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Different stages, independent conclusions…





Population : 6.6 million

registry





Sports Related
Sudden Death in Population



Results (1)
Young Competitive Athletes <5%

"Young competitive athletes" 

in 48 cases (6%)
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• Mean age 46±15 yrs

• Men 95%

• Free of known cardiopathy 
in 92%

• Overall incidence 17-
18/million/yr



Competitive Setting
A Risk Factor

0.94/100,000/yr 0.24/100,000/yr

Among 10-35 year-old population



Results (2)
Cycling, Jogging, Soccer
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Sport related Sudden death,  and sex

Marijon et al JAMA 2013



Sudden death witnessed >90%  

Bystander CPR 30%

52% in Public 

Sport Areas

48% in non-Public 

Sport Areas

99.8%       Presence of Witness          83.4%



Poor rate of determined

causes of death

The proportion of clear diagnosis remained extremely poor (25%), 

particularly  among subjects who died in the field (5%)



Where do OHCA occur?





Modèle de Régression Logistique Multinomiale
Flux de personnes: 1.48 (IC95% 1.34-1.63)

Gares: 3.80 (IC95% 2.66-5.36)







Is there an optimal location for 
automatic external defibrillators?



• For each scenario of AED deployment, a 
distance matrix between OHCA locations and 
the closest AED was calculated, complying 
Paris road network for real walking distance 
estimation. The matrix calculation was based 
on Djikstra’s algorithm (O(|E|+|V|log|V|) 
where |E| is the number of edges and where 
|V| is the number of vertices)  for finding 
shortest paths 



Dahan B et al Resussitation 2016



Is there an optimal number for 
automatic external defibrillators in 

a given city ?
•





Is it possible to identify subjects
with acute SCA minutes before

their OHCA?  



BAckground

Dudas et al. Circulation 2011

Myocardial infarction, Sweden (1991-2006)



Background



DATA SOURCE: e-MUST REGISTRY



– Created in 2003 by the ARSIF (Agence Régionale de Santé d’Ile

de France)

– Enrolls all out-of-hospital STEMI patients managed by the EMS in

the Greater Paris Area

• Inclusion criteria:

– Patient alive at EMS arrival

– Chest pain > 20mn, but < 24h

– Persisting despite nitrates

– ST segment elevation ≥ 2mm in 2 adjacent leads or new LBB

THE e-MUST REGISTRY



Data collection:

•Standardized questionnaire since 2006

•Data collected on the phone by the EMS dispatcher

•Completed on site by the EMS physician.

•In-hospital follow up and outcome obtained in the

following days through a systematic phone call to the

admitting hospital

THE e-MUST REGISTRY



Data management:

•Entered in a computerized database in each dispatch center

•Sent every four months to the registry services of the ARSIF.

•An independent random external audit of 11% of the files held

yearly in order to ensure completeness and reliability.

•Analyzed at the Cardiovascular Epidemiology unit (U970) of

the National Institute of Research (INSERM)

THE e-MUST REGISTRY



e-MUST Population

Jan 2006 - Dec 2010

N=8112

Haute-Savoie Population

Jan 2005 - Jan 2012

N=606

Derivation sample

(2/3)

N=5353

Validation sample

(1/3)

N=2759
External validation 

sample

4902 patients with 

complete data

2520 patients with 

complete data

STUDY POPULATIONS
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FLOWCHART



N

All patients

N=8,112

Without SCA 

N=7,660

With SCA

N=452
P*

Age 8,070

Median (IQR) 60 (51-73) 60 (51-73) 57 (48-68) <0.0001

Male, n (%) 8,095 6,322 (78.1) 5,964 (78.0) 358 (79.4) 0.5

Risk factors 7,924

Past history of CAD, n (%) 1,505 (19.0) 1,429 (19.0) 76 (17.0) 0.3

Familial CAD history, n (%) 1,470 (18.5) 1,398 (18.7) 72 (16.1) 0.2

Current smoking, n (%) 4,188 (52.8) 3,960 (53.0) 228 (51.1) 0.4

Diabetes, n (%) 1,195 (15.1) 1,154 (15.4) 41 (9.2) <0.0001

Hypertension, n (%) 3,166 (40.0) 3,031 (40.5) 135 (30.3) <0.0001

Dyslipidemia, n (%) 2,826 (35.7) 2,684 (35.9) 142 (31.8) 0.08

Obesity, n (%) 1,963 (24.8) 1,889 (25.3) 74 (16.6) <0.0001

Shortness of breath, n (%) 7,752 281 (3.6) 202 (2.7) 79 (19.4) <0.0001

Chest pain onset-to-call delay 7,924 60 (26-165) 63 (27-170) 34 (12-78) <0.0001

Call to EMS arrival delay 7,959 20 (14-28) 20 (14-28) 18 (13-28) 0.03

PATIENTS’ CHARACTERISTICS
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OR 95% CI P-value β-Coef Score

Age

> 70 years 1 0

61-70 years 1.4 [0.9 - 2.1] 0.1 0.3 3

51-60 years 1.5 [1.0 - 2.2] 0.04 0.4 4

41-50 years 2.1 [1.4 - 3.1] <0.0001 0.7 7

≤ 40 years 2.5 [1.5 - 4.4] <0.0001 0.9 9

Diabetes 

Yes 1 0

No 1.6 [1.0 - 2.6] 0.03 0.5 5

Obesity

Yes 1 0

No 1.7 [1.2 - 2.3] 0.003 0.5 5

Shortness of breath

Absent 1 0

Present 10.5 [7.1 – 15.4] <0.0001 2.3 23

Time from the chest pain onset to the call

> 120 minutes 1 0

61 – 120 minutes 1.7 [1.1 - 2.7] 0.02 0.5 5

31 – 60 minutes 2.3 [1.5 - 3.4] <0.0001 0.8 8

≤  30 minutes 2.8 [1.9 - 4.0] <0.0001 1.0 10

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

SCORE CREATION



RISK ACCORDING TO SCORE LEVEL



PREDICTED VS. OBSERVED SCA RATE



• Clinical implications:

1. Understanding potential factors associated with pre-hospital SCA

2. Help in STEMI patients’ optimal dispatching and management

3. More important role in the future?

• Limitations:

1. Not applicable on patients who present immediate SCA

2. Generalization to all acute coronary syndromes not tested

3. Could probably have been improved with SCA-specific risk factors







50% have symptoms before
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Chest Pain 

Dyspnea 

Syncope/Palpitations 

93% during 

preceding hour

Marijon E …….. Chugh S .  Ann Int Med 2015



Prevention ResuscitationSCD

ask for 

-Bystander assistance

-neighbour,

-Identify closest location AED

-EMS +++

-Dispatcher instructions

Preemptive action

Predicting SCD minutes prior to its occurrence in STEMI pts

Karam et al Circulation 2016



Near-term prevention




