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Agenda

• Il concetto di rischio: categorie o continuum?

• I target di LDL in rapporto al calcolo del rischio e la loro efficacia: 
cosa torna e cosa non torna

• T2D: le LDL sono sufficienti a catturare il rischio CV?



Diabetes-specific risk prediction models ESC 2021 
Prevention GLs proposed ADVANCE or DIAL

 Risk models help refine CVD risk estimations and identify patients who will 
benefit most from treatment

 Include duration of diabetes, glycated haemoglobin (HbA1c), and TOD
 Examples are: ADVANCE predicts 4-year CVD risk

UKPDS predicts CVD risk in the UK
DIAL prediction of life-time risk

These models have some limitations for use in Europe:
•  they do not allow for substantial variations of risk across countries, meaning they may misestimate risk in 

these circumstances. 
• Furthermore, these models have been developed from a narrow set of studies
• have not been systematically ‘recalibrated’ (i.e. statistically adapted) to contemporary CVD rates, 

meaning they are not ideal for use in contemporary European populations.
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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 3
Cardiovascular risk categories in patients with type 2 diabetes



Development process and key features of SCORE2

Hageman et al, Eur Heart J 2021



SCORE2-Diabetes: a risk tool for T2D

Pennells L et al, Eur Heart J 2023

SCORE2
10-year risk of (fatal and non-fatal) CV events



SCORE2-Diabetes: a risk tool for T2D

Pennells L et al, Eur Heart J 2023

~230K individual with type 2 diabetes and information on age
at diagnosis, HbA1c and eGFR

SCORE2-Diabetes



SCORE2-Diabetes: a risk tool for T2D

~230K individual with type 2 diabetes and information 
on agetat diagnosis, HbA1c and eGFR

Internal and external validation across Europe



SCORE2-Diabetes: a risk tool for T2D

Expected CVD risk distribution across Europe
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~230K individual with type 2 diabetes and information on age
at diagnosis, HbA1c and eGFR

Internal and external validation across Europe

SCORE2-Diabetes

SCORE2-Diabetes: a new risk prediction tool

Pennells L et al, Eur Heart J 2023 Eur Heart J. 2023 Jul 21;44(28):2544-2556
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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)

Figure 7
Glucose-lowering 
treatment for 
patients with type 2 
diabetes to reduce 
cardiovascular risk 
based on the 
presence of 
ASCVD/severe target-
organ damage and 10-
year cardiovascular 
disease risk 
estimation via 
SCORE2-Diabetes



Mach F, et al. Eur Heart J. 2019;00:1–78

CV Risk, Target and Pharmacological Approaches to Achieve Target Goals

European Heart Journal (2021) 42, 3227-3337 - doi:10.1093/eurheartj/ehab484

LDL-C





Eur Heart J, Volume 38, Issue 32, 21 August 2017, Pages 2459–2472, https://doi.org/10.1093/eurheartj/ehx144

The content of this slide may be subject to copyright: please see the slide notes for details.

Log-linear association per unit change in low-density lipoprotein 
cholesterol (LDL-C) and the risk of cardiovascular disease 



T1D ESC2023 GLs



Eur Heart J, Volume 42, Issue 34, 7 September 2021, Pages 3227–3337, https://doi.org/10.1093/eurheartj/ehab484

Expected low-density lipoprotein cholesterol 
reductions for combination therapies

"Treat to Target" = selezionare subito la terapia in grado di 
raggiungere obiettivo LDL, la titolazione non serve



Eur Heart J, Volume 39, Issue 27, 14 July 2018, Pages 2574–2576, https://doi.org/10.1093/eurheartj/ehy387

The content of this slide may be subject to copyright: please see the slide notes for details.

Pathological phenotypes of LDL particles



Calculated Small Dense LDL-C has a Stronger 
Association to Atherosclerotic Cardiovascular Events 

than other Components of the Lipid Panel.

Cox Proportional Hazard ratio for any ASCVD event, Model 1 unadjusted and Model 2 adjusted for 
age, sex, race, diabetes, systolic blood pressure, smoking and hypertension. 



Plasma Lipoproteins
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Eur Heart J, Volume 42, Issue 47, 14 December 2021, Pages 4791–4806, https://doi.org/10.1093/eurheartj/ehab551

The content of this slide may be subject to copyright: please see the slide notes for details.

Absolute risk of cardiovascular morbidity as a function of increasing non-fasting 
plasma triglycerides in the general population. 

Based on data from more than 100 000 individuals in the Copenhagen General 
Population Study



Eur Heart J, Volume 42, Issue 47, 14 December 2021, Pages 4791–4806, https://doi.org/10.1093/eurheartj/ehab551

The content of this slide may be subject to copyright: please see the slide notes for details.

Metabolism of remnant lipoproteins. 
Remnants are a population of particles in the circulation that have been partially 

lipolysed by lipoprotein lipase



Eur Heart J, Volume 43, Issue 8, 21 February 2022, Pages 807–817, https://doi.org/10.1093/eurheartj/ehab875

The content of this slide may be subject to copyright: please see the slide notes for details.

1 TG-RICH LIPOPROTEIN IS AS ATHEROGENIC AS 1 LDL PARTICLE

Recent evidence supports a causal association between triglycerides,
triglyceride-rich lipoproteins, and triglyceride-rich lipoprotein
remnants with cardiovascular events



V. Raja et al.  Atherosclerosis 383 (2023) 117312

Overview of non-HDL-C pathogenesis



N=7000 subjects



Mach F, et al. Eur Heart J. 2019;00:1–78 European Heart Journal (2021) 42, 3227-3337 - doi:10.1093/eurheartj/ehab484



SUGGESTIONI

• RISCHIO CARDIOVASCOLARE E OBIETTIVI TERAPEUTICI SONO 
ELEMENTI CLINICI POTENZIALMENTE MUTABILI CHE DIPENDONO 
DALLA QUALITA’ DI EVIDENZE E DI  FATTORI DI INTERVENTO 
DISPONIBILI

• NEL T2D SI COMINCIA A CONSIDERARE CHE LE LDL NON STIMINO 
ADEGUATAMENTE IL RISCHIO CVD COME NEI NON DIABETICI, AD 
ESEMPIO LE sdLDL SEMBRANO POTENZIALMENTE PIU’ SENSIBILI

• SCORE2, SCORE2D E SCORE-OP SONO BASATI SUL COLESTEROLO 
NON HDL E QUINDI EVIDENZE CLINICHE PIU’ FORTI POTRANNO 
ALLINEARE IL CALCOLO DEL LIVELLO DI RISCHIO AI TARGET CHE 
SONO UTILIZZATI PER RAGGIUNGERE L’OBIETTIVO
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