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People with diabetes have a two-fold higher risk of 
coronary heart disease and stroke

Collaborative meta-analysis of 102 prospective studies
(n=698,782; 52,765 non-fatal or fatal vascular outcomes; 8.49 million person-years at risk)

Emerging Risk Factors Collaboration. Lancet. 2010;375:22152222



REWIND: the latest primary prevention trial in T2DM

Gerstein HC et al, Lancet 2019.



The annual rate of major vascular events in 
the placebo arm is high despite state-of-the 
art therapy

Gerstein HC et al, Lancet 2019.
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aHeart failure post MI was not included in this definition of HF
CV = cardiovascular; HF = heart failure; NFMI = nonfatal myocardial infarction; PAD = peripheral arterial disease; T2D = type 2 diabetes.
1. Shah AD et al. Article and appendix. Lancet Diabetes Endocrinol. 2015;3:105-113; 2. Seferović PM et al. Eur J Heart Fail. 2018;20:853-872.

Cohort study of patients (N~1.9 million) 
with T2D and incidence of CV disease1 T2D and HF often coexist:2

• T2D trials: HF prevalence 10% to 30%
• Chronic HF trials: T2D prevalence ~30%

6

HF was the first manifestation of T2D-related
CV disease more often than was MI or stroke

• In this large cohort, PAD and HF were 
the two most common first 
presentations of T2D-related CV 
disease

• Yet, myocardial infarction and stroke 
continue to be chosen as primary 
outcomes of major type 2 diabetes 
trials, as part of the MACE endpoint

• This suggests that future studies 
should assess CV events that occur 
earlier in patients with T2D such as HF 
and PAD
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Figure 1
Management of 
cardiovascular 
disease in patients 
with type 2 diabetes: 
clinical approach and 
key recommendations





Eur Heart J 2023; 00, 1–14
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SCORE2-Diabetes: example of risk
estimation

2023 ESC Guidelines for the management of cardiovascular disease in
patients with diabetes

(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)
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When and how to use SCORE2-Diabetes
Cardiovascular risk categories in patients with type 2 diabetes

2023 ESC Guidelines for the management
of cardiovascular disease in patients with

diabetes
(European Heart Journal; 2023 –
doi:10.1093/eurheartj/ehad192)
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Cardiovascular risk categories in type 2 diabetes

Patients with T2DM with:

• Clinically established ASCVD or

• Severe TOD or

• 10-year CVD risk ≥20% using SCORE2-Diabetes

Very high CV risk

Patients with T2DM not fulfilling the very high risk criteria and a:

• 10-year CVD risk 10 to <20% using SCORE2-Diabetes

High CV risk

Patients with T2DM not fulfilling the very high risk criteria and a:

• 10-year CVD risk 5 to <10% using SCORE2-Diabetes

Moderate CV risk

Patients with T2DM not fulfilling the very high risk criteria and a:
• 10-year CVD risk <5% using SCORE2-Diabetes

Low CV risk



ASCVD refers to all clinical conditions of atherosclerotic origin, including:

acute coronary syndrome (ACS), myocardial infarction (MI), stable or unstable angina,

coronary artery disease documented using angiography, coronary or other arterial

revascularization (coronary artery bypass graft surgery, femoral-popliteal bypass graft

surgery, etc), stroke, transient ischemic attack, documented carotid disease, peripheral

artery disease, and abdominal aortic aneurysm.

Severe TOD is defined as at least one of:

- eGFR <45 mL/min/1.73 m2 irrespective of the presence or absence of albuminuria;

-eGFR 46-59 mL/min/1.73 m2 and microalbuminuria (ACR 30-300 mg/g or 3-30 mg/mmol);

-proteinuria (ACR >300 mg/g or >30 mg/mmol);

- presence of microvascular disease in at least three different sites (e.g. microalbuminuria

plus retinopathy plus neuropathy).

What is…?



European Heart Journal 2023; 00, 1–98

Glucose-lowering treatment for patients with type 2 diabetes to reduce cardiovascular risk based on 
the presence of atherosclerotic cardiovascular disease/severe target-organ damage and 10-year 

cardiovascular disease risk estimation via SCORE2-Diabetes

cSevere TOD 
defined as eGFR
<45 mL/min/1.73 
m2 irrespective of 
albuminuria; or 
eGFR
45–59 mL/min/1.73 
m2 and 
microalbuminuria 
(UACR 30–300 
mg/g; stage A2); or
proteinuria (UACR 
>300 mg/g; stage 
A3); or presence of 
microvascular
disease in at
least three different
sites [e.g. 
microalbuminuria 
(stage A2) plus 
retinopathy plus
neuropathy].





Diabetes Care. 2023;47(Supplement_1):S158-S178. doi:10.2337/dc24-S009



Overview of CVOTs of glucose-lowering drugs



Patient cohorts enrolled in clinical trials with SGLT2 
inhibitors and GLP1 receptor agonists

Nat Rev Nephrol 2020 Aug;16(8):433-434.



European Heart Journal 2023; 00, 1–98

Meta-analysis of cardiovascular outcomes trials with glucagon-like peptide-1 receptor agonists



Subodh Verma. Circulation. Volume: 138, Issue: 25, Pages: 2884-
2894, DOI: (10.1161/CIRCULATIONAHA.118.034516) 

Effects of Liraglutide on Cardiovascular Outcomes in Patients With Type 2 
Diabetes Mellitus With or Without History of Myocardial Infarction or Stroke



• CV, cardiovascular; SGLT2, sodium glucose co-transporter 2; T2D, type 2 diabetes; eCVD, established CV disease.

• 1. Zinman B, et al. N Engl J Med 2015;373:2117–2128;; 2. Neal B, et al. N Engl J Med 2017; DOI: 10.1056/NEJMoa1611925;3. Sattar Diabetologia (2013) 56:686–
695 4. Raz I, et al. Diabetes Obes Metab 2018. http://dx.doi.org/10.1111/dom.13217

34%
of 
patients 
did not 
have  
eCVD

~60%
of 
patients
did not 
have  
eCVD

1%
of patients 

did not 
have 
eCVD

The proportion of patients with and without  
established CV disease varied across the three SGLT2 

CV outcome studies

EMPA-REG OUTCOME
(N=7,020)

CANVAS
(N=10,142)

DECLARE
(N=17,160)
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Figure 5
Meta-analysis of 
cardiovascular 
outcomes trials with 
sodium–glucose co-
transporter-2 
inhibitors. (A) Overall 
major adverse 
cardiovascular events; 
(B) Major adverse 
cardiovascular events 
by atherosclerotic 
cardiovascular 
disease status



Pump, pipes and filter: Do SGLT2 inhibitors cover it all?

aDefined as MACE. MACE = major adverse cardiovascular events; SGLT2i = sodium-glucose cotransporter inhibitors. 
Verma S et al. Lancet. 2019;393:3-5

Secondary prevention 
population: 

SGLT2i prevent heart failure and 
renal disease, and reduce 

atherosclerotic eventsa

Primary prevention 
population: SGLT2i prevent 

heart failure and renal 
disease but do not reduce 

atherosclerotic eventsa

Major adverse 
cardiovascular 

events

Hospitalization 
for heart 
failure

Renal 
protection

Cardiorenal efficacy of SGLT2i

Diabetes 
established 

cardiovascular 
disease

Diabetes 
and multiple 
risk factors
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Figure 15
Absolute risk 
reduction with 
sodium–glucose co-
transporter-2 
inhibitors in relation 
to patient risk based 
on rate of heart 
failure-related 
endpoints in the 
placebo arm of the 
respective trials
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Figure 16
Glucose-lowering 
treatment of patients 
with heart failure and 
type 2 diabetes
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

Figure 10
Recommended low-
density lipoprotein-
cholesterol targets by 
cardiovascular risk 
categories in patients 
with type 2 diabetes
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

LevelClassRecommendations
Lipid-lowering treatment

AI

Statins are recommended as the first-choice LDL-C-lowering treatment in patients 
with diabetes and above-target LDL-C levels. Administration of statins is defined 
based on the CV risk profile of the patients and the recommended LDL-C (or non-
HDL-C) target levels. 

AI
A PCSK9 inhibitor is recommended in patients at very high CV risk, with persistently 
high LDL-C levels above target despite treatment with a maximum tolerated statin 
dose, in combination with ezetimibe, or in patients with statin intolerance. 

BI
If the target LDL-C is not reached with statins, combination therapy with ezetimibe 
is recommended. 

Recommendations for the management of dyslipidaemia in patients 
with diabetes (2)



Diabetes Care Volume 47, Supplement 1, January 2024
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2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

LevelClassRecommendation

AIIb
In adults with T2DM without a history of symptomatic ASCVD or revascularization, 
ASA (75–100 mg o.d.) may be considered to prevent the first severe vascular event, in 
the absence of clear contraindications. 

Recommendations for patients with diabetes without a history of 
symptomatic atherosclerotic cardiovascular disease or revascularization





PPI 1073 (14) 1181 (15)

ASCEND. N Engl J Med 2018



NNT=91

Event rate: 1.3%/year

Effect of aspirin on serious vascular events
(non-fatal MI, stroke, TIA, CV death) 

ASCEND. N Engl J Med 2018



NNH=112

Approximately half the excess of bleeding was in the gastrointestinal tract, with 
approximately one third in the upper gastrointestinal tract

ASCEND. N Engl J Med 2018



Observed absolute effect in aspirin and placebo groups for serious vascular events, including major 
bleeding or revascularization. ASCEND, A Study of Cardiovascular Events iN Diabetes

European Heart Journal 2023; 00, 1–37 https://doi.org/10.1093/eurheartj/ehad192



Am J Prev Cardiol. 2022;13:100456



Continuum of ASCVD Risk
Subclinical atherosclerosis shortens the gap between primary and 

secondary prevention

Primary 
Prevention

Advanced 
Subclinical 

Atherosclerosis?

Secondary 
Prevention

Blaha MJ, AJC 2016



New recommendations for stratification of  CV risk in 
patients with diabetes

ESC Guidelines on Diabetes, pre-diabetes and cardiovascular diseases in collaboration
with EASD (European Heart Journal 2019 - doi/10.1093/eurheartj/ehz486)

Assessment of atherosclerosis: imaging techniques

CV risk assessment

Carotid or femoral ultrasound for plaque detection as CV risk modifier  

Screening for CADwith coronary CTangiographyandfunctionalimaging  

CACscoring as riskmodifier

ABI as riskmodifier

Carotidultrasoundintima-mediathickness forCV risk isnot recommended



~1 mSv

Coronary Artery 
Calcium



Coronary Artery Calcium and Coronary Events in 4 Race/Ethnic Groups

Detrano R. N Engl J Med 2008



CAC = 0 Versus Other Negative Risk Markers in MESA

Blaha MJ. Circulation 2016



Malik s. JAMA Cardiol 2017

Event-Free Survival for CHD and ASCVD in Those With 
Type 2 Diabetes by Diabetes Duration and CAC Score



New guidelines from the National Lipid Association (NLA), released December 2020, have endorsed use of CAC≥100 to 
identify those who benefit from aspirin in primary prevention 

CAC > 100: net clinical benefit
CAC= 0: net clinical harm

Using 10-year ASCVD risk estimate plus CAC score to guide aspirin treatment
Cainzos-Aichirica M. Circulation 2020



J Am Heart Assoc. 2024;13:e034718

Plaque score ≥2 (at least 2 carotid segments with plaque)



In patients with diabetes with asymptomatic ASCVD (including documented

CAD confirmed by imaging) and a higher CV risk, the net benefit of platelet

inhibition by ASA may be higher and thus, therapy needs to be 

individualized.
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Recommendations Class Level
It is recommended to screen patients with diabetes for the presence of severe
TOD. I A

It is recommended to assess medical history and the presence of symptoms
suggestive of ASCVD in patients with diabetes. I B

In patients with T2DM without symptomatic ASCVD or severe TOD, it is
recommended to estimate 10-year CVD risk via SCORE2-Diabetes. I B

Recommendations for assessing CVD risk in patients with type 2 diabetes

New recommendation

Severe TOD defined as eGFR <45 mL/min/1.73m2 irrespective of albuminuria; or eGFR 45–59 mL/min/1.73m2 and microalbuminuria
(UACR 30–300 mg/g; stage A2); or proteinuria (UACR >300 mg/g; stage A3); or presence of microvascular disease in at least three
different sites [e.g. microalbuminuria (stage A2) plus retinopathy plus neuropathy]

2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 – doi:10.1093/eurheartj/ehad192)

www.escardio.org/guidelines
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Should we screen for CAD in asymptomatic patients
with diabetes?



Swiss Med Wkly. 2019;149:w20014

The ischaemic cascade starts with changes in the coronary
artery (i.e., noncalcified and calcified changes of the vessel
wall).

As long as the luminal narrowing of the artery does not
exceed 50%, no limitation of flow is expected. When the
narrowing of the artery exceeds 50%, reduced myocardial
blood flow with decreased myocardial perfusion can occur.

The decrease of myocardial perfusion results in diastolic and
systolic dysfunction of the left ventricle. After this stage,
ECG changes and chest pain can often be observed.

The Ischemic Cascade and imaging



Prevalence of silent CAD among diabetic subjects, observed in major studies

Explor Med. 2021;2:1-19



Both nonobstructive and obstructive CAD according to coronary CTA confers an 

increased long-term risk of MACE and mortality in patients with DM

Adjusted Kaplan-Meier curve for survival on the basis 

of CAD severity among patients with DM and 

nondiabetic subjects. (A) Risk adjusted. Obs = 

obstructive; other abbreviations

JACC Cardiovasc Imaging 2016;9:1280-1288.



The presence of a small unrecognized MI confers an eight-fold higher risk 
for adverse outcome

Asymptomatic patients
with diabetes and
without a history of
heart disease have a
substantial prevalence
of unrecognized MI,
occurring in 19% of the
total study population.
Often, these infarcts
were small (5% of the
left ventricle) and not
identified by electro-
cardiography.

DE-MRI

Diabetes Care 2019;42:1290–1296 

Independent of 
traditional cardiac
risk factors, including
age, sex, and 
Framingham risk 
score 



Meta-analysis of the primary endpoint: any cardiac event

European Heart Journal - Cardiovascular Imaging (2018) 19, 838–846

Fifty-six asymptomatic Type 2 diabetics would have to 
undergo CAD screening to prevent one cardiac event over 
a 4-year follow-up. 

3299 pts





Against Screening of Asymptomatic Patients for ASCVD

• These high-risk patients should already be receiving intensive medical therapy—an approach that

provides benefit similar to invasive revascularization.

• Silent ischemia may reverse over time

In prospective studies, coronary artery calcium has been established as an independent predictor

of future ASCVD events in people with diabetes and is consistently superior to both the UK

Prospective Diabetes Study (UKPDS) risk engine and the Framingham Risk Score in predicting

risk in this population.



Position paper of the French Society of Cardiology

Algorithm for the stratification and management of the risk of 

coronary artery disease in asymptomatic patients with diabetes in 

3 steps

Archives of Cardiovascular Disease 2021;114: 150-172

Medical history, clinical examination, ECG and 

usual biological parameters are 

considered. 

Cardiac echography or any exploration of 

peripheral arteries can be used if available



















Take-home messages
• Patients with diabetes have an heterogeneous CV risk, with many subjects without overt ASCVD

presenting signs of advanced subclinical atherosclerosis, and may be at higher risk than
appreciated

• Cardiovascular prevention strategies proposed by guidelines are largely based on clinical trials,
which do not take into account subclinical atherosclerosis

• The intensity of prevention strategies is largely driven by cardiovascular risk stratification, which
priorizes symptomatic ASCVD

• Silent or unrecognized coronary disease is at least 2-fold more frequent in patients with diabetes,
and associated with poor prognosis

• Whether coronary revascularization and intensification of medical therapy based on routine CAD
screening may improve outcomes of asymptomatic diabetic patients is still under debate

• A contemporary assessment of imaging-guided vs. unguided treatment leveraging the entirety of
contemporary medical therapy is needed

• Contemporary agents such as GLP1RA, GLP1/GIP agonists, SGLT2-i, SGLT1/2 inhibitors,PCSK9i
monoclonals, inclisiran, icosapent ethyl, bempedoic acid, low-dose rivaroxaban, and upcoming
therapies targeting inflammation and lipoprotein(a) should help providing cardiovascular
protection in higher risk subjects with diabetes
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