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Type 2 diabetes is a major public 
health problem

• 537 million adults (20-79 years) are living 
with diabetes (i.e.,1 in 10). 

• Predicted to rise to 643 million by 2030 
and 783 million by 2045.

• Diabetes is responsible for 6.7 million deaths 
in 2021 - 1 every 5 seconds.

IDF Diabetes Atlas 10th edition



• Individuals with diabetes, have, on 
average, 2-fold higher risk of 
developing CVD compared to 
counterparts without diabetes.

• More likely to have multiple CVD risk 
factors (including dyslipidaemia and 
hypertension), each of which mediates 
an increase in risk

Type 2 diabetes is a major risk factor 
for CVD

Lancet 2010 



Type 2 diabetes and life expectancy
On average, type 2 diabetes reduces life expectancy by ~6 years

NEJM 2011 



Diabetes-specific risk prediction 
models
• Several guidelines recommends use of risk prediction models to evaluate risk of CVD

• Risk models may refine risk estimates and illustrate the impact of treatments

• Generally include duration of DM, glycated haemoglobin (HbA1c) level, and presence of 
TOD

• Examples are:
ADVANCE predicts 4-year CVD risk
UKPDS predicts fatal and non-fatal CVD risk in the UK
DIAL prediction of life-time risk

Limitations: based on older cohort data, not 

geographically recalibrated



Discrimination and calibration of 22 
CVD risk prediction tools in T2DM

Dziopa, K. et al, Diabetologia  2022



Calibration plots after recalibrating

Dziopa, K. et al, Diabetologia  2022



Transferability and longevity of CVD 
risk models

Relative risks are similar across populations and stable with time 
Good discrimination across different populations and time points

Baseline risk varies with population and time
Variation not completely explained by risk predictors in the model
Depends on many population characteristics: Healthcare, economics, genetics etc.
Model derived in one population may over or underestimate risk in new 

populations

Models are typically derived in cohort studies 
Represent a past period of time and a subset of the population
Relative risks OK, but baseline risk often not representative of target population

Recalibration of risk prediction models using nationally 
representative incidence data is needed



General process for CVD risk score 
development

Prospective cohort data

Representative CVD incidence rates

Derivation of 
models

Recalibration to target 
population

External validation

Representative cross-sectional risk factor data
Illustration of 
predicted risk 
distributions

Representative mean risk factor levels

M
od

el
 d

ev
el

op
m

en
t

M
od

el
 v

al
id

at
io

n 
an

d 
illu

st
ra

tio
n

External cohort data



Development process, key features and illustrative 
example of the SCORE2 risk prediction algorithms

Hageman et al, Eur Heart J 2021



SCORE2 Risk charts for the moderate/high risk regions

Hageman et al, Eur Heart J 2021



Development of SCORE2-Diabetes

in preparation



Discrimination of SCORE2-Diabetes in European 
countries

in preparation



Summary
• Assessing CVD risk is key to enhance CVD prevention in individual 

with type 2 diabetes.

• There is the need to develop new risk prediction models that are 
robust and able to predict contemporary CVD risk more accurately 
in different regions.

• SCORE2 have been derived using a diverse cohorts and allows 
efficient recalibration procedure which can be applied in the future 
with new incidence and risk factor data 

• SCORE2 risk prediction models will be extended to include 
diabetes-specific factors (ie, SCORE2-Diabetes) to allow  reliable 
risk prediction in individual with type 2 diabetes.


	SCORE-2 as a collaborative model to tackle multimorbidity
	Type 2 diabetes is a major public health problem
	Type 2 diabetes is a major risk factor for CVD
	Type 2 diabetes and life expectancy
	Diabetes-specific risk prediction models
	Discrimination and calibration of 22 CVD risk prediction tools
	Calibration plots after recalibrating
	Transferability and longevity of CVD risk models
	General process for CVD risk score development
	Development process, key features and illustrative example of t
	Slide 11
	Development of SCORE2-Diabetes
	Discrimination of SCORE2-Diabetes in European countries
	Summary

