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Classical Strategy for Reducing the SCD Burden
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Classical Strategy for Reducing the SCD Burden

PREVENTION RESUSCITATION
Optimal but Maybe not optimal, but
very challenging!! may be highly efficient!!
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Sports-related SCA Surveillance Program in Paris
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Sports-related SCA Surveillance Program in Paris
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Incidence Per 100,000 Person-Years
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Challenges for Traditional SCD Prevention

Majority of SCD Majority of cases, poor Non -optimal solution
in the GP risk Stratification for high -risk patients
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Prediction & Risk Stratification

Two Main Scenarios

A Predict SCD in the gnl population

(without known heart disease )
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Sudden Cardiac Death

15-20%




Sudden [Cardiac] Death
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Sudden [Cardiac] Death...

Out-of-Hospital Cardiac Arrest
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Challenges for Traditional SCD Prediction
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In the GaecabPBpplaition
ARIC s e—
" 365-predistiersCore i
C-statistic (95% 0.820 (0.785,0.854) | 0.745(0.701,0.789)
Calibration S 43746080
(Pvalue)
ACC/AHA CVD risk equation
C-statistic (95% Cl) | 0.808 (0.772,0.844) | 0.743 (0.700, 0.768)
Calibration 851.0 (<0.001) 24.71 (0.003)
TR —

Deo et al. Circulation 2016 Pl I @
www.forumeuropeen.com



Risk Stratification

In the General Population

Resting 12-lead Electrocardiogram
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Risk Stratification

In the General Population

Mode of Death According to Number of Abnormal GEH ECG Parameters
Combined Cohort
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Risk Stratification

In the General Population
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Machine Learning-Based Prediction of Sudden Cardiac Death in the General Population Using EHR Data
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Need for Specificity!

Resting heart rate and risk of sudden cardiac death in the general
population: Influence of left ventricular systolic dysfunction

and heart rate-modulating drugs

Carmen Teodorescu, MD, PhD,” Kyndaron Reinier, MPH, PhD,” Audrey Uy-Evanado, MD,”
Karen Gunson, MD,! Jonathan Jui, MD, MPH,* Sumeet S. Chugh, MD, FHRS

From the “Heart Institute, Cedars-Sinai Medical Center, Los Angeles, California, Departments of ‘Pathology and * Emergency
Medicine, Oregon Health and Science University, Portland, Oregon.

http:// dx.doi.org /10.1016/j.hrthm.2013.05.009 [&
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BACKGROUND Higher levels of resting heart rate (HR) have been
associated with sudden cardiac death (SCD) but mechanisms are
poorly understood. We hypothesized that severe left ventricular
systolic dysfunction (LVSD) and HR-modulating drugs explain the
HR-SCD relationship.

OBJECTIVE To evaluate the relationship between HR, severe LVSD,
HR-modulating drugs, and SCD in the community by using a case-
control approach.

METHODS From the ongoing Oregon Sudden Unexpected Death
Study, SCD cases (n = 378) aged >35 years and with electro-
cardiogram-documented resting HR were compared to 378 age- and
gender-matched control subjects with coronary artery disease
(mean age 68 * 13 years; 69% man). Associations with SCD were
assessed by using multivariable logistic regression.

RESULTS Mean resting HR was significantly higher among SCD
cases compared to controls (7.5 beats/min difference; P < .0001).
HR was a significant determinant of SCD after adjustment for
significant comorbidities and medications (odds ratio for 10 beats/min
increase 1.26; 95% confidence interval 1.14-1.38; P < .0001). After
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Heart Rate and Risk of Cancer Death in Healthy Men
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Time for a Comeback n Retesting Old
Hypotheses With Modern Continuous TCjE?'S
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Challenges for Traditional SCD Prevention

Majority of SCD Majority of cases, poor Non -optimal solution
in the GP risk Stratification for high -risk patients
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Prediction & Risk Stratification
In a Patient With Known Heart Disease

Two categories
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We commonly use absolute risk to
determine candidacy for therapy in CVD.

(eg. in patients with AF, annualized stroke estimates guide decision
making f or anti coagul ati oné)

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)

Competing risksi t uat [&
www.forumeuropeen.com




Competing Risk Situation
Absolute and Proportional Risks
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Competing Risk Situation ( Applied to CAD)
lllustration Using MADIT-II

Journal of the American College of Cardiology Vol. 51, No. 3, 2008
© 2008 by the American College of Cardiology Foundation [SSN 0735-1097/08/834.00

Published by Elsevier Inc. doi:10.1016/jjacc.2007.08.058

Risk Stratification for Primary

Implantation of a Cardioverter-Defibrillator in

Patients With Ischemic Left Ventricular Dysfunction

Ilan Goldenberg, MD,* Anant K. Vyas, MD, MPH, W. Jackson Hall, PHD,} Arthur J. Moss, MD,*

Hongyue Wang, PuD,# Hua He, MA§ Wojciech Zareba, MD, PHD,* Scott McNitt, MS,*
Mark L. Andrews, BBA," for the MADIT-II Investigators

Rochester and Buffalo, New York Go|denberg et al. JACC 2008 @
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Competing Risk Situation ( Applied to CAD)
lllustration Using MADIT-II

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

Mortality = Score

95% Confidence
Risk Factor HR Interval p Value
NYHA functional class >l 1.87 1.23-2.86 0.004
Atrial fibrillation} 1.87 1.05-3.22 0.034
QRS >120 ms 1.65 1.08-2.51 0.020
Age >70 yrs 1.57 1.02-2.41 0.042
BUN >26 mg/dl (and <50 mg/dl) 1.56 1.00-2.42 0.048
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Competing Risk Situation ( Applied to CAD)
lllustration Using MADIT-II
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Competing Risk Situation ( Applied to CAD)
lllustration Using MADIT-II

% 2-years mc@lity reduction with ICI@ risk group
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Risk Factor HR 95%I:toenrt/i:rnce p Value I C D b e n eflt I n
NYHA functional class >II 1.87 1.23-2.86 0.004 ad eq u a-te | C D
Atrial fibrillation 1.87 1.05-3.22 0.034 .
candidates

QRS >120 ms 1.65 1.08-251 0.020 of MADITI
Age >70 yrs 157 1.02-2.41 0.042 \ Population /
BUN >26 mg/dl (and <50 mg/dl) 156 1.00-2.42 0.048 ]
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PREVENTION RESUSCITATION

Optimal but Not optimal but may
very challenging!! be highly efficient

o
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New Window of Opportunity?

PREVENTION RESUSCITATION
Optimal but Not optimal but may
very challenging!! be highly efficient

——
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NearTerm Prevention of SCD
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New Window of Opportunity?
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Sensors that can detect SCA SrlnartEDeviczrel \
j dzA O] f & m ! ! NE@W{)%SE&. |_9\ o)

deployment of AED (AED shock, SCD averted)
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Room for Developing Early Detection

Two Chél.le.rnln -eé

I Signal acquisition
I Signal analysis

Minutes Days after

after
I AED

Resuscitation Comprehensive
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OActi ved bl osensor t

Lancet 2022; 400: e12

. . Instituto Cardiovascular,
Smartwatch electrocardiogram records ST depression,

ot Hospital Clinico San Carlos,
premature ventricular complexes, and ventricular fibrillation Madrid, Spain (A Provencio MD,
Andrés Provencio, Miguel Angel Cobos Gil M ﬁi Cﬂbﬂ"j Gll Ph D}
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OPassi ved bl osensor

Automated cardiac arrest detection using a
photoplethysmography wristband: algorithm development
and validation in patients with induced circulatory arrest in
the DETECT-1 study Hecrocadiogran

Roos Edgar, Niels T B Scholte, Kambiz Ebrahimkheil, Marc A Brouwer, Rypko | Beukema, Masih Mafi-Ri
Eelko Ronner, Nicolas van Mieghem, Eric Boersma, Peter C Stas, Niels van Royen, Judith L Bonnes

Arterial blood pressure

Photo pI thysmography

Edgar R et al. Lancet Dlglt Health 2024
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Get help in an emergency.

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

Q ®= O
No pulse
detected
‘ Calling 999 in i
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Free delivery’
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Not Only OHR Approac
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Not Only OHR Approac
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New Window of Opportunity?

Smaurt Algorithm

I\IEarIy PREDICTION ON
of Imminent SCA

| (early management SCA averted)
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May Not Be As Sudden As We Think

Annals of Internal Medicine ORIGINAL RESEARCH

Warning Symptoms Are Associated With Survival From Sudden
Cardiac Arrest

Eloi Marijon, MD, PhD*; Audrey Uy-Evanado, MD" " T

Kyn:::)a_ron Reinier, MPH, PhD; Carmen Teodorest u | C ke I res p onse = B ette I SU rVIVaI
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SCA Warning Symptoms Vs. Non -SCA Pts

C Symptoms before imminent A
SCA (n=411) vs. symptoms " ggj
fAar nnn_CAN (n—1171)\ .§§70

Warning symptoms need to be combined
with other features to maximize predictive power

v A AN vrlvvullv
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cases, 1238 controls) iaphorss

Reinier K et al. Lancet Digital Health 2023 [&
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Identifying Patients at Risk for Prehospital Sudden

Cardiac Arrest at the Early Phase of Myocardia T
1 ; diologie de I'ARS lle-de-France |
|I‘Ifal'ctI0n . . Les registres de car _ARSIF JL - f 1
The e-MUST Study (Evaluation en Médecim; d’Urgence des Stratégies " e-MUST et CARDIO-A
' i de .. :
erapeutiques des infarctus du myocar ) 0 f| I e
pepiie S s o w: mm  Demographics & Clinical Pr
oo \
" Age (years) [] \
« Onsstof chestpai (hours (24h), minutes) [/]
o Chest pain intsnsity (1 to 10) []
/& Chest pain Location
. Chest Shoulders Ammso Back g

|

0 Are you short of breath?

Noz Yes o
& Are you a current Smoker? Nogo Yes o
1 Have you been treateq previously for CAD? Noo Yes o

/* Has anybody in JYour famiy been treated for CAD? No o
 Are you diabetic or treated for dfabetes? Noo Yes o
/& Doyou haye HBPor are you treated for Hap? No o Yes o
/= Doyou haye slpidemia orare you treated for dyslipicemia? No ~yes 5
v What is your approximaive weight (kg) and height (em)

Yes o
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