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Outline 

 

• New national data on outcome from Out-of-Hospital 

Cardiac Arrest 

•  Why did we succeed in Denmark? 

•  New data from 2011 

•  Challenges and potentials for the near future 

 

 



 
 
Emergency Medical Services 
(EMS) the Gate-keeper  
of High-Quality Patient Care 

• … the impressive reorganisation of EMS in 

Copenhagen over the last decade which has totally 

transformed its EMS provision, making it the 

‘gatekeeper’ for high-quality patient care for all 

citizens seeking healthcare and a model of effective 

delivery that is fast becoming a blue-print for EMS 

providers around Europe. 

    



  

Do AEDs save lives? 

NO! 

but people save lives by using AEDs 

And to support this we need system solutions 

 

 

 



The past – did we succeed? 

• Sasson et al in Circ Cardiovasc Qual Outcomes. 

2010;3:63-81 

• Predictors of Survival From Out-of-Hospital Cardiac 

Arrest. A Systematic Review and Meta-Analysis 

• Period: 1950-2008 

• Data: 142.740 patients in 79 studies 

 



  The past – did we succeed? 

• Survival rate to hospital discharge: 7.6 %                

(CI, 6.7- 8.4) 

• Overall survival from OHCA has been unchanged 

for 3 decades 

• The strong associations between key predictors and 

survival also unchanged.  

 

 

Ref: Sasson 2010 



  
 

New national data on survival 
from Denmark 

  
 
  

     

  



 
 
 
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 

 

 



From: Association of National Initiatives to Improve Cardiac Arrest Management With Rates of Bystander 

Intervention and Patient Survival After Out-of-Hospital Cardiac Arrest 

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



 Setting and population 

Period: From 2001 to 2010 

 

Total Cardiac Arrests: 29.111 

Cardiac presumed non-cardiac cause: 7390 

EMS witnessed: 2253 

Study population: 19.468 patients 

 

 

  



 Results  

•  Bystander CPR increased from 21.1% to 44.9 % 

• Survival to hospital increased from 7.9% to 21.8% 

• 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 Bystander CPR, 
Witnessed status and Shockable heart 
rhythm 
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Temporal trends in Bystander CPR, 
Witnessed status and Shockable heart 
rhythm  

 

Calendar year 

2000 2002 2004 2006 2008 2010 

(%
) 

0 

10 

20 

30 

40 

50 

Bystander CPR  
(EMS witnessed arrest excluded) 

Bystander witnessed arrest  

EMS witnessed arrest  

Shockable heart rhythm  

* P< 0.05 ** P< 0.001 

* 

* 

** 
** 



 Results  

 

• Cardiac arrest ~ 57,4 per 100.000 inhabitants 

• Number of survivals per 100.000 inhabitants 

increased significantly from 1.4 % to 3.7 % 

• Number of lives saved per year increased from 75 

in 2002 to 195 2010 (one year survival) 

  

• For witness cardiac survival rate was 6.1% for 

arrests without bystander CPR and 19.4% for arrest 

with bystander CPR. 



Incidence of patients  
recieving bystander CPR  





 National initiatives  

• 2004: Therapeutic hypothermia introduced 

• 2005: Elementary school curriculum – mandatory 

• 2005: New ERC guidelines 

• 2006: Mandatory CPR courses for driver’s license 

• 2009: Introducing health care professionals to 

dispatch centres 

• Distribution of  150.000 CPR self-instruction training 

kits in 2005-2010 

• CPR course certificates increase from 175.000 

annually in 2001-2004 to 300.000 annually 2008-

2010 

 





  
 

New Data from 2011 
  
 
  

     

  



 
Data from 2011 compared to 2010  
– All causes (cardiac and non-cardiac) 

• Bystander CPR increased from 43.1 % to 57.9% 

• 30 days survival 9.7 % to 10.1% 

• Number of survivor from 324 to 337 lives  

• Use of an AED before EMS arrival: 1.7 % to 2.5% 

 

• Shockable 23 % 

• Chance of survival if VF/pVT: increased from 12.3 
% in 2001 to 35.2 % in 2011 



 



 

By Months in 2011 
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Why did we succeed   

• We had the interest and wanted to change the 
future 

• We used data and research 

• We found new solutions 

• We did the implementation of the new solutions 

• We engaged the media and the public 

• We presented the data and the solution to the 
national board of health 

• We had financial support from a private foundation 
(www.trygfonden.dk)  

 



  
 

The successful story  
from Copenhagen 

  
 
  

     

  



• A population based cohort study of OHCA in Copenhagen 
during 1994-2005 

• 4828 OHCA occurred, of these 1274 occurred in 
public locations 

• Analysing the location of cardiac arrest and 
location of AED for public access defibrillation 



 Cardiac arrest and  
Public Access Defibrillation 

 

Copenhagen 

2005 

ERC 2005 

Guidelines 

AEDs needed 104 125 

OHCAs covered 29 249 

% of all OHCAs 2% 20% 

% of city area 1% 1% 



Solution: Linking AEDs to Cardiac Arrest 

• The bystander calls 112  

• The dispatcher identify Cardiac Arrest 

• The dispatcher identify nearest AED 

• The dispatcher provides guidance on bystander 

CPR  and on location of the nearest AED 

 

 



National AED Network/Registry 

• A national network based upon voluntary 

participation 

• Information of AED-location electronically available 

at the Emergency Medical Dispatch Centre 

• Information about AED-availability 



National implementation of PAD network 

• www.hjertestarter.dk 

 

Link to maps 

•  http://www.hjertestarter.dk/Kort 

 

http://www.hjertestarter.dk
http://www.hjertestarter.dk/Kort
http://www.hjertestarter.dk/Kort


Public AEDs in Denmark 



Public AEDs in Denmark 



Public AEDs in Denmark 



AED app to smartphones 
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National Danish PAD Network 

• AEDs available for PAD: 8662 October 14. 2013  

 for a population of 5.6 million  

  i.e. 1 AED per 646 citizens 

 



  
 

Public Access Defibrillation 
Data on Survival 

  
 
  

     

  



Follow-up of use of PAD 

• Anne Møller Nielsen et al 

• Use and benefits of public access defibrillation in a 

nation-wide network 

• Resuscitation 2013: 84(4): 430-434 



Follow-up of PAD 

• 28 month follow-up of use of 807 AEDs 

• 48 cases 

• 29 ( 60%) had shockable rhythms,  20 had ROSC 

• For shockable rhythms: 30 days survival 69% 

• 22 lives saved - CPC 1 in all cases 



Follow-up on PAD 

 
OHCA with initial  

VF/VT 

(n=31) 

OHCA with initial  

PEA/AS 

(n=13) 

Condition upon 
arrival of EMS 

ROSC, conscious 26% 8% 

ROSC, 
unconscious 

39% 0% 

No ROSC 35% 92% 

30-day survival 69% 15% 



  
 

Challenges and potentials 
  
 
  

     

  



 The challenges and potentials 

Barriers to success 
• Cardiac Arrest identified by  Emergency Medical 

Dispatch Centre (?) 

• Witnessed (about 50 %) 

• Bystander CPR (50%) 

• Cardiac arrest in public places ( 25 %) 

• Shockable initial rhythms (25%) 

• AED nearby (?) 

• AED  available (?) 

• ROSC is 70% if an AED is used by bystanders in 

witnessed cardiac arrest with a shockable initial rhythm 

 



Linking AEDs to Cardiac Arrest using EMD 

• Bystander calls 112  

• Dispatcher identify Cardiac Arrest 

• Dispatcher identify nearest AED 

• Dispatcher guidance on bystander CPR  

• Dispatcher guidance on location of nearest AED 

 

 



The Future - Solutions? 

• Further to increase public awareness of sudden 
cardiac arrest  

• To increase awareness of AEDs  

• To disseminate more AEDs for public use and 
make them available 24/7 

• To use new solutions linking AEDs to Cardiac 
Arrest 

• What happens before the bystander call 112 and 
how can we optimize the interaction between 
bystanders and emergency medical dispatcher 



Summary 

• We succeed in changing the future in Denmark 

• By research, data and the media 

• A national AED network linked to emergency 

medical dispatch centre 

• We need to focus further on bystanders and PAD 

• Make the location of the nearest AED known, visible 

and accessible 

• New solution with emergency medical dispatch, 

SMS and apps to engage laypersons  

• Huge potential for victims with VF 

 



Key persons in Copenhagen in 
resuscitation and PAD-development and 
research 

 

• Fredrik Folke 

• Mads Wissenberg Jørgensen 

• Anne Møller Nielsen 

• Dan Isbye 

• Jens Rosenberg 

• Carolina Malta Hansen 

• Helle Søholm 

• Christian Hassager 

• Thea Palsgaard Møller 

• Martin Fjordholt Collin  

• ChristianTorp-Pedersen 

• Grethe Thomas (TrygFonden) 

• TrygFonden www.trygfonden.dk 



EMS 
Region Hovedstadens  

akutberedskab 
 

www.regionh.dk/akut 
www.regionh.dk/praehospital 

  
 
  
 
  
 
  

 
 


