaque: >350 HU
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Prognostic Evidence
• In 536 patients, AI-QCT plaque staging based on PAV predicted MACE over 10.3 years 

of follow-up. Stage 3 (PAV >15%) carried a 3.6-fold increased risk of MACE compared 
to stages 0–1. Adding AI-QCT to clinical risk factors + CAC improved the AUC from 
0.73 to 0.82 (P < 0.001) [JACC. Cardiovascular Imaging. 2024. Nurmohamed NS, Bom MJ, Jukema RA, et 
al.]

• CONFIRM2 Registry (2026): In 1,916 symptomatic patients, AI-QCT significantly 
improved risk stratification for MACE compared with CAD-RADS alone. Among 
patients without severe stenosis (<70%), only AI-QCT — not CAD-RADS — was 
independently associated with MACE. [JACC. Cardiovascular Imaging. 2026. van Rosendael A, 
Nakanishi R, Bax JJ, et al.]

• Plaque burden vs. CAC: In 2,404 patients followed for a median of 7 years, AI-derived 
PAV demonstrated superior discriminatory power for MI prediction (AUC 0.791) 
compared with CAC scoring (AUC 0.699; P < 0.001), with noncalcified plaque volume 
percentage showing the highest accuracy (AUC 0.814). [European Heart Journal. 
Cardiovascular Imaging. 2025. Dahdal J, Jukema RA, Maaniitty T, et al.]
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Blood pressure management in diabetes
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Recommendations 
for the treatment of 

confirmed 
hypertension in 

nonpregnant people 
with diabetes

de Boer et al. American Diabetes 
Association. Diabetes Care 2017;40:1273–

1284
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Google AI-generated graphical summary of the typical long-term efficacy of Renal Denervation (RDN) compared to a placebo (Sham control) group, based on 
pooled data from modern randomized trials (such as the SPYRAL HTN and RADIANCE programs).



Lipid Management in Diabetes
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“VERY HIGH RISK”
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“HIGH RISK”
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Scott M. Grundy et al. J Am Coll Cardiol 2018; 73:e285-e350.
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