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PUT THE PADS ON





Damar Hamlin Clip





Sudden Cardiac Arrest 
in Young Athletes

• Leading cause of death in 
young athletes during sport

• Exercise is trigger for SCA in 
athletes with underlying 
cardiac disorder



Quick Stat

75% of all fatalities 
during sports are 

cardiovascular related 



HBO/Real 
Sports Clip



Outline 

1. Epidemiology of SCD in athletes

2. Survival outcomes: 2 decades in review

3. Recognition and management of SCA

4. Gaps: improving survival

5. Case studies 



Prospective surveillance 

July 2014 – June 2018

331 cases of confirmed SCA/D

BJSM 2020



SCA & SCD by Sport in U.S. Competitive Athletes 
July 1, 2014 – June 30, 2018 (n=331)
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Survival from SCA in 
athletes:

2 decades in review





Suspect SCA in any 
Collapsed & Unresponsive Athlete

1  Recognition

2  Chest compressions

3  AED

2007
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2013

• 2-year prospective observational study

• 2,149 high schools

• 87% with AED program
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68% overall survival 
83% if on-site ATC
85% if on-site AED used

Survival for exercise-related SCA in student-athletes on 
high school campuses by academic year: 

July 1, 2014 to June 30, 2018 (N = 111)



28 runners with witnessed SCA
Gasping noted in 89%
Mean time to CPR 0.8 min
Mean time to AED shock 2.2 min
86% in V-fib
100% survival

NEJM 2018



SCA in athletes is largely a survivable event 
through prompt treatment and access to an AED



Evolution of Evidence Supporting AEDs in Schools and Improved Survival from Sudden Cardiac Arrest in Young Athletes

2005

Use of Automated 
External 
Defibrillators at 
NCAA Division I 
Universities

Retrospective 
survey 2003
0 of 5 survival

Cardiac Arrest in 
Intercollegiate 
Athletes: Detailed 
Analysis and 
Outcomes in 9 Cases

Retrospective review
1 of 9 (11%) survived 
0 of 5 HCM

2006

Inter-Association Task 
Force recommendations 
on emergency 
preparedness and 
management of sudden 
cardiac arrest in high 
school and college 
athletic programs: a 
consensus statement

Trends in the United States 
Following Exercise-related 
Sudden Cardiac Arrest in 
the Youth: 2000-2006

N=486
55 of 486 (11%) survived
4-21% survival per year

2007

2008

Effectiveness of Emergency Response 
Planning for Sudden Cardiac Arrest in 
United States High Schools with 
Automated External Defibrillators

Cross-sectional survey 2006-2007
1702 high schools
9 of 14 (64%) survived
4 of 5 (80%) cardiomyopathy survived
2 of 3 (66%) HCM survived

The inter-association task 
force for preventing 
sudden death in 
secondary school athletics 
programs: best-practices 
recommendations

Outcomes from Sudden 
Cardiac Arrest in U.S. High 
Schools: A Two-Year 
Prospective Study from the 
National Registry for AED Use 
in Sports

Prospective study (2009-2011)
2149 high schools
16 of 18 (89%) student-
athletes survived

2009

Survival After Exercise-related 
Sudden Cardiac Arrest in Young 
Athletes: Can We Do Better? 

July 2014-June 2016
N=132 cases; age 16 (11-27)
Overall = 48% survival
High school = 54% survival
ATC on-site = 83% survival
AED on-site = 89% survival 

2018

2013

Socioeconomic factors and 
outcomes from exercise-
related sudden cardiac arrest 
in high school student-
athletes in the USA

July 2014-June 2018
N=111 cases
Overall = 68% survival
Per AY = 60-78% survival 
ATC on-site = 83% survival
AED on-site = 85% survival

2022

2013

21% 78%

271% 
improvement 
over 12 years



Preparing for SCA 
in Sport



It’s NOT just about AEDs…

EMERGENCY PREPAREDNESS

Written Emergency Action Plan for SCA

EAP coordinator

All staff awareness of AED locations

Trained responders in CPR/AED

Emergency communication

Immediate access to AED (<3 min collapse to shock)

Venue-specific transportation routes for EMS

Review and rehearsal of the EAP at least annually

Integration of AEDs into local EMS system

Maintenance of AEDs (battery and lead replacement)



BJSM 2012

LINK TO YOUTUBE CLIP
April 14, 2012

Chaos…Uncertainty…Fear…



Recognition and 
Management of SCA 

in Athletes



Witnessed Collapse and Unresponsive 
During Exercise = SCA

RECOGNITION
• Sudden collapse

• Unresponsive

• Eyes open and rolled back

• Gasping/respiratory movements

• Seizure/shaking/twitching 

RESPONSE
• Call for help

• Chest compressions

• AED



Keyontae Johnson 
December 12, 2020

GMA YOUTUBE CLIP



The “face” of 
sudden cardiac 
arrest

Marc-Vivien Foé
2003

Fabrice Muamba
2012

CLIP



Abdelhak Nouri

July 8 , 2017

https://www.youtube.com/watch?v=kYqhyxdTV1g


Emergency Action Plan for SCA

COLLAPSED AND
UNRESPONSIVE* 

Call EMS
Begin Hands-only 

CPR (chest 
compressions)

Retrieve and apply 
an AED as soon as 

possible

DISTRACTORS:
Continued respirations/gasping
Seizure-like activity/twitching

Eyes open/rolled back
Falsely assuming a pulse

Assume SCA

Universal Response to the Collapsed Athlete

*Unresponsive 
to verbal stimuli



Improving survival for 
SCA in sport: 

Where are the gaps?



May 8, 2018
Rafeal Perry

17 yo
AAU

May 17, 2018
Javon Craddock

16 yo
Boys & Girls Club

AAU

May 21, 2018
Darrell Rogers
16 yo
AAU practice

May 27, 2018
James Hampton
17 yo
Nike’s EYBL



#1 Gap:
Emergency Preparedness 
in Non-School Sports



High School (n=34) AAU (n=13)

Survival 70.6% 38.5% p=0.043

Bystander CPR 91.2% 53.9% p=0.004

AED use 79.4% 30.8% p=0.002

Circulation: Cardiovascular Quality and Outcomes 2022



1. SUDDEN CARDIAC ARREST

UNRESPONSIVE
Sudden Collapse, Seizure, Gasping, 

Eyes Open

2. EXERTIONAL HEAT ILLNESS

CONFUSED
Dizzy, Headache, Slurred Speech, 

Altered MS, LOC, Seizure

3. SICKLE CELL TRAIT

DISTRESS
Leg, Back, or Chest Pain, Muscle 

Cramps, Fatigue, SOB

4. HEAD/NECK

TRAUMATIC
Concussion, Neck Pain, Cervical Cord

Neuropraxia, Impact Seizure

COLLAPSED 
ATHLETE



Emergency Action Plan for SCA

COLLAPSED AND
UNRESPONSIVE* 

Call EMS
Begin Hands-only 

CPR (chest 
compressions)

Retrieve and apply 
an AED as soon as 

possible

DISTRACTORS:
Continued respirations/gasping
Seizure-like activity/twitching

Eyes open/rolled back
Falsely assuming a pulse

Assume SCA

Universal Response to the Collapsed Athlete

*Unresponsive 
to verbal stimuli



Emergency Action Plan for SCA

COLLAPSED AND
UNRESPONSIVE* 

Call EMS
Begin Hands-only 

CPR (chest 
compressions)

Retrieve and apply 
an AED as soon as 

possible

Uncertainty:
Exertional heat illness

Sickle cell trait
Head/neck trauma

Syncope

Assume SCA

Universal Response to the Collapsed Athlete

*Unresponsive 
to verbal stimuli

PUT THE PADS ON



Protocol Update?

Management of the 
collapsed football 
player



Unresponsive: On-Field Rescue

When trauma is suspected 
or uncertain…

Cervical spine stabilization 
and face-mask removal is 

standard

If an athlete remains 
unresponsive to verbal 
stimuli, the jersey and 

pads should be cut, chest 
exposed, and AED leads 

applied for rhythm analysis 

Current Protocol Modified Protocol



PUT THE PADS ON



Christian Eriksen – June 12, 2021



Video Clip Slide 43



SCA Sudden Cardiac Arrest

Sudden Collapse Athlete

UNIVERSAL RESPONSE 

RECOGNIZE
Sudden collapse

Unresponsive

Eyes open

Gasping

Seizure

REACT
Call 9-1-1

Retrieve AED

Expose chest

Access airway

Clear area

RESCUE
Start CPR

Apply AED

Rhythm analysis

Shock

Resume CPR

Cardiac Emergency 

Response Plan



Thank You
jdrezner@uw.edu
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