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Population : 6.6 million
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Sports Related
Sudden Death in Population
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Results (1)
Young Competitive Athletes <5%

« Mean age 4615 yrs

« Men 95%

* Free of known cardiopathy
in 92%

* Overall incidence 17-
18/million/yr

"Young competitive athletes"
in 48 cases (6%)




Competitive Setting
A Risk Factor

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

Among 10-35 year-old population



Cycling
Jogging
Soccer
Hiking
Basket-ball
Swiming
Rugby
Tennis
Diving

Judo
Hand-ball
Speed skiing
Body-building
Table tennis

Volley-ball

Results (2)

Cycling, Jogging, Soccer

80 100 120
Number of sudden death

Marijon et al: JAMA 2013
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Sport related Sudden death, and sex

Women ®Men

8 1 P<0.0001 8 1 8 1
7 7 - 7
P=0.0002

6 - 6 - 6

5 5 5

4 - 4 - 4 -

3 3 37

P<0.0001

2 2 2 1

1 1 - 1 - ‘

0 0- 0-

Cycling Jogging Swimming
Women Men Women Men Women Men

N 9 238 13 157 7 18
Incidence per Year per Million of 0.32(0.11-0.53) 6.61 (5.77-7.45) 0.58 (0.26-0.89) 4.81 (4.06-5.56) 0.19(0.05-0.34) 0.86 (0.46-1.25)
Specific Sport Participants

Comparison cylcing vs. swimming:
Women, P=0.30
Men, P<0.0001

Marijon et al JAMA 2013



Sudden death withessed >90%
Bystander CPR 30%
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Poor rate of determined
causes of death

Young Competitive Athletes

2%_\2% 1%

2%
2%
2%

CENTRE DE RECHERCHE

cardio-vasculaire de o

B Unexplained

B Coronary heart disease

mHCM

B Passible HCM

HARVD

B Congenital heart disease

M Dilated cardiomvopathy

B Myaocarditis

¥ Ruptured ascending aorta

B Early repolarization svndrome

¥ Long QT syndrome

W Primitive VF
Mitral-valve prolapse
Tunneled LAD coronary artery
Epilepsy
Commotio cordis

General Population

(except voung competitive athletes)

B Unexplained
B Coronary heart disease
BEHCM
B Possible HCM
BHARVD
¥ Dilated cardiomyopathy
W Myacarditis
¥ Primitive VF
Stroke
® Ruptured cerebral artery
Aortic valve stenosis



Where do OHCA occur?






Modele de Régression Logistique Multinomiale
Flux de personnes: 1.48 (IC95% 1.34-1.63)
Gares: 3.80 (IC95% 2.66-5.36)
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Nord Station
Louvre Museum

Est Station
Montmartre

Austerlitz Station
Eiffel Tour

Lyon Station
Parc des expositions
Montparnasse Station

Notre-Dame

Saint Lazare Station
Beaubourg Center

60 40 20 0
Mean movement per day
(thousand)



Circulation s

Learn and Live..
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Lyon Station

Parc des expositions

Montparnasse Station

Notre-Dame

Saint Lazare Station —
Beaubourg Center

Nord Station
Louvre Museum

Est Station
Montmartre

Austerlitz Station
Eiffel Tour

60 40 20 0 0 10 20 30 40
Mean movement per day

(thousand) Total cases of SCA



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




Distance from district councils (n=20) Distance from post offices (n=195) Distance from subway stations (n=302)

Distance from pharmacies (n=1466)  Network interpolated distance (meters) Distance from Velib' (n=957)
[ Jo-100m

[ ] 100-200m
[ 200-300m
I 300- 400 m
B 400 - 500 m

Dahan B et al Resussitation 2016



Is there an optimal number for
Qautomatic external defibrillators in
a given city ?
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s it possible to identify subjects

with acute SCA minutes before
their OHCA?



Per 100,000 population
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Myocardial infarction, Sweden (1991-2006)

Dudas et al. Circulation 2011
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DATA SOURCE: e-MUST REGISTRY
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THE e-MUST REGISTRY

— Created in 2003 by the ARSIF (Agence Régionale de Santé d’lle

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 =2 2mm in 2 adjacent leads or new LBB



THE e-MUST REGISTRY

Data collection:
«Standardized guestionnaire 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)



STUDY POPULATIONS

Derivation sample

(2/3)
N=5353

Validation sample

(1/3)
N=2759

Haute-Savoie Population
Jan 2005 - Jan 2012
N=606

4902 patients with
complete data

2520 patients with
complete data

External validation

sample




STUDY POPULATIONS

Derivation sample

(2/3)
N=5353

Validation sample

(1/3)
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4902 patients with
complete data
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External validation
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FLOWCHART

8,112 out-of-hospital STEMI

/

7,660 without SCA
(94.4%)

7,660 patients
transferred alive to
hospital

.| 314 patients lost to

follow-up

v

300 in-hospital
death

7,046 patients
discharged alive
(95.0%)

S

452 with SCA

[ (5.6%)

N

41 out-of-hospital
death (9.1%)

v
411 patients
transferred alive to
hospital

—_—

7 patients lost to
follow-up

—_—

118 in-hospital
death

4

286 patients
discharged alive
(64.2%)




PATIENTS’ CHARACTERISTICS

All patients  Without SCA  With SCA P
N N=8,112 N=7,660 N=452
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
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SCORE CREATION

9

10
23
/52

OR 95% ClI P-value B-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 Score OR (95%CI)
No 1.6 [1
Obesity Age <40yo 25(1.5-4.4
Yes 1 No diabetes 1.6 (1.0-2.6)
Noo 17 I No obesity 10.5 (7.1-15.4)
Shortness of breath
Absent 1 Delay <30min 2.8 (1.9-4.0)
| Present — 10.5 174 Heart Failure 10.5 (7.1-15.4)
Time from the chest pain onset to the c
> 120 minutes 1 TOTAL
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




RISK ACCORDING TO SCORE LEVEL

20 18.1
18
16
o l4
B 12
f} 10
;:'E 8
6 43
4
2 1“0 zrﬂ .
o v R
0-9 10-19 20-29 230
Levels of the predictive score
n: 748 3793 2642 239
% of SCA: 1.6 3.2 6.9 28.9
Score 210 220 230
Sensitivity 96.9% 65 4% 18.0%
Specificity 10.5% 62 6% 97.6%
Positive likelihood ratio 1.08 1.75 744
MNegative likelihood ratio 0.30 0.55 0.84




PREDICTED VS. OBSERVED SCA RATE

Number of SCD
[ N N w w =y
w o w o w o

=
o

Level of

n STEMI:

50 -

45 -

proba (%): [0.33-1.17[ [1.17-1.77]

M Predicted

m Observed

1 2 3 4 5 6 7 8 9 10

Deciles of probability
[1.77-2.26] [2.26-2.78] [2.78-3.40[ [3.40-4.25[ [4.25-5.32[ [5.32-6.96[ [6.96-9.65[ [9.65-62.12]

268 231 249 263 269 224 283 227 221 285




« 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
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|dentifying Patients at Risk for Prehospital Sudden Cardiac Arrest
at the Early Phase of Myocardial Infarction

The e-MUST Study (Evaluation en Médecine d’Urgence des Stratégies Thérapeutiques des infarctus
du myocarde)

Nicole Karam, Sophie Bataille, Eloi Marijon, Olivier Giovannetti, Muriel Tafflet, Dominique Savary, Hakim Benamer, Christophe Caussin,
Philippe Garot, Jean-Michel Juliard, Virginie Pires, Thévy Boche, Francois Dupas, Gaelle Le Bail, Lionel Lamhaut, Francois Laborne,
Hugues Lefort, Mireille Mapouata, Frederic Lapostolle, Christian Spaulding, Jean-Philippe Empana, Xavier Jouven, Yves Lambert

and For the e-MUST Study Investigators



PREHOSPITAL CARE REPORT
Oregon SUDS OR - Multnomah

Case #: 4016275 County Run #: Pt# 1 of | UnitlD:333  Dater 852011
DISPATCH INFORMATION - - I
Time Received:  14:39:07 Incident Location:
Iine Dispatehed:  14:3%:14 | Time ToHosp: ~ 16:00:27 | 163 SE 84TH AVE  PORT, OR
Time Enroule: 14:30:36 | Time At Hosp:  15:06:39 Initinl Mode:  CODE 3
Time On Seenes  14:49:46 Final Made: CODE3
Time at Pt Side;  14:42:22 { Time Cleared: ' ALS Assessment:  AMR EMT-P
First in: ALS Ambulance
Nature of Call; CH1 Ch?st Pain_Discom >1 prob

[ ] Age Estimated

Name chaveiria, eduardo D.0.B. 04/05/1958 Age:  Sbyears  Months:  Days:
Address: 153 SE 84TH AVE . Ethnicity:  Unknown Sex: Male Welght: 100 Kg
Cily, State, Zip:  PORT, OR 97233 Physlcian: Tringe Tag
Phone: (503) 285-4419 Employet:

SSN: 000-00-0000 Respensible Party:  chaverrfa, eduardo Phone:  (503) 285-4419




“al

N 50% have symptoms before

35 5 _
B Chest Pain

30 1 " Dyspnea
B Syncope/Palpitations
25 1

20 - 93% during
preceding hour

Proportion of Patients, %

<1 hour <24 hours <7 days <4 weeks

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



Predicting SCD minutes prior to its occurrence in STEMI pts

Prevention Preemptive action

Resuscitation
SCD

!

ask for
-Bystander assistance
-neighbour,
-Identify closest location AED
-EMS +++
-Dispatcher instructions

Karam et al Circulation 2016



Near-term prevention

Early

recognition ‘ ‘ In-Hospital

1970

Management

and call

Early

recognition

1990

and call

Early

Anticipation

recognin'on st SR in-Hospital 2017

and call
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