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Prediction& Protection



SCDSCA

RESUSCITATION
Maybe not optimal, but 
may be highly efficient!!

PREVENTION
Optimal but

very challenging!!
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Classical Strategy for Reducing the SCD Burden
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Sports-related SCA Surveillance Program in Paris

Marijon et al.  Circulation 2011 & JACC 2022
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Many Preventive Efforts, Limited Impact 

ESCAPE NET Investigators JACC 2022



Majority of SCD

in the GP

Majority of cases, poor 

risk Stratification

Non -optimal solution 

for high -risk patients

Challenges for Traditional  SCD Prevention



ÁPredict SCD in a patient with
known heart disease

ÁPredict SCD in the gnl population 
(without known heart disease )

Prediction & Risk Stratification
Two Main Scenarios



Sudden Cardiac Death

5-10%

15-20%

75%



The Lancet Commission on SCD 2023

Sudden [Cardiac] Death



Weizman et al. Circulation 2021



Ricceri  S et al. J Am Coll Cardiol  2021

Sudden  [Cardiac] Death...



75%

Challenges for Traditional  SCD Prediction



Deo et al. Circulation 2016

No Specific Predictors for 

Sudden Arrhythmic Death

(ARIC-CHS Score)

Risk Stratification
In the General Population



Waks JW et al. Circulation 2016

Aro AL et al. EHJ 2017

Risk Stratification
In the General Population



Waks JW et al. Circulation 2016

Risk Stratification
In the General Population



10-Year Risk Model of SCD Among
Healthy Middle Age Population

Using clinical , biological and ECG data

Highest decile : 5%/10yré.

Risk Stratification
In the General Population

Deo R et al. Circulation 2016
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Younsi et al. European Journal of Preventive Cardiology (2026) 00, 1ð12



Need for Specificity!

http:// dx.doi.org /10.1016/j.hrthm.2013.05.009





Those with the highest quartile for resting heart-
rate had a relative risk of 2.4 for cancer deaths

Otherwise, we face a high exposure 

to competing risk  situations and 

limited benefit from ICD!



Time for a Comeback ñ Retesting Old 
Hypotheses With Modern Continuous Tools 

(ICDs)
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Un nouveau doctorant  rejoin dra notre 

®quipe  ̈part ir de f®vrier 2025. 

 

Au 30 novembre 2024, 8416 patients ont ®t® inclus dans notre 

plateforme de recherche, sur un objectif de 10 000 pat ients. 

Lôappel ̈  candidatures pour l'ann®e 2025-

2026 est lanc®. Pensez ¨ en parler  ̈vos  

Internes  et Fellows. 

 

 

 

https://consortiumdaipp.com 
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Chers Investigateurs, chers Amis, 
 

Nous sommes rav is de vous partager la 10 m̄e Newsletter du Consort ium DAI-PP. 

Gr©ce ¨ votr e engagement et ¨ vos effor ts con stant s, nous avons f ranchi la barre 

des 8 400 patients inclus. Un grand  merc i et bravo ¨ tous ! La proc haine r®union 

investigateurs se tiendra lors des Journ®es Europ®ennes de la SFC ¨ Paris, le 

vendred i 17 janvier  ̈7h30.  

 

Lôarticle ñTemporal trends in population characteristics and 

type of device among primary prevention ICD recipientsò a ®t® 

accept® dans les Archives of Cardiovascular Diseases. 
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Majority of SCD

in the GP

Majority of cases, poor 

risk Stratification

Non -optimal solution 

for high -risk patients

Challenges for Traditional  SCD Prevention



Two categories

DCM and 

Coronary 

Artery 

Disease

Electrical 

Disorders and  

some 

structural 

diseases

Prediction & Risk Stratification
In a Patient With Known  Heart Disease



The goal must be the identification of 

patients the most likely to benefit from 

ICD therapy (who are not sytematically  

those at higher risk of SCD)

We commonly use absolute risk to 

determine candidacy for therapy in CVD. 
(eg . in patients with AF, annualized stroke estimates guide decision

making for anticoagulationé)

Competing risksituationé



Competing Risk Situation
Absolute and Proportional Risks

MERIT-HF. The Lancet 1998
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Goldenberg et al. JACC 2008

Competing Risk Situation ( Applied to CAD)
Illustration Using MADIT-II 



1,232 patients with documented previous MI and EF 30% were
randomized to receive a prophylactic ICD or conventional medical
therapy in a 3:2 ratio and were followed over a mean 2 - yr period

Mortality Score

Competing Risk Situation ( Applied to CAD)
Illustration Using MADIT-II 



Competing Risk Situation ( Applied to CAD)
Illustration Using MADIT-II 



70% of MADIT-II 
Population

ėRisk of 

underestimation of 

ICD benefit in 

adequate ICD 

candidates

Competing Risk Situation ( Applied to CAD)
Illustration Using MADIT-II 
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SCD

PREVENTION
Optimal but

very challenging!!

RESUSCITATION
Not optimal but may 

be highly efficient

SCA

Near-Term Prevention of SCD

New Window of Opportunity?



SCD

PREVENTION
Optimal but

very challenging!!

RESUSCITATION
Not optimal but may 

be highly efficient

SCA

Smart Device
Early DETECTION

of SCA
(AED shock, SCD averted)

Sensors that can detect SCA 
ǉǳƛŎƪƭȅ  Ҧ !ƭŀǊƳ Ҧ wŀǇƛŘ 
deployment of AED

New Window of Opportunity?



Room for Developing Early Detection

Two Challenges
ïSignal acquisition

ïSignal analysis



òActiveó biosensor technologyé



Edgar R et al. Lancet Digit Health 2024

Open the 
Room on 

Unwitnessed 
Cases

òPassiveó biosensor technologyé



The first watch able to detect loss of pulse then call for help



Not Only òHR Approachóé 

ω !Ǝƻƴŀƭ ōǊŜŀǘƘƛƴƎ- brainstem reflex in SCA
ω ¦ƴŘŜǊ-appreciated audible biomarker
ω 5ƛŦŦŜǊŜƴǘ ŦǊŜǉǳŜƴŎȅ ŦǊƻƳ ǎƭŜŜǇ ǎƻǳƴŘǎ
ω ! ǎƳŀǊǘ ǎǇŜŀƪŜǊ Ŏŀƴ ŘŜǘŜŎǘ ŀƎƻƴŀƭ ōǊŜŀǘƘƛƴƎ 

Chan J et al. NPJ Digital Med. 2019



Not Only òHR Approachóé 



SCD

PREVENTION
Optimal but

very challenging!!

RESUSCITATION
Not optimal but may 

be highly efficient

SCA

Smart Algorithm
Early PREDICTION
of Imminent SCA

(early management, SCA averted)

New Window of Opportunity?



*

OREGON-SUDS. Ann Int Med. 2016
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Presence of Symptoms Prior to  SCA 

Chest Pain 

Dyspnea 

Syncope/Palpitations 
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911 Call 

No 911 Call 

SCD May Not Be As Sudden As We Think

Quicker response = Better survival



ÇSymptoms before imminent 

SCA (n=411) vs. symptoms 

for non-SCA (n=1171)

ÇSCA: dyspnea, chest pain, 

diaphoresis, seizures

VSex-specific

ÇSuccessfully replicated (427 

cases, 1238 controls)

Reinier K et al. Lancet Digital Health 2023

Warning symptoms need to be combined

with other features to maximize predictive power

SCA Warning Symptoms Vs. Non -SCA Pts



Demographics & Clinical Profile

Paris SDEC. Circulation 2016


