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1. Summary of the impact (indicative maximum 100 words)

Sudden cardiac arrest kills 4,000,000 people each year. Research from the University of
Warwick shaped, informed and supported implementation of: NHS policy (2017), the NHS Long
Term Plan (2019), the mandatory introduction of CPR training in schools from 2020, national
media campaigns and a new GBP3,000,000 defibrillator network (from 2019) to improve public
access. These initiatives have increased bystander CPR and lives saved. The Warwick-led Out-
of-Hospital Cardiac Arrest Outcome (OHCAO) registry has been specifically identified as
contributing to the national strategy. Warwick led randomised trials evaluating mechanical chest
compression devices (2015) and drug treatments during cardiac arrest (2019) led to changes in
international resuscitation guidelines across Europe, America, Australasia and Asia. Placing the
patient at the centre of Warwick’s work led to the development of Core Outcome Set for Cardiac
Arrest (COSCA) adopted by the International Liaison Committee on Resuscitation (2018).
Warwick’s research informed the Recommended Summary Plan for Emergency Care and
Treatment (ReSPECT) which has been adopted by over 150 NHS Trusts since 2017 and
improved patient centred care.

2. Underpinning research (indicative maximum 500 words)

Out of Hospital Cardiac Arrest Outcomes and community defibrillator use

Research from Warwick Medical School (2014-present) has identified that 27,000 people die
each year from sudden cardiac arrest in the UK. It found gaps in the community response to
cardiac arrest with only one in two people receiving bystander cardiopulmonary resuscitation
(CPR) and less than one in forty receiving public access defibrillation [3.1]. Subsequent research
in collaboration with the British Heart Foundation (BHF) identified a lack of knowledge about
where defibrillators are located and their readiness for use, and suggested a national public
access defibrillator network could reduce barriers to their use [3.2], revealing substantial
opportunities to enhance the community response to cardiac arrest and better outcomes for
patients.

Mechanical CPR use

High quality CPR is critical for achieving the best outcomes from cardiac arrest. The
PARAMEDIC1, multi-centre, cluster randomised trial, sought to determine if using a mechanical
chest compression device was clinically superior and cost effective compared to standard CPR.
Launched in 2010 across 4 NHS Ambulance Services, the award winning trial (International
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Society Clinical Trials 2016) found no difference in survival outcomes and marginally worse
neurological outcomes associated with mechanical CPR [3.3]. The cost effectiveness evaluation,
from the perspective of NHS and personal social services, was dominated by manual CPR, as
the mechanical CPR group had poorer health outcomes and incurred higher health and social
care costs.

Drug treatment in cardiac arrest

Despite the use of drug therapy for over 100 years in the treatment for cardiac arrest there was
no evidence that their use improved long term outcomes. Warwick led the world’s largest drug
clinical trial in cardiac arrest (2014-2017). The PARAMEDIC?2 trial provided definitive evidence
that adrenaline is highly effective at restarting the heart (odds ratio 3.59 (3.14- 4.12)) and
improved 30 day survival 3.2% versus 2.4% (OR 1.47 (1.09- 1.97)). While economic modelling
showed that adrenaline was highly unlikely to be cost effective when examined from a within trial
perspective or extrapolating to a lifetime horizon, including the economic benefits from organ
donation in non-survivors brought the incremental cost effectiveness ratio within the range
typically supported by healthcare systems [3.4].

Core Outcome Set for Cardiac Arrest (COSCA)

The reported heterogeneity in outcome assessment and reporting guidance were key triggers for
the development of the Core Outcome Set for Cardiac Arrest consensus work (COSCA), (2015-
2018) [3.5] led by Haywood and Perkins in international collaboration with researchers,
clinicians, patients and the public. This important core outcome set, accepted by the
international research community, set about to improve consistency of reporting and analysis of
cardiac arrest effectiveness trials, paving the way for consistent and unambiguous narrative in
cardiac arrest research. For the first time, this research highlighted the importance of favourable
neurological outcome and health related quality of life from the patients and public perspective.

ReSPECT

Resuscitation is not universally successful and it is important to consider CPR decisions in the
context of broader care and treatment. Warwick-led research (2016) synthesised key evidence
from the published literature, qualitatively evaluated clinicians and patients view on resuscitation
decisions and explored approaches to implementation in the NHS [3.6]. The research found
variation and sub-optimal practice. Linking Do Not Attempt Cardiopulmonary Resuscitation
(DNACPR) to overall treatment plans improved clarity about goals of care, aided communication
and reduced harms and informed the development of a new national approach to emergency
care and treatment planning with guidance.

3. References to the research (indicative maximum of six references)
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PI Gavin Perkins, Epidemiology and Outcome of Out of Hospital Cardiac Arrest, British Heart
Foundation, 1/10/2018 to 30/09/2023, GBP809,984

P1 Gavin Perkins, Epidemiology and Outcome of Out of Hospital Cardiac Arrest Resuscitation
Council (UK), 1/04/2015 to 31/03/2018, GBP100,217

P1 Professor Simon Gates Co-PI Gavin Perkins, Prehospital Randomised Assessment of a
Mechanical Compression Device in out of Hospital Cardiac Arrest (PARAMEDIC): a pragmatic
cluster randomised trial and economic evaluation, NIHR HTA, 07/37/69, 01/06/2009 to
01/07/2015, GBP2,037,709

P1 Gavin Perkins, Prehospital Assessment of the Role of Adrenaline: Measuring the
Effectiveness of Drug administration In Cardiac arrest (PARAMEDIC2), NIHR HTA, 12/127/126,
01/03/2014 to 01/08/2019, GBP2,751,276.78

P1 Gavin Perkins, Evaluation of the Recommended Summary Plan for Emergency Care and
Treatment. NIHR HS&DR 15/15/09, 1/11/2016 to 01/10/2020, GBP 795,327.36

P1 Gavin Perkins, Do not attempt cardiopulmonary resuscitation (DNACPR) decisions, NIHR
HSDR, 12/5001/55, 01/06/2013 to 01/09/2014, GBP182,637.17

4. Details of the impact (indicative maximum 750 words)

NHS Long Term Plan milestone to improve outcomes from cardiac arrests

Through Perkins’ membership of NHS England Community Resuscitation Steering Committee
and working closely with the National Clinical Director for Cardiovascular Disease, Warwick
research on poor bystander CPR and automated external defibrillator use directly informed the
NHS Long Term Plan (2019) recommendation 3.71 and associated milestone to “work with our
partners to improve community first response and build defibrillator networks to improve survival
from out of hospital cardiac arrest.” Warwick research contributes to the delivery of this
milestone to save lives of people sustaining a cardiac arrest, and is estimated to save up to
4,000 lives annually by 2028 [5.1].

Funded by the British Heart Foundation (BHF) and Resuscitation Council UK, the Warwick-led
OHCAO Registry is specifically identified as contributing to the national strategy: “More effective
mapping of data on incidence will help direct community initiatives to areas where they are most
needed, with the British Heart Foundation’s national Outcomes Registry allowing us to track
survival rates and target unwarranted variation” [5.1].

Perkins contributed to the development of the Resuscitation to Recovery National Framework
(2017). Supported by 20 professional organisations, the Framework identifies a number of
interventions including the improvement of public awareness cardiac arrest and use of CPR and
public access defibrillators and recommends that: “Data should be submitted to the national Out-
of-Hospital Cardiac Arrest Outcomes (OHCAO) Registry so that performance and progress
towards improved survival rates can be monitored and unwarranted variation can be addressed;
appropriate local resources must be allocated for these audit purposes” [5.2]. These
interventions have facilitated the integration of the OHCAO registry Out-of-Hospital Cardiac
Arrest outcome data as part of the National Ambulance Quality Indicator Programme, enabling
continuous quality improvement by all NHS Ambulance Services through monthly reports.
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Enhancing the uptake of cardiopulmonary resuscitation

Working with charities (BHF, Resuscitation Council UK, St John Ambulance), Warwick’s
research underpinned major national media campaigns to promote communities learning CPR
and enabled the Resuscitation Council UK and BHF to produce a compelling case to the
Department for Education for the mandatory introduction of CPR training in schools. A
requirement to teach CPR is now part of the national curriculum in England (2020). In the last 5
years 6,800,000 people have been taught CPR as a result of these initiatives [5.3]. As members
of the International Liaison Committee on Resuscitation, Warwick researchers contributed to
establishing the World Restart a Heatrt Initiative, which has trained over 15,000,000 people in
how to perform CPR in the last 3 years. Together these initiatives have seen “the rate of
bystander CPR in the community has increased from 57% (2014) to 69% (2019), leading to an
additional estimated 1000 lives being saved” (NHS England) [5.4].

After highlighting the low rates of public access defibrillator use and potential additional number
of lives that could be saved, if uptake increased, Perkins worked with charities to explore
barriers and facilitators to their use which led to the development of new national signage from
2017 to facilitate defibrillator use which is used widely on automated external defibrillators
around the UK with records showing over 8000 downloads [5.3, 5.5]. In addition Warwick
research underpinned the BHF and Microsoft investment of more than GBP3,000,000 to build a
national defibrillator network — the Circuit. Launched in 2019, the Circuit is active across 30% of
NHS Ambulance Services with plans to roll out across the UK by spring 2021 [5.3].

Changes to international resuscitation guidance

Through participation in the International Liaison Committee on Resuscitation (ILCOR) (Perkins
(Co-Chair), Couper, Yeung, Smyth, Nolan) Warwick’s primary research and meta-analysis on
mechanical chest compression devices led to recommendations against mechanical CPR use
and informed resuscitation guidelines across Europe, America, Australasia and Asia [5.6].
Warwick'’s collaboration with Health Technology Wales to undertake a technology appraisal also
recommended against mechanical CPR use [5.7]. A National Institute for Health Research report
identified that the research led by Warwick has the potential to save the NHS up to
GBP40,000,000 in technology spend [5.8]. Working with ILCOR, Warwick research led to an
accelerated review of drug therapy guidelines for cardiac arrest and the first strong
recommendation for the use of drugs in cardiac arrest which has been implemented in to
international clinical practice guidelines. ILCOR Co-Chair, Robert Neumar stated: “We calculated
that for every 1000 people treated with adrenaline an additional 10 lives will be saved” [5.9].

Responding to COVID-19, researchers from Warwick undertook a rapid review of science
related to performing resuscitation in a patient suspected to have COVID-19. The findings
informed global recommendations for how to safely perform CPR in this setting [5.10].

Involvement of patients improving outcomes from cardiac arrest trials

The patient centred Core Outcome Set for Cardiac Arrest (COSCA) developed by Warwick was
adopted by ILCOR in 2018. “Warwick’s work integrated the patient’s voice in to prioritizing
outcomes from cardiac arrest creating an international collaboration involving patients for the
first time in international resuscitation guideline development” [5.9]. The core outcome set for
cardiac arrest, is internationally endorsed and now used globally to prioritise the most important
outcomes in cardiac arrest trials capturing patient priorities [5.9].

NHS and patient benefit from implementation of ReSPECT

In 2014, Warwick’s systematic review of resuscitation decisions was presented to more than 100
patients, clinicians (multidisciplinary and multiprofessional), healthcare commissioners and
regulators at the Royal Society of Medicine. A Working Group representing patient, clinician,
commissioners, charities and policy makers developed a new approach. Warwick’s mixed
methods programme informed the development of the Recommended Summary Plan for
Emergency Care and Treatment (ReSPECT), with guidance from the British Medical
Association, the Resuscitation Council UK and the Royal College of Nursing. The ReSPECT
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programme has been rolled out to over 150 NHS Trusts since February 2017 [5.11]. Audits and
gualitative research has shown that patients and the NHS benefit from greater patient
involvement in decision making about future emergency treatments and the adopting trusts have
reported a reduction in complaints associated with CPR discussions. The Royal College of
Physicians recommended in 2018 that Physicians “consider using a structured tool, such as the
ReSPECT process, to support conversations and documentation” and “promotes the use of the
ReSPECT process to support advance care planning” [5.12].

5. Sources to corroborate the impact (indicative maximum of 10 references)

[5.1] The NHS Long Term Plan. (January 2019) - Recommendation 3.71 and associated
milestone- NHS England. https://www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-
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Heriot G, Couper K, Neumar R.(2020) International Liaison Committee on Resuscitation:
COVID-19 consensus on science, treatment recommendations and task force insights.
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