Desk based Research Proposal for SWAST and SW FFIZ
Drone delivery of defibrillators working with ambulances and community first responders in Devon and Somerset 

Summary
This Paper sets out the case for developing a desk-based business and investment case for a digital-twin model using drones, defibrillators and first responders to reduce cardiac arrest deaths in Somerset and Devon. 

The Paper is working draft and if its core recommendations are agreed, then it is proposed that following any additions and modifications to the Paper, a project resource, funding, project team and timescale note is prepared before moving to implement the research.

Brief Context 
Cardiac arrests impacts over 30,000 people in the UK every year with fewer than one in ten typically surviving. The University of Warwick collects and analyses data from ambulance services throughout England on out-of-hospital cardiac arrests (OOHCA). Based on 2022 data this shows that there are:
· 98,000 calls with 34,000 treated by ambulance services  
· OOHCA incidences involve 63 per 100,000 of the population with 69 years being the median age. Based on the population for Devon and Somerset this would translate to around 1,400 cases
· 80% of OOHCA case are in the home and 13% in public places 
· 42% of cases are reached in 7 minutes  
· Public defibrillators are used in 8.5% of cases
· 58% of OOHCA cases are declared dead at the scene, 16% are admitted with on-going CPR and following hospitalisation survival rates range from 8%-24%[footnoteRef:2]      [2:  The higher rate is based on the Utstein model of prediction ] 


SWAST is responsible for ambulance services and  medical provision and clinical governance for a large geography extending from the Isles of Scilly and Cornwall in the south to Wiltshire in the east and Gloucestershire in the north.[footnoteRef:3]. It also provides clinical teams for 4 air ambulance charities across the South West (Cornwall Air Ambulance, Dorset and Somerset Ambulance, Wiltshire Air Ambulance, and Great Western Air Ambulance) and  works closely with the Devon Air Ambulance Trust (DAAT) and Dorset and Somerset Air Ambulance Trust (DSAA).   [3:  SWAST is responsible for ambulancee services and  medical provision and clinical governance for a large area including Bath and North East Somerset, Bristol, Cornwall/I of Scilly, Devon, Dorset, Gloucestershire, Wiltshire, Somerset,  South Gloucestershire, Swindon, Watchfield & Shrivenham. It has 92 ambulance stations, 2 Emergency Operations Centres, and 2 Hazardous Area Response Teams. It also provides the clinical teams for 4 air ambulance charities across the South West (Cornwall Air Ambulance, Dorset and Somerset Ambulance, Wiltshire Air Ambulance, and Great Western Air Ambulance) and also works closely with the Devon Air Ambulance Trust.  It has 92 ambulance stations, 2 Emergency Operations Centres, and 2 Hazardous Area Response Teams] 


The Somerset and Devon Integrated Care Board’s strategies prioritise interventions around health inequalities and GIS data reveals a number of areas with high levels of multiple deprivation and poor health. Many of these areas are in cities and towns, but also in small towns and villages, especially in North Devon, West Somerset and parts of South Somerset.

Consultations and EiBC’s Research
In EiBC’s 2024 SW FFIZ Scoping Study the potential to explore a possible defibrillator pilot was identified.  Following this EiBC consulted with SWAST, DAAT and DSAAT about this opportunity and specifically their interest and appetite in using drones to deploy defibrillators to cardiac arrest locations. This involved consultations with the following .  
· SWAST (Neil Lentern, Director of Paramedic Practice, Adrian South, Deputy Clinical Director and George Pemble-Vincent, Community Responder Officer); 
· DAAT (CEO Charles Day and Ollie Zoran). Ollie Zoran also works for SWAST and leads on the community responder programme); and 
· DSAAT (Rob Johnstone, Operations Manager) 

EiBC also reviewed some of the research around the use of drones and defibrillators and attended the CAELUS summary conference in January 2025 that featured a presentation on their drone defib pilot and subsequently consulted with Dr Marco Fossati,  the lead researcher on this project from the University of Strathclyde. 

The response from all these consultations was very positive. During the consultations it also became clear that SWAST and DAAT have begun to assess the opportunities of developing a drone-defib project, but as yet have not taken it further.  SWAST is currently working on the scaling up of the community responder programme. Overall, the resource implications about pursuing a major initiative has been identified as a significant issue.  

UK and International Research 
There is an emerging evidence and research base around the potential benefits of reducing cardiac deaths through the use of drones and defibrillators. 
One of the most significant initiatives has been in Sweden undertaken by the Research Centre for Cardiac Arrest Research, Karolinska Institute. This pilot study showed that within an area that had a population of ca 200,000 people, automated external defibrillator (AED)-equipped drones dispatched in cases of suspected out-of-hospital cardiac arrests delivered AEDs before ambulance arrival in two thirds of cases, with a clinically relevant median time benefit of more than 3 min.  
In the UK the CAELUS project developed a digital twin in two regions of Scotland (Grampian Region[footnoteRef:4] and Glasgow) to model the predicted reduction in times when using a drone and defibrillator for out of hospital cardiac arrest cases. The research and modelling made a set of assumptions that involved deploying AEDs and using the existing network of Scottish Ambulance Service centres as bases for the drones[footnoteRef:5] and also having support from the First Responder GoodSam network. The pilot showed that  drones with defibrillators could reduce response time by 50% overall and 91% in cases where an ambulance takes more than over 5 minutes.  The CAELUS research project was completed in March 2025 and led by the University of Strathclyde. The University have offered to provide support for a possible SW FFFIZ project.  [4:  Grampian region has a land area twice that of Somerset but a population very similar to Somerset.]  [5:  They also assumed a very small number of additional drone deployment locations in ‘cold spots’.] 

A relevant but different approach was taken in Surrey by South East Ambulance Service NHS Foundation Trust, Air Ambulance Charity Kent Surrey Sussex and the University of Surrey. This focussed on live video streaming involving any trauma incidents to emergency medical services to make it easy for members of the public to use. 

Further details of these research studies are provided in the Appendix.  

Key Questions and Opportunities for SWFFIZ and SWAST
Based on this brief review and the consultations undertaken this Paper has concluded that there are perhaps 5 key questions: 
· Is there an appetite and are there joint benefits for SWAST and SWFFIZ to work together on some form of drone-defibrillator project?  
· Would there be practical benefits in establishing a first phase desk-based study drawing on the background work already been undertaken by SWAST,  DAAT and DASS, as well as the work by the CAELUS pilot? This could be developed as a Somerset/Devon digital twin that established how a trial deploying this technology could best be developed. A desk based study could also draw out clearly the local health and  operational outcomes and benefits and assess the cost, investment, staffing, skills, communication issues.
· A desk-based study has the advantage of assessing and selecting locations where it might have the biggest impact, ie modelled areas in the SW FFIZ area where there were higher levels of cardiac arrest and where a drone-defib project might best address health inequalities – a key priority for the Somerset and Devon ICBs?
· Would such a study establish the SWFFIZ/SWAST area to be a lead demonstrator project in England using this research and business case; and if it was a national demonstrator, how might dissemination arrangements be sketched out? 
· Could there be other benefits from a joint approach, for example, sponsors, funding, economic and wider public health and community development benefits? 


Conclusion: Outline of the Desk-Based Study and Demonstrator  
This Paper has set out a case for the key partners described to develop a desk-based business and investment case for a digital-twin using drones, defibrillators and first responders to reduce cardiac arrest deaths in Somerset and Devon.   

The feasibility and business case would be rooted in the specific health, geographic and SWAST,  air ambulance service and community responder conditions of a selected parts of Somerset and/or Devon based where it might practically have the greatest  impact on addressing health inequalities and cardiac arrest presentations and outcomes.  

It would be able to draw on some very relevant project and evidence, especially the CAELUS and Swedish research.

The following outlines the lead and support partners and possible research partners and provisional timescales.

Lead/Support Partners:
· Lead: South West Ambulance Service NHS Trust (SWAST) 
· Support: Devon Air Ambulance Trust (DAAT)
· Support: Dorset and Somerset Air Ambulance Trust (DSAA)
· Support: South West Future Flight Innovation Zone (SWFFIZ) and Somerset Council (SC)

Research Partners: 
· University of Warwick, Warwick Clinical Trials Unit, Warwick Medical School (research team for national data analytics for cardiac arrests and ambulance services)
· Strathclyde University (research team for CAELUS digital twin with Sean Marshall)  
· Another university? 

Possible timescales 12-15 months 
· Confirm project objectives, define resources, funding, team and delivery arrangements and timescales. Agree Project Oversight Group. (2-5 months)
· Assemble data, set assumptions, develop a digital model, undertake analytical modelling (6 months)
· Report on findings to Project oversight Group and Lead/Support Partners (2 months)
· Undertake selected national dissemination activities (2 months) 








Appendices: Selected Case Studies
Project: CAELUS Defibrillator Digital Twin Research
Partners: Scottish Ambulance Service , University of Strathclyde and CAELUS partners
Funder: Innovate UK 

Project CAELUS brought together 16 partners to deliver the UK's first national drone network equipped to transport essential medical supplies across Scotland. Overall the project received Total project cost was £10m of which £7m was funded by UKRI. 
Whilst most of focus was on pilots involving the dispatch of medical supplies between hospitals and health centres the CAELUS project also developed a digital twin in two regions of Scotland (Grampian Region and Glasgow) to model the predicted reduction in times when using a drone and defibrillator for out of hospital cardiac arrest cases. 

The research and modelling made a set of assumptions that involved deploying AEDs and using the existing network of Scottish Ambulance Service centres as bases for the drones[footnoteRef:6] and also having support from the First Responder Good Sam network. The model showed that  drones could reduce response time by 50% overall and 91% in cases where an ambulance takes more than over 5 minutes.  The CAELUS research project was completed in March 2025 and led by the University of Strathclyde. [6:  They also assumed a very small number of additional drone deployment locations in ‘cold spots’.] 


In the Grampian region which has a population of ca 490,000 there were a total of 278 recorded cases and the distribution of cases by time is shown in the table below.  

	Time
	Cases
	Percentage

	2
	6
	2%

	4
	41
	15%

	6
	89
	32%

	8
	142
	51%

	Total
	278
	100%


                                   Source: CAELUS/SAS/University of Strathclyde







Project: Swedish Drone Defibrillators Research
Drone delivery of automated external defibrillators compared with ambulance arrival in real-life suspected out-of-hospital cardiac arrests: a prospective observational study in Sweden

Partners: Research Centre for Cardiac Arrest Research, Karolinska Institute, Stockholm, Sweden

Funder: Swedish Heart Lung Foundation. NovoNordisk Foundation Research

Background 
This involved a novel approach to improve bystander defibrillation for out-of-hospital cardiac arrests is to dispatch and deliver an automated external defibrillator (AED) directly to the suspected cardiac arrest location by drone. The aim of this study was to investigate how often a drone could deliver an AED before ambulance arrival and to measure the median time benefit achieved by drone deliveries. 

Methods In this prospective observational study involved five AED-equipped drones placed within two separate controlled airspaces in Sweden, covering approximately 200 000 inhabitants. Drones were dispatched in addition to standard emergency medical services for suspected out-of-hospital cardiac arrests and flight was autonomous. Alerts concerning children younger than 8 years, trauma, and emergency medical services-witnessed cases were not included. Exclusion criteria were air traffic control non-approval of flight, unfavourable weather conditions, no delivery zones, and darkness. Data were collected from the dispatch centres, ambulance organisations, Swedish Registry for Cardiopulmonary Resuscitation, and the drone operator. 

Core outcomes were the percentage of cases for which an AED was delivered by a drone before ambulance arrival, and the median time difference (minutes and seconds) between AED delivery by drone and ambulance arrival. Explorative outcomes were percentage of attached drone-delivered AEDs before ambulance arrival and the percentage of cases defibrillated by a drone-delivered AED when it was used before ambulance arrival. Findings During the study period (from April 21, 2021 to May 31, 2022), 211 suspected out-of-hospital cardiac arrest alerts occurred, and in 72 (34%) of those a drone was deployed. Among those, an AED was successfully delivered in 58 (81%) cases, and the major reason for non-delivery was cancellation by dispatch centre because the case was not an out-of-hospital cardiac arrest. In cases for which arrival times for both drone and ambulance were available (n=55), AED delivery by drone occurred before ambulance arrival in 37 cases (67%), with a median time benefit of 3 min and 14 s. Among these cases, 18 (49%) were true out-of-hospital cardiac arrests and a drone-delivered AED was attached in six cases (33%). Two (33%) had a shockable first rhythm and were defibrillated by a drone-delivered AED before ambulance arrival, with one person achieving 30-day survival. No adverse events occurred. 

AED delivery (not landing) was made within 15 m from the patient or building in 91% of the cases. Interpretation AED-equipped drones dispatched in cases of suspected out-of-hospital cardiac arrests delivered AEDs before ambulance arrival in two thirds of cases, with a clinically relevant median time benefit of more than 3 min. This intervention could potentially decrease time to attachment of an AED, before ambulance arrival.

Project: Kent Surrey Sussex Live Streaming of 999 calls
Completion Date February, 2024

Partners: South East Ambulance Service NHS Foundation Trust, Air Ambulance Charity Kent Surrey Sussex and the University of Surrey 

Funder: funded by the National Institute for Health and Care Research

This was a study which found that live video streaming from trauma incidents to emergency medical services is easy for members of the public to use and is feasible to evaluate. Innovative technology enabling ambulance service dispatchers to view footage from the scene of trauma incidents via video live streaming from mobile phones is feasible to implement and evaluate, a new study led by the University of Surrey and funded by the National Institute for Health and Care Research, reveals.
Such technology, used via 999 callers’ smartphones, could aid emergency medical services’ decision-making about how many and what type of emergency medical personnel and vehicles to send to major trauma incidents.   
Building on their previous work evaluating the use of GoodSAM Instant-On-Scene technology, Surrey researchers, in collaboration with KSS, London Ambulance Service (LAS) and South East Coast Ambulance Service (SECAmb), conducted the first randomised controlled trial in the world to evaluate the feasibility of implementing and evaluating the technology in this emergency setting and whether its use would be acceptable to members of the public.  
Professor Richard Lyon MBE, our Director of Research and Development and Professor of Pre-Hospital Emergency Care at the University of Surrey said: 
“Giving dispatchers eyes on the ground could be game-changing in helping them dispatch the appropriate response to major trauma incidents. Air ambulance services are important, scarce and expensive resources that must be tasked accurately to those patients who need them most.  
“What we have found is live video streaming from 999 callers is feasible to implement, acceptable, and easy to use for both callers and dispatchers. More research is needed to understand the impact that live streaming has on dispatch decisions, and whether it can improve the speed and accuracy of ambulance dispatch. We also found it challenging to recruit 999 callers to the study and need to work with members of the public to overcome this challenge for future research, as their insight is invaluable.” 
Researchers trialled the technology over six weeks between June and November 2022. They randomised the working shifts of those responsible for dispatching enhanced care resources (such as KSS) to either use live video streaming or not.  A total of 62 working shifts were randomised, and 240 trauma incidents were included throughout the trial. All 999 callers during intervention periods spoke to emergency call handlers as normal, who then transferred the call to enhanced care dispatchers who asked the callers permission to use live streaming and assessed if GoodSAM technology was safe to be used. 
Out of the incidents that occurred during intervention working shifts, 72 were confirmed as eligible to use GoodSAM; of those, 86 per cent of the callers were willing and able to use the technology. This resulted in the footage being viewed in 85 per cent of these calls. Though the study was not designed to evaluate the impact on decision-making, livestreaming directly led to changes to dispatch decisions, including the KSS air ambulance being stood down in two instances, saving money and enabling them to be redeployed elsewhere. 
Professor Cath Taylor, Professor of Healthcare Workforce, Organisation and Wellbeing at the University of Surrey’s School of Health Services, said:  
“Most ambulance services in the UK rely on callers to verbally relay accurate information about the condition of patients and what has happened at the scene. Often, due to their lack of medical knowledge and the shock of what they have witnessed, the information they provide may be unintentionally inaccurate.  
“Not having correct information makes it difficult for emergency medical services to determine how many and what types of medical personnel and vehicles should be sent to the scene. Using GoodSAM could help us overcome this. However, we need to understand the practicalities of implementing and evaluating such technology within emergency services.” 
Professor Julia Williams, a paramedic and Head of Research for the South East Ambulance Service NHS Foundation Trust reported:  
“This study is really important for patients to ensure they get the most appropriate emergency response in the quickest time possible. There are many ways that we can use this type of technology to improve the emergency healthcare services that we provide to our population and this approach has shown great promise in our research study. 
“It is vital that our developing services are based on evidence and research findings. This research is a great example of different organisations working together for our patients’ benefit and, at the same time, it gave us an opportunity to make sure that our staff could effectively use this technology with no harm to them or the callers.” 
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