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Case Denmark 

• The fairytale of the Ugly Duckling



The past in Denmark….

In 2001 in Denmark …….
• Survival rate (30 days):  3%
• Bystander CPR rate:    20%

• We had a vision
• We had no plan – trial and error 
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The journey 
to improving survival

1. In-hospital Critical Care 
2. In-hospital Emergency Department
3. Prehospital care
4. Emergency Medical Dispatch
5. Community engagement and citizens CPR

• Data collection and research…
• MiniAnne, School project, AED-location and AED-

network and community programs



JAMA October 2013
• Association of National Initiatives to 

Improve Cardiac Arrest Management 
With Rates of Bystander Intervention 
and Patient Survival After Out-of-
Hospital Cardiac Arrest

• Wissenberg et al

• JAMA. 2013;310(13):1377-1384. 
doi:10.1001/jama.2013.278483
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Results 

• Bystander CPR increased from 21 % to 45 %

• Survival to hospital increased from 8 % to 22%

• 30 days survival increased from 3.5% to 10.8 %

• 1 year survival increased from 3.5% to 10.2%



Temporal trends in ROSC on arrival at the 
hospital and 30-day survival 
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Temporal trends in ROSC on arrival at the hospital 
and 30-day survival 



Temporal trends in Bystander CPR, Witnessed status and 
Shockable heart rhythm
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Reference: GRA Paper





Use of	AEDs in	Denmark	2001-2012



Follow-up study:
Do Cardiac arrest survivors return to work?  

•



Follow-up study: Yes

• 75% of those at work before sudden 
cardiac arrest returned to work

AND
• Both the percentage and the numbers of 

those returning to work have increased 
even more during the study period



Link to NEJM 2017 Kragholm et al

• http://www.nejm.org/doi/full/10.1056/NEJMoa1601891



NEJM 2017 Results

• Rate of bystander CPR increased from 66.7% to 80.6% 
• Rate of bystander defibrillation increased from 2.1% to 

16.8% 
• Rate of brain damage or nursing home admission 

decreased from 10.0% to 7.6% 

• Bystander CPR has a huge impact on risk of brain 
damage or nursing home admission



EURECA One study in Resuscitation 2016
Survival to Hospital discharge in witnessed and shockable
rhythm 

The	incidence	rate	of	survival:
from	0.1	survivors	to	6.3	survivors
per	100,000	population	



How did we achieve this?

How did we achieve this
– We had an ambition: to increase bystander CPR
– Engaged the community and increasing 

bystanders CPR through a national cardiac arrest 
registry, AED-network, public awareness and 
collaboration with media, documentation and 
scientific data 

– Political awareness and support 
– Commitment and support from the Danish 

Foundation TrygFonden
– National EMS Collaboration 
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Global Resuscitation Alliance Background

• We have science and consensus

• We have the chain of survival

• We have education

• We have seen very little progress in survival

• We have huge disparity in outcome



Utstein meeting 2015 and 
follow up meeting in 2016  in Copenhagen

• Utstein Meeting on Implementing Best Practices 
of EMS and Community Programs to Improve 
Survival from Out-of-Hospital Cardiac Arrest: 

• What to do now?
• Outcome: The Global Resuscitation Alliance



Best	Practice	on	Implementation

10 Steps	to	Improve	Survival	from	OHCA	
1. Cardiac	arrest	registry
2. Telephone	CPR	for	more	and	better	CPR

3. High	performance	EMS	CPR

4. Rapid	dispatch

5. CPR	performance	data

6. First	responder	AED	programs

7. Smart	technologies	to	expand	CPR	and	PAD

8. CPR/AED	training	in	schools	and	the	community

9. Accountability

10. Work	towards	a	culture	of	excellence

Link	to	GRA	white	paper
https://foundation915.files.wordpress.com/2016/07/a-call-to-establish-a-global-resuscitation-alliance-

2016.pdf





Global Resuscitation Alliance
Resuscitation Academy
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A Call to Action to Increase Survival 
from Out-of-Hospital Cardiac Arrest by 50%



The Global Resuscitation Board

• Asia:		AAEMS	- Asian	Association	of	EMS	represented	by	Marcus	Ong	
(Singapore)	and	Sang	Do	Shin	(Korea)

• Australasia:	CAA - Council	Ambulance	Authorities	represented	by	Tony	
Walker	and	David	Waters

• Europe:	EMS	Europe	- European	EMS	Leadership	represented	by	
Fionna	Moore	(UK)	and	Freddy	Lippert	(Copenhagen)

• US:	Mickey	Eisenberg,	Tom	Rea,	Michael	Sayre,	Peter	Kudenchuk,	King	
County	Seattle

• Resuscitation	Academy	Foundation	(RAF):	Ann	Doll
• Laerdal Foundation:	Tore	Laerdal



Current work  and tools

• Developing	an	assessment	tool	for	EMS	systems
• Developing	a	dispatcher	assisted	CPR	standard	and	
educational	program

• Developing	a	high	performance	CPR	program
• Adaptation	of	10	steps	for	developing	EMS	Systems	

• Update	the	GRA	paper	– submit	your	cases	to	be	included	
in	the	next	update	of	the	GRA	paper	

• Scientific	paper	on	science	of	implementation	has	been	
submitted



In summary

– We tripled survival in Denmark and improved 
quality of life of survivors

– We did that by engaging the community and 
through increasing bystander CPR

– Dispatch centre and bystander interaction is the 
key to improve further including smart technology

– Global Resuscitation Alliance and Resuscitation 
Academy offers the tools for local implementation
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