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Prediction & Protection
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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



▪ Predict SCD in a patient with
known heart disease

▪ Predict 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%/10yr….

Risk Stratification
In the General Population

Deo R et al. Circulation 2016



19

Younsi et al. European Journal of Preventive Cardiology (2026) 00, 1–12



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 — Retesting Old 
Hypotheses With Modern Continuous Tools 

(ICDs)
SUBSTRATE

AUTONOMIC 
NERVOUS 

SYSTEM

TRIGGER

LVEF
QRS

SAECG, imaging

EP study…

PVC/NSVT…

HR
HRT

HRV

BRS…

QT dispersion
(M)TWA…

Un nouveau doctorant rejoindra notre 

équipe à partir de février 2025. 

 

Au 30 novembre 2024, 8416 patients ont été inclus dans notre 

plateforme de recherche, sur un objectif de 10 000 patients. 

L’appel à candidatures pour l'année 2025-

2026 est lancé. Pensez à en parler à vos 

Internes et Fellows. 

 

 

 

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

Nous sommes ravis de vous partager la 10ème Newsletter du Consortium DAI-PP. 

Grâce à votre engagement et à vos efforts constants, nous avons franchi la barre 

des 8 400 patients inclus. Un grand merci et bravo à tous ! La prochaine réunion 

investigateurs se tiendra lors des Journées Européennes de la SFC à Paris, le 

vendredi 17 janvier à 7h30.  

 

L’article “Temporal trends in population characteristics and 

type of device among primary prevention ICD recipients” a été 

accepté dans les Archives of Cardiovascular Diseases. 
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56 rue Leblanc, 75908 Paris Cedex 15 

info@consortiumdaipp.com - Tel 06 58 81 35 25 - Fax 01 56 09 55 18 
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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 anticoagulation…)

Competing risk situation…



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

Risk of 

underestimation of 

ICD benefit in 

adequate ICD 

candidates

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



SCDSCA

RESUSCITATION
Not optimal but may 

be highly efficient

PREVENTION
Optimal but

very challenging!!



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 
quickly  → Alarm → Rapid 
deployment of AED

New Window of Opportunity?



Room for Developing Early Detection

Two Challenges
– Signal acquisition

– Signal analysis



“Active” biosensor technology…



Edgar R et al. Lancet Digit Health 2024

Open the 
Room on 

Unwitnessed 
Cases

“Passive” biosensor technology…



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



Not Only “HR Approach”… 

• Agonal breathing- brainstem reflex in SCA
• Under-appreciated audible biomarker
• Different frequency from sleep sounds
• A smart speaker can detect agonal breathing 

Chan J et al. NPJ Digital Med. 2019



Not Only “HR Approach”… 



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

0 

10 

20 

30 

40 

≤1 hour ≤24 hours ≤7 days ≤4 weeks 

P
ro

p
o

rt
io

n
 o

f 
P

a
ti

e
n

ts
, 

%
 

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



❑Symptoms before imminent 

SCA (n=411) vs. symptoms 

for non-SCA (n=1171)

❑SCA: dyspnea, chest pain, 

diaphoresis, seizures

✓ Sex-specific

❑Successfully 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



Demographics & Clinical Profile

Paris-SDEC investigators. Circulation 2016

Score OR (95%CI) Score

Age <40yo 2.5 (1.5-4.4 9

No diabetes 1.6 (1.0-2.6) 5

No obesity 10.5 (7.1-15.4) 5

Delay ≤30min 2.8 (1.9-4.0) 10

Heart Failure 10.5 (7.1-15.4) 23

TOTAL /52



Heart Rate Plot
137,551 recordings were used for analysis
992 experienced sustained VA  (985 VT & 7 VF)

First 24 hours (w/o VT) used as 
input to a deep learning model

Each recording were labelled according to whether there is any VT 
documented in the following 13 days & used it as output for the algorithm

Predicting VF/VT within the days prior 
using single lead ambulatory ECG

Fiorina L et al. Eur Heart J 2025



AI model, internal validation AUC 0.939 
AI model, external validation AUC 0.911
Reference, internal validation AUC 0.830

Fiorina L et al. Eur Heart J 2025

Predicting VF/VT within the days prior 
using single lead ambulatory ECG





IA pour prédire la mort subite
TAKE-HOME MESSAGES

• Vers de meilleures 
PREDICTION/PROTECTION & REANIMATION

• IA aidera mais attention aux erreurs de 
raisonnement !!

• Améliorer la prediction à long terme & 
developer le concept de prevention à court 
terme…. 
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Adding a Link to Chain of Survival??
An Early Link that Would Actually Link Prevention & Resuscitation!!
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