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Stockholm 2006-2012:

70% (n=52/74)

VG Region Sweden 2008-2015:

68% (n=50/74)

30 day survival with the use of an onsite AED
- Witnessed + presumed cardiac + shockable rhythm cases.









”Of 2500 OHCAs, 566 (22.6%) 
were covered by an AED. 

About half of these (n = 276) 
were covered by an accessible
AED at the time of OHCA” 

- 11% covered AND accessible
<200 meters

- Multiple bystanders (in order 
not to interrupt CPR) in x%?







- Totally 18 688 patients with OHCA in Denmark between 2001-2012 (67.8% men): 

Bystander Defibrillation for Out-of-Hospital 

Cardiac Arrest in Public vs Residential Locations
Hansen SM et al. JAMA Cardiol. 2017 May; 2(5): 507–514.

Public locations: from 1.2% to 15.3% (p < .001) 
Residential locations: from 1.3% to 1.3% (p = .17)





A. EMS response time B. 50/50 weighting C. 80/20 weighting



Results GIS-model

Urban areas - 10 optimal locations
UAV arrived prior to EMS in 32 % of all cases 
(n=3041) in urban areas.

Median timesaving: 1.5 minutes. 

Rural areas - 10 optimal locations
UAV arrived prior to EMS in 93% of all cases 
(n=124) in rural areas

Median timesaving: 19 minutes. 



Boutilier J et al, Circulation. 2017;135:2454–2465 – Toronto (CA)

- Totally 81 bases and 100 drones
would be required to deliver an 
AED ahead of median 911 
response times by 3 minutes.



Pulver et al, Prehosp emerg care 2016  - Salt lake city (US)

1 min flight-time - 51 systems 
= 80,1% OHCA coverage  

5 min flight-time - 4 systems 
= 94,1% OHCA coverage  
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UAS:



Claesson A, Bäckman A, Ringh M, Svensson L, Nordberg P, Djärv T, Hollenberg J.

Time to Delivery of an Automated External Defibrillator Using a Drone for 

Simulated Out-of-Hospital Cardiac Arrests vs Emergency Medical Services.  

JAMA.2017 Jun 13;317(22):2332-2334. 

The median time from dispatch to arrival of the drone was 5:21 

minutes (IQR, 3:03-8:33) vs 22:00 minutes (IQR, 17:48-29:00) 

for ambulance services.

The drone arrived more quickly in all cases with a median 

reduction in response time of 16:39 minutes (95% CI, 13:48-

20:12; P < .001). 



UAS:

- Incidence OHCA, xx/100.000/year

- EMS / UAS response time/reach

- Mobile network 4G (5G)/ LTE coverage

- No fly zones, restricted areas

- Geographical, meteorological conditions

- Infrastructure, predictive management, maintenance

Optimal placement depending on 
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Three categories of bystander experiences emerged: 
1) Technique and preparedness, 
2) Support through conversation with the dispatcher
3) Aid and decision-making. 

- ”The main finding was that retrieval of an AED as 
delivered by a drone was experienced as safe and feasible
for bystanders. ”



Adjusted for: 
EMS delay, bystander CPR, age, sex, cause of arrest, witnessed status, place of arrest

Adjusted odds ratio for 30-days survival in relation to CPR and EMS 
reponse time (call to arrival) - Sweden 2008-2017, n= 48,322 cases
- in manus

Median EMS response time: 11 (IQR: 7-32) min

Median UAV response time: 4? (IQR: x-x) min



- Timesaving benefits in OHCA as compared to EMS

- Optimal locations / safety/ feasibility /costs and bystander -
drone - EMCC  interaction needs further evaluation 

- EASA legislations soon to come

- Potential in UAV-technology for other conditions

- National GIS study ongoing and Clinical study to be launched 

Conclusion
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Video: https://youtu.be/qKE2ZUqmGzE
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