SCORE-2 as a collaborative
model to tackle multimorbidity
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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.
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Type 2 diabetes is a major risk factor

for CVD

* 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

Number HR (95% ClI)

of cases
Coronary heart disease* 26505 2:00 (1-83-2-19)
Coronary death 11556 2:31(2-:05-2-60)
Non-fatal myocardial infarction 14 741 1-82 (1-64-2-03)
Stroke subtypes*
Ischaemic stroke 3799 - = 2-27 (1-95-2-65)
Haemorrhagic stroke 1183 = 1-56 (1-19-2-05)
Unclassified stroke 4973 —a— 1-84 (1-59-2-13)
Other vascular deaths 3826 173 (1-51-1-98)

Lancet 2010



Type 2 diabetes and life expectancy

On average, type 2 diabetes reduces life expectancy by ~6 years
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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) lexel, and presence of
TOD

* Examples are:
ADVANCE predic
UKPDS predic
DIAL prediction o




Discrimination and calibration of 22
CVD risk prediction tools in T2DM

Type 2 diabetes population

DARTS [25]

UKPDS 56 [26]
UKPDS 68 C-HF [27]
UKPDS 68 Stroke [27]
UKPDS 82 CHD [28]
UKPDS 82 C-HF [28]
RECODE [24]

CHS Basic [29]

CHS Advanced [29]

General population
Finrisk CVD [31]
Finrisk Stroke [31]
Finrisk CHD [31]
Framingham 1991 CVD [22]
Framingham 1991 fatal CHD [22]
Framingham 1991 Stroke [22]
Framingham 1998 [23]
QRISK2 [32]
QRISK3 [33]
ASCVD [1]
Reynolds Risk [34,35]
SCORE CVD [30]
SCORE CHD [30]

C statistic (95% ClI)

0.651 (0.647, 0.655)
0.639 (0.635, 0.643)
0.644 (0.640, 0.648)
0.644 (0.640, 0.648)
0.619 (0.614, 0.623)
0.633 (0.628, 0.638)
0.640 (0.636, 0.645)
0.660 (0.656, 0.663)
0.660 (0.656, 0.663)

0.668 (0.665, 0.672)
0.664 (0.661, 0.668)
0.665 (0.661, 0.668)
0.630 (0.626, 0.634)
0.643 (0.639, 0.647)
0.647 (0.644, 0.651)
0.664 (0.660, 0.667)
0.664 (0.660, 0.667)
0.664 (0.660, 0.668)
0.668 (0.664, 0.671)
0.662 (0.658, 0.666)
0.670 (0.667, 0.674)
0.669 (0.665, 0.672)
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Dziopa, K. et al, Diabetologia 2022



Calibration plots after recalibrating
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Finrisk CHD
Framingham 1991 fatal CHD
Framingham 1998
SCORE CHD

UKPDS 56

UKPDS 82 CHD
ASCVD

CHS Advanced

CHS Basic

Finrisk CVD
Framingham 1991 CVD
QRISK2

QRISK3

Reynolds Risk

SCORE CVD

Finrisk Stroke
Framingham 1991 Stroke
RECODE

UKPDS 68 C-HF
UKPDS 68 Stroke
UKPDS 82 C-HF

Dziopa, K. et al, Diabetologia 2022



Transferability and longevity of CVD
risk models

Relative risks are similar across populations and stable with time
Q)d discrimination across different populations and time points

Baseline risk varies with population and time
ﬂiation not completely explained by risk predictors in the model
%ends on many population characteristics: Healthcare, economics, genetics etc.
“del derived in one population may over or underestimate risk in new
populations

Mowel are typically derived in cohort studies
mresent 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
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General process for CVD risk score
development

Derivation of

*g models < Prospective cohort data
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o Representative CVD incidence rates
S

§ Recalibration to target

population

?

Representative mean risk factor levels

A

External validation External cohort data

A

[llustration of
predicted risk
distributions

A

Representative cross-sectional risk factor data

Model validation and illustration




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

1. Model development SCORE?2 risk prediction algorithms key features

Sex-specific, competing risk-

i PR _ |
adjusted risk models derived in 45 Rex-spesifie.risk predietionmiodels

prospective cohorts in 13 countries . .
(~680,000 individuals, and g *  Estimate 10-year risk of fatal and non-fatal CVD
~30,000 CVD events) ‘
l L ~~. Calibrated to the most contemporary and representative CVD rates

- m=owm
-

Available for four distinct European risk regions

NI EEEE

BEEE EEROE

Recalibration to four risk regions in
Europe using age-, sex-, and region- ) o )
specific risk factor values and CVD Can be rapidly updated to reflect future CVD incidence and risk
incidence rates (derived using data ! factor profiles

on ~10.8 million individuals)

. Individual example .
2. Model validation Patient risk factors:

50 years old
External validation in 25 prospective Smoker

cohorts in 15 European countries
(~1.1 million individuals, and
~43,000 CVD events)

l

C-indices ranged from 0.67 (95%
confidence interval [CI] 0.65-0.68)
to 0.81 (95% Cl1 0.76-0.86)

SBP: 140 mmHg
Cholesterol: 5.5 mmol/L
HDL-c: 1.3 mmol/L

| |l 10|-year risk Ia‘epending oln risk regilon { |
Low Moderate High Veryhigh Low Moderate High Veryhigh
risk risk risk risk risk risk risk risk

4.2% 5.1% 6.9% 13.7% 5.9% 7.5% 8.1% 14.0%

Hageman et al, Eur Heart 2021



SCORE2 Risk charts for the moderate/high risk regions
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Development of SCORE2-Diabetes

Original SCORE2 Algorithms:
Including age, sex, smoking, diabetes,
SBP, total and HDL cholesterol

h 4

Adaptation of SCORE2 for individuals
with diabetes; addition of age at
diabetes diagnosis, HbAlc and eGFR to
create SCORE2-Diabetes

Prospective individual participant data on
229,460 individuals with diabetes from 7
ERFC studies, UK Biobank, CPRD and SCID

A

b

Recalibration to four risk regions of Recalibration rescaling factors from
Europe original SCORE2 models applied

F 3

216980 individuals from the SNDR,
SIDIAP and EUBIROD

A

External validation

Sex- and age-specificrisk predictor values
from diabetes health records used with
recalibrated SCORE2-Diabetes models

Illustration of risk distribution in each
European risk region

A

in preparation



Discrimination of SCORE2-Diabetes in European
countries

Cohort
(risk region)

SIDIAP
(low risk)

MALTA*
(moderate risk)

SNDR
(moderate risk)

CROATIA™
(high risk)

Individuals Cases

10768

3876

119813

22821

1282

239

30175

947

Risk model

SCORE2

SCOREZ2-Diabetes

SCORE2

SCORE2-Diabstes

SCORE2

SCOREZ2-Diabetes

SCORE2

SCOREZ2-Diabetes

C-index (95% Cl)

0.650 (0.636, 0.665)

0.660 (0.646, 0.675)

0.630 (0.592, 0.668)

0.661 (0.622, 0.699)

0.651 (0.648, 0.654)

0.666 (0.663, 0.669)

0.675 (0.659, 0.692)

0.688 (0.672, 0.705)

C-index

Difference in C-index
SCORE2 Diabetes —
SCORE2(95% Cl)

ref

0.010 (0.004, 0.016)

ref

0.031 (0.011, 0.050)

ref

0.015 (0.014, 0.017)

ref

0.013 (0.006, 0.021)

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.

SCOREZ2 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.
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