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LAY SUMMARY

Aim: To help NHS Paramedics make better decisions about when to continue and when to stop
resuscitation.

Background: When the heart suddenly stops beating, treatment (known as resuscitation) must be
started quickly. NHS Ambulance Services are called to help 30,000 people with this condition each
year. Despite the best efforts of ambulance staff less than one in 10 people whose heart stops
survive. This means that ambulance staff often have to make the difficult decision of when to stop
resuscitation. They are helped by following guidelines, but they were written over 20 years ago and
need updating.

The old guidelines no longer correctly guide paramedics when to stop treatment or when to carry
on. This means that treatment may be stopped too soon in some patients who might benefit from
carrying on. In other patients, the guidelines suggest to move the patient to hospital despite the
fact they have no chance of surviving. The knock-on effects of this are journeys with blue lights and
sirens which put ambulance staff and other road users at risk of injury from crashes. Patients are
separated from their families and taken to a busy hospital. At the hospital, it is difficult for staff to
allow the family to spend quiet time with the patient. Hospitals also become overcrowded which
can affect other patients.

This research will develop new guidelines based on the most up to date information available. It will
consider how the new guidelines might work in real life. We will find out the views of ambulance and
hospital staff, patients and relatives. This will help make sure the guidelines are acceptable to
everyone.

Design: The project involves 5 pieces of work.

1. Reviewing research undertaken by others and see how it can be used in the NHS

2. Finding out how ambulance services currently make decisions to stop or carry on with
treatment

3. Seeing what the effects different guidelines may have on how ambulance staff treat
patients and any knock-on effects for hospitals

4. Talking to ambulance and hospital staff, patients and relatives. This will help us find out
what they think and what is important to them.

5. Combining the information above to write new guidelines. This will be done in partnership
with ambulance and hospital staff, patients and members of the public.

Patient and public involvement: We will work closely with patients and the public to ensure that
their views are fully included in the project. One of our research team is a member of the public who
has personal experience of losing someone in the circumstances described here. He has worked with
other patients over the years to help improve research in this area. He will work with our research
team and a group of patients and members of the public to guide the research team to remain
focused on the issues that are important to patients. This group will be involved in helping design,
interpret and communicate the research. They will play an important role in developing the final
recommendations for new guidelines.

Dissemination: We will publish our findings in medical journals and present them at meetings for
doctors, nurses, paramedics and patients. We will send a copy of our final report to ambulance
services and other interested groups. We will share the findings via the internet, our patient and
public networks and through media teams, who have extensive experience of communicating such
findings.
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STUDY SUMMARY

Table 1: Summary of Study

Study Title Exploring and Improving Resuscitation Decisions in Out of Hospital Cardiac
Arrest

Internal ref. number (or PROTECTeD

short title)

Study Design This project consists of five work packages with the following objectives:

1. Describe the content and performance characteristics of existing
termination of resuscitation rules in adults who are treated for out of
hospital cardiac arrest.

2. Identify areas of consistency, variation and clinical risk associated with
termination of resuscitation across UK ambulance services.

3. Examine current NHS ambulance termination resuscitation practice and
model effects of alternative rules on patient flow and outcomes.

4. Explore the perspectives of patients, relatives, paramedics and emergency
medicine staff and consider the ethical aspects of termination of
resuscitation rules.

5. Synthesise the information obtained above to develop evidence based,
ethically grounded, consensus guidelines, that optimizes outcomes for
patients and are sensitive to needs of relatives and demands on NHS
services.

Study Participants \WP2: Cardiac arrest leads from participating ambulance services
\WP4: Survivors of cardiac arrest/relatives of non-survivors, ambulance staff and
emergency medicine staff.

Planned sample size WP4: a maximum of 30 ambulance staff and 30 ED staff, 15 survivors of cardiac
arrest/relatives of non-survivors, continuing until data saturation.

Planned Study Period From: 1% July, 2019
To: 31% May, 2022
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LIST OF ABBREVIATIONS/GLOSSARY

Abbreviation Explanation

95% Cl 95% Confidence Interval

AE Adverse Event

ALS Advance Life Support

AS Ambulance Service

BLS Basic Life Support

CAG Confidentiality Advisory Group

Cl Chief Investigator

CONSORT Consolidated Standards of Reporting Trials
CPR Cardiopulmonary Resuscitation

CRF Case Report Form

CRN Clinical Research Network

CTU Clinical Trials Unit

DMC Data Monitoring Committee

ED Emergency Department

EMS Emergency Medical Service

EtCO, End-tidal Carbon Dioxide

GCP Good Clinical Practice

HRA Health Research Authority

ICF Informed Consent Form

IRAS Integrated Research Application System
JRCALC Joint Royal Colleges Ambulance Liaison Committee
kPa Kilopascals

MD Medical Director

MRC Medical Research Council

NGT Nominal Group Technique

NHS National Health Service

NIHR National Institute for Health and Care Research
NLR Negative Likelihood Ratio

NPV Negative Predictive Value

OHCAO Out of Hospital Cardiac Arrest Outcomes Registry
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PALS Patient Advice and Liaison Service
Pl Principal Investigator

POCUS Point of Care Ultrasound

PPI Patient & Public Involvement

PLR Positive Likelihood Ratio

PPV Positive Predictive Value

QoL Quality of Life

RCT Randomised Controlled Trial

REC Research Ethics Committee

ROLE Recognition of Life Extinct

ROSC Return of Spontaneous Circulation
R&D Research and Development

SAE Serious Adverse Event

SSC Study Steering Committee

SOP Standard Operating Procedure
TOR Termination of Resuscitation
UoW University of Warwick

WCTU Warwick Clinical Trials Unit

WP Work Package
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1. BACKGROUND

1.1 Epidemiology and burden of the condition

NHS Ambulance services respond to approximately 60,000 out of hospital cardiac arrest events each year.
In approximately half of these cases the patient is obviously deceased on arrival of the ambulance crew,
and resuscitation is not attempted.! However, whenever there is a chance of survival, no matter how slim,
ambulance crews will always attempt resuscitation.? Unfortunately, the majority of resuscitation attempts
are unsuccessful. Paramedics cease resuscitation efforts in the field in approximately 10,000 cases, and
transport the remaining 20,000 patients to hospital (14,000 with CPR in progress and 6,000 after return of
spontaneous circulation (ROSC)). Among all the patients where resuscitation is attempted, only 7-8% will
survive to hospital discharge.!

The decision to cease resuscitation or transfer to hospital is informed by the national Recognition of Life
Extinct (ROLE) guideline.? A key purpose of the ROLE guideline is to distinguish between those patients
who have no chance of survival, where resuscitation efforts can be safely discontinued without transfer
to hospital, and those patients with any chance of survival, no matter how slim, where transport to
hospital, to avail the patient of the additional resources and expertise, is indicated. The ROLE criteria were
implemented over 20 years ago based on expert opinion and anecdotal clinical experience.

1.2 Existing knowledge

A number of different approaches exist to determine when on-going resuscitation efforts have negligible
chance of success. These can be broadly classified as (i) time based considerations , (ii) those based on the
clinical characteristics of the patient and their response to treatment and (iii) those which use ancillary tests.
The benefits of transfer with on-going CPR are uncertain with some evidence suggesting it may be harmful.
There is a paucity of evidence concerning what impact discontinuing resuscitation at the scene has on relatives
and care providers.

Time based decisions

The Recognition of Life Extinct (ROLE) guideline (based on the European Resuscitation Council termination
of resuscitation rule)? combines cardiac arrest event characteristics (asystole) with a failure to respond to
treatment within 20 minutes of the initiation of advanced life support. Under this guideline patients who
continue to have evidence of electrical activity on the ECG (including agonal heart rhythm, slow pulseless
electrical activity) are recommended for transport to hospital.

There have been no published evaluations of the performance of the ROLE guideline in the UK. The ROLE
guideline was retrospectively applied to a cohort of patients enrolled in the Swedish Cardiac Arrest Registry
(1990-2007). The rule was 95% sensitive (95% Cl: 91.3-97.5) and 99.9% specific (95% Cl: 99.9-99.9) for
identifying cases where on-going resuscitation efforts were not associated with long term survival .3 In
order to correctly validate termination of resuscitation rules, all patients to whom the rule is applied must
be transported regardless of the decision the rule indicates. This and many other retrospective studies of
this nature are limited as protocols in place at the time already allowed termination of resuscitation (in this
study after 30 minutes). This runs the risk of a phenomenon referred to as self-fulfilling prophecy bias —
knowledge of the test result leads to termination of resuscitation. This trial was also limited by the inclusion
of data that are over 25 years old. Resuscitation practice and outcomes have improved since the study was
published which may limit generalisability to current day practice.>
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A secondary analysis of 11,368 patients enrolled the US based ROC-PRIMED trial identified that 90% of
patients with favourable neurological outcomes achieved initial return of spontaneous circulation within 20
minutes and 99% within 37 minutes.> There were no survivors with favourable neurological outcome where
ROSC occurred after 47 minutes irrespective of initial rhythm. Similar studies examining resuscitation
duration amongst bystander witnessed cardiac arrest cases in Japan identified that it took 40-45
minutes of resuscitation before 99% of survivors with favourable neurological outcome were
identified.®” These studies challenge the current 20 minute cut off which is used as part of the UK
ROLE guideline and suggest there may be additional benefit from continuing resuscitation efforts for
longer.

Cardiac arrest characteristics and response to treatment

Alternatives to time based rules are rules relating to the clinical characteristics of patients and
response to treatment. We identified 9 such decisions rules.3®# These vary in complexity from failure
to achieve pre-hospital ROSC to decisions tools with 5 or more criteria.’%®'” Application of different
termination of resuscitation rules affects the proportion of patients transported to hospital (range

47% to 94%) as well as the number of survivors. &%

For example, Morrison et al developed, validated and then tested the implementation of basic and
advanced life support (BLS) termination rules. The BLS rule identified patients for termination of
resuscitation efforts if the arrest was not witnessed by ambulance staff, no shocks were required and
no return of spontaneous circulation was achieved during the resuscitation attempt. The prospective
evaluation of the BLS termination rule identified a specificity of 90.2% (95% Cl 88.4-91.8) for
identifying potential survivors and a positive predictive value (PPV) of 99.5% (95% Cl 98.9-99.8) for
death.?® It reduced the transport rate by 37.4%. The addition of Emergency Medical School (EMS)
response time greater than 8 minutes improves specificity to 97.6% (95% Cl 96.5—98.3), PPV for death
is 99.7% (95% Cl 99.2-99.9) and the transport rate reduced by 68.4%. When ‘cardiac arrest not
witnessed by a bystander’ is added, specificity improved to 100% (95% Cl 99.6—100) and the PPV for
death was also 100% (95% ClI 99.6-100); the transport rate reduced a further 61.6%. Subsequent
studies in other settings confirmed the tools performance %22,

In preparation for this application we conducted a 3 centre, retrospective evaluation of patients
transported to hospital with on-going CPR in the West Midlands.?? During the 14 month study period
(September 2016 and November 2017) 227 patients (median age 69 years, 67.8% male) were
transported to hospital with on-going CPR. Of these 227 patients, 89 (39.2%) met the Morrison
termination of resuscitation criteria. After hospital arrival, patients received few specialist
interventions that were not available in the prehospital setting. Most (n = 210, 92.5%) died in the
emergency department. Only 17 were admitted to hospital (14 to intensive care), of whom 3 (1.3%)
survived to hospital discharge. There were no survivors (0%) among those who met the criteria for
Morrison termination of resuscitation criteria.

Ancillary tests

End-tidal carbon dioxide (EtCO2) can be measured non-invasively through a sensor attached to an
advanced airway. The technology has been routinely available in NHS Ambulance Services for the last
five years and is generating interest as a prognostic tool in cardiac arrest. End-tidal carbon dioxide
levels are related to cardiac output and pulmonary blood flow and is considered an indirect indicator
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of coronary perfusion pressure. Low levels of EtCO2 are commonly seen during cardiac arrest,
reflecting the comparatively low cardiac output provided by CPR. The level of EtCO2 is also affected by
the cause of cardiac arrest, the quality of chest compressions, ventilation rate and volume, time from
cardiac arrest and the use of drugs. Observational studies have found associations between high (or
rising) levels of EtCO2 and ROSC and between low levels (< 1.3kPa) and a failure to achieve ROSC.2>%4}
However there is uncertainty about the utility of these measurements and whether they can aid clinical
decision making about the continuation of resuscitation.?®

Point of care ultrasound (POCUS) allows real-time imaging of the heart during CPR. A 2017 systematic
review and meta-analysis?® of 15 studies involving 1,695 cardiac arrest patients reported that cardiac
wall motion detected by POCUS had a pooled sensitivity of 95% (95%Cl: 72—-99) and specificity of 80%
(95%Cl:63-91) in predicting ROSC during cardiac arrest, with a positive likelihood ratio of 4.8 (95% Cl: 2.5—
9.4) and a negative likelihood ratio of 6% (95%Cl: 1-39). With advances in technology the size and cost of
point of care ultrasound has reduced and the technology is being slowly adopted by some NHS ambulance
services. Although an attractive concept, imaging by paramedics outside a hospital may be limited by
poorer image quality.?” In addition, obtaining an ultrasound image may lead to harmful interruptions to
chest compressions.?® Before widespread adoption of this technology there is a need to consider the
performance characteristics of clinical decision rules which include ultrasound.

Harms from transfer with CPR in progress

There is an increased risk of injury associated with ambulance transport with blue lights and sirens 2%, In
the UK, there are in excess of 300 ambulance accidents, resulting in over 500 injured and 3-5 fatalities each
year®, In addition, quality of CPR is also adversely impacted due to interruptions in CPR as the patient is
transferred from scene into the ambulance, and during the journey to hospital due to off-balancing forces
experienced by the paramedic performing CPR secondary to breaking, acceleration and turning of the
ambulance ®”®

Published data indicate that prehospital ROSC is the single largest determinant of patient survival to
hospital discharge, with one study reporting a 99.6% NPV.'83 The evidence suggests therefore that EMS
should focus efforts to achieve ROSC on scene and be very selective with respect to which patients might
benefit from transport to hosp ital with ongoing resuscitation.

Clinicians’ and relatives’ preferences

Clinicians find performing resuscitation where it has little chance of success distressing.*° This may in part be
through the perception of infliction of physical abuse on the dead or dying patient.**2 Relatively little primary
research exists on clinicians preferences on continuing versus terminating resuscitation in the field rather
than transfer in to hospital. The limited available evidence suggests that family conflict with decision,**
public location of the cardiac arrest*** and medicolegal concerns® may limit the use of termination of
resuscitation rules. Facilitators to applying termination of resuscitation rules included paramedic
psychological comfort,® experience,” knowledge of survival outcomes,* education* and a structured
ethical framework.*

We were only able to identify limited research (none of which originated in the UK) on patients and
relatives preferences for where resuscitation should be discontinued, when it is clear there is no chance it
will be successful.*34% Although end of life care guidelines suggest many patients prefer to die at home, a
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recent systematic review suggests the evidence supporting that assertion is limited.> These data highlight

the need for further primary research about patients, relatives and clinicians preferences for when and

where to discontinue resuscitation efforts.

13

Research Question

In adult patients who sustain an out of hospital cardiac arrest and do not respond to treatment by

paramedics, what is the best approach for deciding when and where to stop resuscitation attempts?

14

Need for a study

Advances in clinical practice and new scientific evidence suggests that the ROLE guideline may no
longer be fit for purpose. Specifically:

Vi.

Vii.

The ROLE guideline allows paramedics to discontinue resuscitation after as little as
20 minutes. Recent evidence indicates resuscitation should continue for at least 40
minutes, suggesting potential survivors may be missed by stopping too soon.”-%1->3
Ineffective CPR reduces the likelihood of survival. Several studies have reported that it
is challenging to perform high quality CPR in a moving ambulance. Transporting patients
while performing CPR therefore risks sub-optimal treatment.3”%

Advances in the monitoring equipment used by paramedics now means additional
physiologic parameters can be measured, for example end tidal carbon dioxide
(EtCO2). There is a growing body of observational data to indicate persistently low
EtCO2 is associated with a very poor prognosis.?*>?* The ROLE guideline does not take
into account such advances in paramedic monitoring capabilities, and recommends
transport of patients who have will negligible chance of survival.

Alternative termination of resuscitation rules have been developed and validated in
several countries (for example the Morrison Universal Termination of Resuscitation
Rule) that may better predict who will not survive their cardiac arrest event.

There is growing concern that inappropriate transfer with lights and sirens places
ambulance staff and other road users at increased risk of road traffic collision.3%%*
Emergent transfer to hospital of patients with no chance of survival separates the
patient from their family and moves them from home / the community into hospital
to overstretched emergency departments (ED).

The development of regional networks of Cardiac Arrest Centres will necessitate
longer ambulance journeys for victims of cardiac arrest to fewer specialist centres.
Accurate identification of potential survivors will be paramount to prevent
overwhelming them.

Concerns about the ROLE guideline have led individual ambulance services to modify practices locally,

thus increasing variation in practice based on geographical location. Given the above, it is now

essential to review the provision of services by ambulance services for victims of cardiac arrest. This

research is essential for several reasons:

Health need

We may be allowing as many as 300 people a year to die unnecessarily from terminating resuscitation

too early.>® By contrast, the un-selective transfer of 20,000 patients per year with ongoing CPR is
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resource intensive at times of growing pressure on emergency services and places ambulance staff
and others at risk of death or serious injury.®

Expressed need

This proposal is highly relevant to the needs of patients and the NHS. This need is articulated

through:

(i) National policy documents that place a high priority on improving survival from cardiac
arrest

(i) A desire to deliver the right care to the right patient at the right time

(iii) The drive to reduce variation in the NHS as a whole and specifically within ambulance
services

(iv) The government’s commitment to improve end of life care

(v) The need to optimise emergency care pathways to reduce ED overcrowding and deliver
better care

(vi) NHS Ambulance Cardiac Leads Group prioritising this subject as one of the most important

areas for further research.

Sustained interest and intent

As the number of cardiac arrests increases year on year and demand on acute services continues to
grow, the results of this research will remain highly relevant and important to the needs of the NHS
in the future.

New knowledge

Health systems from which existing data are derived differ from the UK setting (e.g. the US use a two
tier ambulance response system, in Asia, paramedics are not allowed to terminate resuscitation). Very
little information is known about patient and relatives experience. This creates the specific need to
generate new knowledge that is embedded in and generalisable to the NHS.

Generalisability and prospects for change

This work will draw on NHS data to quantify and model the effect of new approaches to resuscitation
decision making on patient flow and outcomes. It will seek the views of front line NHS clinicians from
the ambulance and hospital setting and senior staff within ambulance services. It will explore, for the
first time, the perspectives of relatives of victims of cardiac arrest, treated by the NHS. It will develop
new treatment pathways in partnership between patient and public representatives and ambulance
services.

Through our close association and leadership roles within organisations responsible for NHS clinical
practice guidelines (Resuscitation Council (UK) and Association of Ambulance Medical Directors) it is
highly likely the research findings will improve decision-making and bring about change and
improvement.

Building on existing work
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This proposal builds directly on our previous HSDR funded projects related to resuscitation decisions
and emergency care treatment plans (15/15/09) and our evaluation of cardiac arrest pathways in the
NHS (11/2004/30). It links indirectly on our gate keeping in intensive care project (13/10/14). It will
make use of the national cardiac arrest outcomes registry funded by charitable partners and hosted
by the University of Warwick, improving efficiency and reducing costs. It aligns with our plans for an
acute care interfaces workstream as part of the West Midlands CLARHC.

1.5 Ethical considerations

The study will be conducted in full conformance with the principles of the Declaration of Helsinki and
to Good Clinical Practice (GCP) guidelines. It will also comply with all applicable UK legislation) and
Warwick Standard Operating Procedures (SOPs). All data will be stored securely and held in
accordance with UK legislation.

We will complete all necessary research permissions through the Health Research Authority and necessary
processes with participating NHS sites and associated Trusts. The study will be conducted in accordance with
the principles of the UK Policy Framework for Health and Social Care Research. General monitoring of study
conduct and data collected will be performed by a combination of central review and monitoring by quality
assurance staff from Warwick CTU on behalf of the Sponsor.

We will seek Research Ethics Committee approval during the first three months of the study, in
readiness for WP4. Ethical issues in this project concern i) identification of victims of cardiac arrest ii)
identification of relatives of victims of cardiac arrest iii) identification of staff caring for victims of
cardiac arrest iv) obtaining informed consent for participation in interviews v) potential distress
caused by interviews.

Some of the work described in this protocol crosses the interface between research and service
evaluation and is of a mixed methods design. The research involves four main activities, which are
ordered to reflect their invasiveness:

1) Interviewing patients, relatives and clinicians
2) Use of anonymised data from the OHCAO registry
3) Review of local policies and guidelines

4) Review and analysis of published literature

1) Interviewing patients, relatives and clinicians (WP4)

The consent process for interviews will follow standard models for obtaining written or verbal
informed consent and will be required for all individuals who agree to participate. Additional detail
can be found in individual work packages.

We will be interviewing families, and survivors about a very difficult and emotional experience. During our
initial recruitment of sites we will identify the available support services in the hospital for survivors of
cardiac arrest and their families, and identify local contacts for bereavement support, for families of non-
survivors. We will provide contact details of these support services to participants as well as details of local
and national support groups. Interview participants will be reassured that they can stop the interview at
any time and if the participant shows signs of distress during the interview the interviewer will stop the
interview. If the researcher is concerned about a significant harm for an individual participant, for example
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if the participant discloses a suicidal intention, the researcher will discuss this immediately with the WP
lead for WP4 who will contact the participant to assess the situation and ensure that appropriate support
is provided (see disclosures of confidential information below).

It is possible that a patient or family member may indicate to the researcher that they wish to make
a complaint about patient care. In this situation the researcher will direct them to the relevant NHS
Trust’s complaints procedure and the trusts PALS service.

The researcher conducting the interviews will receive appropriate training to ensure they are able to
conduct interviews in a sensitive and professional manner. The researcher will also will have regular
debriefing meetings with the leads for WP4 (AS or FG) each week throughout data collection.

This subject may be distressing for ambulance and hospital staff to talk about. As with survivors and
families of non survivors the researcher will reassure them they can stop the interview at any time.
We will also provide contact details of support services for staff within the relevant Ambulance and
Acute Trust (see disclosures of confidential information below).

If concern arises about unethical or unsafe clinical practice the researcher will consult the WP leads (FG or
AS) who, in consultation with the Chief Investigator will decide if it is necessary to initiate action through
normal professional channels, which is likely to be through the relevant NHS Trust. We think it is unlikely
that serious unprofessional conduct will be observed or disclosed in this study. If any disclosures are made
the participant involved in the interview where this practice was revealed (clinician or family member) will
be informed that this is happening. The need for a researcher to disclose any evidence of serious
professional misconduct will be made clear in the relevant participant information sheets.

2) Use of anonymised data from the OHCAO registry

Anonymous information will be sent securely from the OHCAO team under the terms and conditions of a
data sharing agreement. OHCAO hold this information with permission from Research Ethics Committee
(REC) reference: 13/SC/0361 and Confidentiality Advisory Group (CAG): reference: ECC 804 C/2013.

3) Review of local policies and guidelines
There are no ethical concerns that need to be addressed.

4) Review and analysis of published literature

There are no ethical concerns that need to be addressed to review the published literature
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2. STUDY DESIGN

2.1 Study summary and flow diagram

This is a mixed-methods, study to establish the clinical criteria to indicate that continuing
resuscitation is futile; when the decision to discontinue resuscitation should be made; who should
make the decision and where the decision should be made, among adult out of hospital cardiac
arrest patients who do not respond to resuscitation efforts.

This section presents an overview of the study, its ethical considerations and procedures across the
five work packages (WPs). Details of the individual WPs are following in sections 3 (WP1), 4 (WP2), 5
(WP3), 6 (WP4) and 7 (WP5).

The study consists of five WP’s with the following objectives:
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Figure 1: PROTECTeD Project Summary
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2.2 Aims and objectives
2.2.1 Primary objective

To develop an evidence based guideline that assists paramedics, when making decisions during out
of hospital cardiac arrest that optimises outcomes for patients and is sensitive to needs of relatives
and demands on NHS services.

2.2.2 Secondary objective

Study flow diagram is shown in figure 1:

= WP 1: Describes the content and performance characteristics of existing termination of
resuscitation rules in adults who are treated for out of hospital cardiac arrest.

= WP 2: Identifies areas of consistency, variation and clinical risk associated with termination
of resuscitation practices across the UK ambulance services.

= WP 3: Examines current NHS ambulance termination of resuscitation practice and model
effects of alternative rules on patient flow and outcomes.

= WP 4: Explores the perspectives of patients, relatives, paramedics and emergency medicine
staff and consider the ethical aspects of termination of resuscitation rules.

= WP 5: Synthesises the information obtained above to develop evidence based, ethically
grounded, consensus guidelines, that optimise outcomes for patients and are sensitive to
the needs of relatives and the demands on NHS services.

23 Recruitment Summary

Work packages 1, 2, 3 and 5 will not be recruiting participants.
Work package 4:

Recruitment within WP4 will continue until we have interviews with a maximum of 30 ambulance
staff and 30 ED staff, continuing until data saturation. We expect to recruit approximately 15
patient/family members for interviews who had direct experience of the cardiac arrest (for family
members this means they were present at the time of the arrest and treatment by the ambulance
crew/hospital staff). Interviews may also include family members who express interest in the study
but were not present at the event. We expect up to 5 of these interviews. The number of cardiac
arrest events may be more than 20 as not all stakeholders will be involved in any one event. The
maximum number of cardiac arrest events will be 75.

24 Eligibility criteria

Participants are eligible to be included in the study (WP4) if they fall in the categories outlined in 2.3
above.

24.1 Exclusion criteria

1. Lack of provision of informed consent (written or verbal)

2. Aged under 18
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3. Known to be a prisoner

3. SYSTEMATIC REVIEW (WP1)

Aim: To describe the characteristics and performance of termination of resuscitation rules in adults
who are treated for out of hospital cardiac arrest.

Objectives:

e Identify the content and structure of existing termination of resuscitation rules

e Summarise performance characteristics of termination of resuscitation rules

Plan of Investigation: The protocol for the systematic review will be registered with the International
Prospective Register of Systematic Reviews (CRD42019131010). It will be conducted in accordance
with recommendations from the Cochrane Screening and Diagnostic Tests Methods Group and
reported in accordance with the Preferred Reporting Items for a Systematic Review and Meta-analysis
of Diagnostic Test Accuracy Studies: The PRISMA-DTA Statement.>®

Search Strategy: Systematic searches of MEDLINE, EMBASE, CINAHL, EconLit, Web of Science and the
Cochrane Database will be performed. Search strategies, combining MeSH terms and Key Word
searching, will be developed in collaboration with a medical information specialist. Quality assurance
strategies will include ensuring key papers are retrieved, reviewing the reference lists of included
papers and contacting subject experts.

Study Selection: Studies will be included based upon a-priori defined inclusion/exclusion criteria. Two
reviewers will independently evaluate each study identified against the inclusion/exclusion criteria.
Where reviewers disagree, a third reviewer will adjudicate. Kappa statistics will be reported for
reviewer agreement.

Inclusion Criteria:

e language: No language restrictions will be placed. It is expected that a small proportion of
non-English citations will be identified. Where such studies are identified, we will contact the
author to ask if an English translations is available. If no English translation is available from
the author we will attempt to obtain a translation by informal methods. Where informal
methods fail, we will exclude the study. Google translate (or similar engine) will not be used
to translate non-English citations. A record of non-English citations will be maintained to
gauge how much potential evidence has been excluded from the systematic review.

e Publication type: original research published in peer reviewed journals.

e Study Design: systematic reviews, meta-analyses, randomised controlled trials, case-control
studies, cohort studies, cross-sectional studies, retrospective analyses, economic evaluations,
modelling studies.

e  Study Population: adult patients suffering out-of-hospital cardiac arrest.

e Intervention/s: termination of resuscitation rules.

e Comparators: alternative rules, usual care and/or standard practice.

e Qutcomes: performance characteristics of identified termination of resuscitation rules.
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e Setting: out-of-hospital.

e Timing: all-cause mortality up to 30 days or hospital discharge.

Exclusion Criteria:

e Publication type: narrative reviews, letters, editorials, commentaries, books and book
chapters, lectures and addresses and consensus statements.

e Study Design: case reports and/or studies that fail to report their methods.

e Study Population: in-hospital studies and/or animal studies.
The systematic review process will consist of data being extracted independently by one reviewer using
standardised definitions. Data extracted will be documented and independently checked for accuracy by
a second reviewer. Uncertainties will be resolved by discussion. Those that cannot be resolved will be
referred to the rest of the project team. Where multiple publications of the same study are identified, data
will be extracted and reported as a single study.

The methodological quality of each included study will be assessed by one reviewer and checked by a
second. A critical appraisal tool appropriate to study design will be utilised to assess the quality of each
included study. Risk of bias will be assessed using the ROB-2 instrument for randomised controlled trials®
and ROBINS-I instruction for non-randomised trials®® as per recommendations of the MRC Network Hubs
for Trials Methodology Research. An adapted QUADAS-2>° will be used to assess studies of diagnostic
accuracy and PROBAST® will be used to assess prediction modelling studies. The CHEERS checklist®® will
be used to assess the quality of economic evaluations. Quality of evidence will be reported as per GRADE

working group recommendations.®?

The following standardised data will be extracted from each eligible study: study design, date of study and
sample size, population characteristics (age, gender, cause of cardiac arrest, initial rhythm, bystander
response), setting (location and ambulance service characteristics), characteristics of termination of
resuscitation tools (index test) and reference standard, resuscitation outcome (termination of
resuscitation, transport to hospital, return of spontaneous circulation) and patient outcome (died, survival
(to discharge or 30 days)). If appropriate, the authors of the primary studies will be contacted for missing
data. We will assess and tabulate sources of variability (multiple definitions of target condition, different
definitions termination rules, clinician applying the rule, differences in reference standard, handling
indeterminate test results, grouping and comparing tests).

Analysis: We are aware of the discordance in published studies as to whether survival or death is used as the
positive outcome when defining diagnostic test performance and the challenges this creates for summarizing
the evidence and presenting it in a meaningful way to ambulance services. We will adopt the
recommendations from Morrison that death is treated as the positive outcome (i.e. the termination of
resuscitation rule correctly classifies all those who have no chance of survival).®® We will derive or convert
study findings to enable consistent reporting of diagnostic test performance in a 2 by 2 table and calculate
sensitivity, specificity, positive predictive value and negative predictive value and their 95% confidence
intervals. We will plot the data for each of these statistics to illustrate the best cut-off values. Results
examining theoretical application of termination of resuscitation rules will be examined separately from
studies examining implementation of termination rules in ‘real life’. In the event that a meta-analysis is not
appropriate a narrative synthesis will be performed including: level of accuracy, precision of results and
consistency of findings across studies. If robust diagnostic test accuracy studies at low risk of bias with
homogenous study populations, design and definitions are retrieved, a quantitative synthesis will be
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considered to give pooled sensitivity and specificity estimates, stratified by triage tool. Study specific
estimates of sensitivity and specificity will initially be compared in coupled Forest plots and if relevant
summary receiver operating curves.®*> Variability will be assessed systematically. In the absence of
variability, a hierarchical random effects bivariate model will be used for binary index tests to
calculate summary values for sensitivity and specificity, with associated 95% confidence intervals.54%°
The results of the economic evaluations will be reported in the form of a narrative synthesis. Informed
by the retrieved studies the following post hoc analyses may be performed: investigating
heterogeneity (meta-regression models); comparing the performance of different triage tools (a
multilevel bivariate model or the Rutter and Gatsonis HSROC method) and sensitivity analyses
examining the effect of methodological quality and differing study population or settings.t*%°
Reporting biases will be evaluated using Deek’s method of examining effective sample size funnel
plots with associated regression test of asymmetry used to detect publication bias and other sample
size related effects.®® However, the limitations of methods to detect publication bias in diagnostic

accuracy data are acknowledged.

Output: We will publish a manuscript with clear description of the study background, methods and
results, presented in accordance with Preferred Reporting Items for a Systematic Review and Meta-
analysis of Diagnostic Test Accuracy Studies.®® It will summarise the performance characteristics
(sensitivity, specificity, negative and positive predictive values) for termination of resuscitation rules
among adults who sustain an out of hospital cardiac arrest and their influence on transport rates. The
overall strength of supporting evidence will be reported in accordance with GRADE system.®?

Insufficient evidence will be highlighted if conclusions cannot be drawn because there are too few
reliable studies, or too much uncertainty.

4. NATIONAL REVIEW OF TERMINATION OF RESUSCITATION PRACTICES
(WP2)

4.1 Study design for WP2

Aim: ldentify areas of consistency, variation and clinical risk associated with termination of
resuscitation practices across UK ambulance services.

Objectives:

Review the policies, procedures, clinical notices and education packages relating to termination of
resuscitation in each ambulance service

Identify areas of consistency and variation, in resuscitation practices between ambulance services
Identify local modifications to the ROLE guideline by each ambulance service

Determine how policies and procedures for termination of resuscitation are implemented in each
ambulance service

Understand the organisational risks associated with providing resuscitation services, as perceived by
senior personnel in each ambulance service

Plan of investigation: We will ask each ambulance service to provide copies of all documents (policies,
procedures, clinical notices, operational notices, briefings, training notices and any education and
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training materials) relating to termination of resuscitation by ambulance staff within their trust. We will
then undertake a document analysis to examine consistency and variation in termination of
resuscitation practices between ambulance services. We will specifically look for evidence of local
modifications to the national ROLE guidance. We will further explore the timing, structure and content
of relevant education packages relating to termination of resuscitation.

Finally, we will present our findings to a meeting of the National Leads Group and invite their feedback
to identify those areas of clinical practice relating to cardiac arrest decision making that they believe
are most challenging for ambulance services and to explore perceived organisational risks and
concerns associated with the current ROLE guidelines.

4.2 Data management for WP2

Any documents supplied by ambulance service collaborators will be managed in accordance with
WCTU policies and procedures. Contemporaneous notes taken during meeting where our findings are
presented to the National Leads Group will be stored in accordance with WCTU policies and
procedures. No audio recordings will be made.

4.3 Data analysis for WP2

Findings will be collated and tabulated to present a national overview of current policies, training and
implementation of termination of resuscitation.

4.4 Output for WP2

Output: Understanding of consistency and variation in resuscitation practices and clinical risk
concerns among ambulance services.

5. ANALYSIS USING OHCAO REGISTRY DATA (WP3)

5.1 Study design for WP3

Aim: Examine current NHS ambulance termination of resuscitation practice and model effects and
cost effectiveness of alternative rules on patient flow and outcomes

Objectives:

Analyse the Out-of-Hospital Cardiac Arrest Outcomes (OHCAO) registry data to describe current
practice across ambulance services in England and Wales.

Model the effects and cost-effectiveness of alternative termination of resuscitation rules on both
transport rates and survival to hospital discharge.

Plan of investigation: we will use the OHCAO registry which collects information from all English and
the Welsh Ambulance Services on patients who are treated by ambulance personnel for an out of
hospital cardiac arrest. The registry, hosted by the University of Warwick, is structured and
maintained in accordance with the Utstein Guidelines for resuscitation registries,®” and details of it
have been summarised previously.®® The National Research Ethics Service granted ethics approval,
reference number 13/SC/036. The Confidential Advisory Group (CAG), reference number ECC8-
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04C/2013, granted approval to use identifiable patient information where it is not practical to obtain
consent.

Sample size: Using the registry data and taking the lowest prevalence (most conservative) of 18%,
from the three outcomes (recognised of life extinct, ROSC at hospital handover and CPR transported
to hospital), a sample of 94, 000 patients would be required to detect 0.0015 precision in maximum
clinically acceptable width of the 95% confidence interval of both the sensitivity (true positives) and
specificity (true negatives). This sample size would also allow a test sensitivity of 99% to be detected
using 5% as the type | error rate. We anticipate that the number of cases in the registry (during 2014-
2018) will be approximately 132,000 and therefore our sample will provide very accurate estimates
of sensitivity and specificity, in relation to the population

Withdrawals and exclusions: WP3 is using routinely collected anonymised data from the OHCAO
registry. Any concerns patients had about their anonymised information being included, should have
been addressed by the organisation collecting the data at the time. Withdrawal will not be possible
from the anonymised data provided to the study team.

5.2 Data collection for WP3

Data collection: The OHCAO registry collects data on individual patient demographic, cardiac arrest
event characteristics, ambulance response times, treatments administered, response to treatment,
whether the patient was transported to hospital with or without ongoing CPR, whether and when return
of spontaneous circulation was achieved and the final outcome (survival to hospital discharge). The
database currently has information from over 150,000 cases of out of hospital cardiac arrest.

5.3 Data management for WP3

Data management: Data will be sent securely from the OHCAO Registry in an anonymised format, in
accordance with Warwick SOPs. Data sharing will follow OHCAO processes. No formal data sharing
agreement is required due to the University of Warwick being the legal entity for both the OHCAO
Registry and PROTECTeD project.

5.4 Data analysis for WP3

Data quality checks: data quality checks are performed within the OHCAO study according to the
OHCAO protocol, which includes data being validated by the OHCAO web application upon
submission from the AS and annual data cleaning, prior to the transfer of the clean anonymised data
set to PROTECTeD study for analysis.

Data analysis: We will use descriptive statistics to summarise current practice by reporting patient
characteristics (age, gender), cardiac arrest characteristics (cause, initial rhythm, witness status,
bystander CPR), hospital transfer rates and survival status according to whether (a) resuscitation was
terminated on scene, (b) return of spontaneous circulation was achieved or (c) the patient was
transported to hospital with on-going CPR. We will estimate costs based on data from the PARAMEDIC2
trial.%° Results will be presented individually for each of the English and Welsh Ambulance Services. We
will calculate the proportion of patients who fulfilled the national ROLE criteria for each ambulance
service and whether resuscitation was terminated at scene or the patient was transported to hospital
to highlight any discordance between policy and practice. We will describe the number and
characteristics of patients where resuscitation was discontinued at the scene but they did not fulfil the
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termination of resuscitation criteria. We will also report exceptions where the termination of
resuscitation criteria indicated resuscitation would be unsuccessful but the patient survived.

We will model the impact of alternative termination of resuscitation rules identified in WP1 and
report the impact of their use on the proportion of patients in whom resuscitation would be
discontinued at the scene versus transport in to hospital. We will examine the performance of the
different rules by calculating the sensitivity, specificity, positive predictive value, negative predictive
value and their 95% confidence intervals for each of the alternative TOR rules. We will use the current
JRCALC ROLE guideline as the gold standard. In order to determine the significance of the difference
in sensitivity and specificity of each of the alternative TOR rules, statistical evaluation will be
performed using appropriate tests, e.g. McNemar test with Yates Correction. We will compare model
performance by performing a ROC analysis and analyse differences in test performance using De
Long’s method for comparing c-statistics.

We are aware that our approach will be confounded by the self-fulfilling prophecy bias outlined
above. However, the intention of this work package is to compare alternative rules to current national
guidelines. These risks are therefore less relevant than if we claimed to be under taking an
independent evaluation of alternative rules.

We will additionally develop a decision-analytic model that will estimate the cost-effectiveness of the
current JRCALC ROLE guideline and alternative termination of resuscitation rules. The model will be
informed by data extracted from the OHCAO registry data as well as data identified in the published
literature, including data identified in WP 1. Cost-effectiveness will be expressed in terms of
incremental cost per additional survivor to hospital discharge. Multi-parameter uncertainty in the
model will be addressed using probabilistic sensitivity analysis, and the probability of cost-
effectiveness of each strategy shown in cost-effectiveness acceptability curves.

5.5 Output for WP3

Output: An overview of resuscitation practice and compliance with the current ROLE guideline in
England and Wales and an assessment of the potential impact of alternate termination of
resuscitation rules.

6. EXPERIENCES OF AND PERSPECTIVES ON PRE-HOSPITAL
TERMINATION OF RESUSCITATION (WP4)

6.1 Study design for WP4
Aim: Explore the perspectives of patients, relatives, paramedics and emergency medicine staff and
consider the ethical aspects of termination of resuscitation rules.

Objectives:

e Understand the experiences of those impacted by decisions concerning out of hospital
termination of resuscitation

e Identify the challenges for paramedics faced with out of hospital termination of resuscitation
decisions
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e Explore the values, beliefs and preferences of cardiac arrest survivors, families, paramedics and
emergency medicine staff concerning out of hospital termination of resuscitation.

e Identify the ethical considerations related to out of hospital termination of resuscitation
decisions.

Plan of investigation: We will undertake semi-structured interviews with three distinct groups:

e Survivors of cardiac arrest/relatives of survivors and non-survivors
e Ambulance staff

e Emergency medicine staff

Setting: Up to three ambulance services and two Emergency Departments (EDs) within the area
covered by each service. Within each participating ambulance service, we will identify a busy urban
ED and a less busy rural/suburban ED.

PPI and study advisory group involvement:

Early in the study the PPI and study advisory group will work with the project team to develop
vignettes for use in the interviews. These will represent common and more unusual cardiac arrest
scenarios where a decision to continue/not continue resuscitation was made. During data analysis we
will engage these groups with interpretation of our data and seek their advice on presentation of data
for dissemination.

Recruitment:

We will visit ambulance services who express an interest in participating in the qualitative study. In
collaboration with our ambulance service partners we will identify EDs that could be potential
collaborators. We will approach the lead doctor and / or nurse of the identified EDs and arrange to visit
the department to explain the study. We will provide potential collaborating EDs with information about
the study for them to share with staff likely to care for patients who have suffered an out of hospital
cardiac arrest. In each organisation that expresses an interest to participate we will secure the necessary
approvals via their respective Research and Development Department.

Ambulance staff:

Participating ambulance services will identify individual cardiac arrest cases where ROLE is performed
and patients do not get transported to hospital. Paramedics who performed ROLE will be identified by
the research paramedic, as soon after the event as practicable, and invited to participate in the study
via their work email from the Ambulance Service Pl (or their delegate). The email/letter of invitation will
include information about the study. Paramedics interested in the study will be asked to contact the
research team to discuss the study and arrange an interview. Verbal consent to retain contact details
will be confirmed when an interview is scheduled. A study information sheet will be posted/emailed
to the potential participant prior to the interview. Formal consent will be obtained on the day of the
interview before the interview starts. Consent will be written where interviews are face to face, and
audio-recorded where held remotely via telephone or using an online communication platform such
as Microsoft Teams. The interview will be conducted as soon as possible after the event, consent will
be obtained by the research fellow prior to starting the interview.
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Emergency medicine staff:

For patients suffering cardiac arrest and transferred to hospital, a hospital research nurse / local CRN
nurse will contact the relevant ED the same day or the next morning to identify the member(s) of
staff most involved with providing care and pass the details onto the ED PI (or their delegate) who
will invite them via their work email to participate in the study. The email invitation to participate will
include information about the study and a copy of the consent form. Local research staff may send
one reminder. ED staff interested in the study will be asked to contact the research team to discuss
the study and arrange an interview. Verbal consent to retain contact details will be confirmed when
an interview is scheduled. A study information sheet will be posted/emailed to the participant prior
to the interview. Formal consent will be obtained on the day of the interview before the interview
starts. Consent will be written where interviews are face to face, and audio-recorded where held
remotely via telephone or using an online communication platform such as Microsoft Teams. The
interview will be conducted as soon as possible after the event, consent will be obtained by the
research fellow prior to starting the interview.

Survivors of cardiac arrest / relatives of non-survivors:

We have experience of approaching patients and next of kin following life threatening events in our
previous work (ICU decision-making,”® PARAMEDIC2% and in our development of a core outcome set for
cardiac arrest).” For this study we worked closely with our PPI panel to develop the most appropriate
approach to recruitment of patients and relatives, including relatives of non survivors. There is evidence
that survivors of cardiac arrest and their relatives suffer significant psychological sequelae including post-
traumatic stress disorder,”>”® with up to 50% of patients having persistent symptoms three months after
the event.”* We therefore do not plan to approach survivors or relatives until at least three months post
cardiac arrest (or 3 months post death for relatives of non survivors).

For all cases where ROLE was performed on scene the research paramedic in the relevant ambulance
trust will know that the patient has died. In all other cases the research paramedic will not know if
the patient survived or died and so will refer to the Summary Care Record at three months post event.
The research paramedic will pass this information to the Ambulance Service Pl (or their delegate).

The Ambulance Service PI (of their delegate) will write to survivors and relatives of non survivors with
very brief information about the study asking if they (or a family member) would be prepared to take
part in the study. One reminder invitation may be sent approx. 4-6 weeks after the initial invitation.
Those interested in the study will be asked to contact the research team who will arrange a telephone
conversation with the researcher. The researcher will discuss the study in more detail answering any
questions raised by the potential participant. Where the participant confirms they are willing to be
interviewed verbal consent to retain contact details will be confirmed and an interview scheduled at a
mutually convenient time and location. Prior to the interview a more detailed information sheet will
be posted/emailed to the participant. Formal consent will be obtained on the day of the interview
before the interview starts. Consent will be written where interviews are face to face, and audio-
recorded where held remotely via telephone or using an online communication platform such as
Microsoft Teams.

If the survivor agrees we will also invite a family member to be interviewed. If the survivor lacks
capacity to consent their next of kin will be provided with information about the study and asked if
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they will agree to be interviewed. In this situation we will ask the next of kin to sign a personal
consultee form confirming that they agree that the person would not object to their relative discussing
their care with the researcher for the purpose of the study. Consent will be taken immediately prior to
the interview. Consent will be written where interviews are face to face, and audio-recorded where
held remotely via telephone or using an online communication platform such as Microsoft Teams.
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Figure 2: Recruitment of Participants
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We aim to recruit the paramedics, ED staff and survivors/relatives involved in the same cardiac arrest
event to allow comparison of differing perspectives of the event. However, this will not always be
possible. Based on our previous experience we expect to find recruitment of survivors/relatives
difficult, but that the data from those who do agree to be interviewed will be of great value to the
study. If we fail to recruit patients/relatives of non-survivors, we will seek lay participants with a
personal interest in heart disease by advertising through national and regional organisations, such as
the British Heart Foundation, who support people affected by conditions that increase risk of cardiac
arrest and peer support groups for survivors of cardiac arrest e.g. Sudden Cardiac Arrest UK. We will
create a sampling frame using characteristics (age group, gender, experience of cardiac arrest) of those
who express an interest in participating. For participating Acute Trusts who run a post discharge ICU
clinic for patients and their families, the Trust research nurse will identify any patients attending the
clinic who have survived a cardiac arrest and provide them with information about the study and
contact details for the study team if they wish to learn more or participate.

Recruitment will continue until we reach data saturation. We anticipate interviewing a maximum of
60 clinical staff (30 ambulance staff and 30 ED staff) and approximately 15 patient/family participants
with direct experience of the cardiac arrest event and approximately 5 family members who are not
present.

The number of cardiac arrest events may be greater than 30 as not all participants will be involved in
any one event.

Withdrawals and exclusions: Participants can withdraw from the study up to 14 days after their
interview without prejudice. After this, the data will be undergoing analysis and it will not be possible
to isolate and withdraw particular participant data.

Participants will be given contact details for the researcher who they may contact at any time after
they have been recruited, until 14 days after their interview, to inform the team that they wish to
withdraw consent. Their wishes will be recorded in the Study Master File using their study ID only and
their data removed from the study. The researchers and the co-applicants responsible for WP4 will
discuss the situation and decide whether an additional participant at that site or another site should
be included. This decision will be informed by various factors including the stage of data collection at
the site and the impact of the loss of data on the findings.

6.2 Data collection for WP4

Data collection: Interviews will be similarly structured, but modified by stakeholder panels, to
address:

The experience of the cardiac event - what happened, where, when, who was there, what they did,
what happened afterwards

Their reflections on the event — expectations, dilemmas, challenges, values and beliefs
What would they want others to learn from the event?

Exploration of attitudes, beliefs and preferences about cardiac arrest more generally, prompted by
vignettes developed with input from our expert advisory group and PPl advisory group.
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Interviews with family members who were not present will cover the same topics and we will ask
them about the source of what they know about the event. Interviews will be carried out face to face
or remotely, if preferred by the participant or necessary due to COVID-19 restrictions. To ensure that
confidentiality is maintained, face to face interviews will be held at a mutually agreed, suitable
location. Remote interviews will be carried out via telephone or using an online communication
platform, such as Microsoft Teams, at a mutually agreed time. Informed consent will be obtained
prior to interview. Consent will be written where interviews are face to face and audio-recorded
where held remotely via telephone or using an online communication platform such as Microsoft
Teams. Interviews will usually last for clinicians, up to 40 minutes and for survivor/relatives, up to an
hour. Interviews will be transcribed verbatim, transcripts checked and imported into NVivo.

All participants will be offered a shopping voucher (LOVE2SHOP) worth £40, in consideration of their
time to take part in the interview.

6.3 Data management for WP4

Personal data will only be held following verbal consent and kept in order to facilitate the
arrangement of the interviews. The data will be kept on password control encrypted spreadsheets
and stored in a secure area of the computer with access restricted to staff working on the study.

Audio recordings will be transcribed and anonymised. All qualitative data will be uploaded into
appropriate software which will be used to assist data management. Audio recordings will be
transferred from site to the University securely using encryption either on the audio recorder, or by
downloading the recording to an encrypted laptop. The recordings will be transferred to secure
university servers for secure storage and copies on the audio recorder and/or laptop deleted. Transfer
to any transcription services will be done via a secure system and according to Warwick data transfer
SOPs and a contract with a UoW approved transcription service provider. Hand written field notes will
be kept in a locked filing cabinet. Field notes recorded electronically will be on an encrypted laptop
while the researcher is at the site and then uploaded to secure university servers when they return to
the office.

6.4 Data analysis for WP4

Data quality checks: all qualitative transcriptions will be checked against the initial interview
recording to ensure consistency. A record of these checks will be logged and reported back to the
SMG. SMGs will also evaluate interpretations made from the data.

Data analysis: Analysis will be undertaken as follows:

Comparative analysis of data related to cardiac events’ - Data about any one event will be grouped
(although sometimes we may only have one data source for an event). From analysis of initial data
we will develop an event pathway. This is likely to be before event, arrival at event, assessment, active
treatment, evolving the decision to terminate or not, transport, ED activity, post ED. Data will be
coded to stages in the pathway. To understand the diversity of experience and the reasons for this
diversity, we will compare data from different stakeholders about the same event at the different
stages and between events.

Thematic analysis’® This analysis will focus on data on expectations, dilemmas, challenges, values,
attitudes, beliefs and preferences wherever it occurs in the data. Transcripts will be coded close to
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text, with codes summarising the coded text. Codes will then be sorted and categorised into themes
to provide arich description of the range of perspectives and how these influence decisions and actions
at cardiac events.

Descriptive ethical analysis”” This involves interpreting and evaluating the ethical or moral dimensions
of the reality reported in the interviews. Working with our ethicist we will re-read interview
transcripts looking for explicit and implicit ethical concerns for those encountering cardiac arrest in
their work/life and the values they express or imply related to cardiac arrest. During analysis we will
relate these to current ethical, legal and professional frameworks.

Each analysis will result in a report to inform the normative ethics review and consensus
conference.

Normative ethical analysis: Findings from all work packages will be considered together with other
relevant literature both empirical and theoretical on decision-making around termination of
resuscitation, ethical theory and current regulatory frameworks. We will use the process of bioethical
enquiry known as reflexive balancing to analyse the normative question of when should resuscitation
attempts be terminated and what rules should govern these decisions. This entails identifying and
then balancing as far as possible, the range of relevant concerns, interests and priorities that operate
on an ethical problem and suggest a coherent compromise.” A report of this analysis will feed into
the consensus conference discussions.

6.5 Outputs for WP4

Output: Reports will be drafted and discussed at a consensus workshop (WP5).

7. CONSENSUS CONFERENCE (WP5)

Aim: Develop a national consensus for the optimal approach resuscitation decisions of out of hospital
cardiac arrest, by ambulance services.

Objectives:

e Present a synthesis of the evidence from previous work packages
e Use a Nominal Group Technique (NGT) to identify, prioritise and achieve consensus on issues
around which there is uncertainty or a balancing of risks and benefits

e Produce an updated TOR rule and implementation guidance

e |dentify priorities for future research

Plan: Data from all previous work packages will be brought together and presented to stakeholders
at a national consensus conference to develop a new national TOR guideline for paramedics.

We have experience of running consensus conferences using nominal group technique (NGT)” and
on sensitive and ethically charged topics.*

In advance of the consensus conference the research team, PPl and expert advisory group including
members of Joint Royal College Ambulance Liaison Committee (JRCALC) will meet to review all work
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package reports and develop a draft TOR rule where options are suggested where evidence is
uncertain or there is balancing of risks and benefits.

Stakeholders will be identified with the help of our PPl and expert advisory group including members
of JRCALC. We will aim for representatives of organisations speaking on behalf of patients, relatives,
paramedics, emergency medicine doctors and nurses, managers of ambulance service and hospitals,
civil society groups with an interest in the topic area and/or ethics and values including religious groups
and other professional groups with an interest (coroners, police, undertakers). To identify relevant
participants, we will contact organisations such as UK ambulance services, NHS England, JRCALC,
Association of Ambulance Chief Executives, National Association of Ambulance Medical Directors,
College of Paramedics, Resuscitation Council UK, British Heart Foundation, Age UK and other relevant
national advocacy groups and charities, groups such as relevant study groups of University of the Third
Age and similar organisations and national and regional religious leaders. In addition to the research
team, PPl and expert advisory panels, we expect to attract 60 people to the conference with a
numerical balance between health professionals and non-health professionals. Those representing
charities along with PPI representatives will be reimbursed for time and expenses.

Conference participants will receive in advance, reports from all work packages, the draft termination of
rule and details of the purpose and programme of the conference. The conference will be organised as
follows. Presentations from Professor Laurie Morrison, an international expert and formal collaborator
on this project will be followed by mini-presentations of work package results and the draft
termination of resuscitation guideline. The participants will then work in small groups with balanced
membership before returning to plenary for final agreement on the TOR guidelines. In small groups
participants will identify where there is agreement about the TOR rule and where there is not, where
necessary using NGT to prioritise topics for further consideration in plenary. In the plenary the results
of the small group work will be presented for discussion. We will use NGT to reach consensus on
issues where there remains a lack of consensus within or between small groups. Finally, we will
brainstorm on barriers and facilitators to implementation. We will take detailed notes of all
discussions during the conference and record all NGT processes. During the meeting we will explore
the need for further research and if relevant produce a prioritised list for future research needs.

After the conference we will review conference notes and records to check process and
interpretation. Any problems identified will be resolved through email contact with participants.
Guided by implementation frameworks such as Normalisation Process Theory®® we will analyse notes
on barriers and facilitators to implementation and develop implementation guidance.

Output: Report summarising previous work packages; report of consensus conference; a new TOR
guideline and implementation guidance.

8. ADVERSE EVENT MANAGEMENT

We do not expect any adverse or serious adverse events for this study. Should any distress be
identified during the interviews, participants will be sighposted to appropriate support services (see
9.2 —'Disclosure of confidential information’).
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9. DATA MANAGEMENT

Personal data collected during the study will be handled and stored in accordance with the 2018
Data Protection Act.
9.1 Data collection and management

Several modalities will be used for the collection of research data across the different WP (table 2).
Full information is provided in the detailed description covering each WP in sections: 3 (WP1), 4
(WP2), 5 (WP3), 6 (WP4) and 7 (WP5).

Table 2 - Summaries of the main approaches by each work package

Systematic | Interviews |Review of local| Modelling | Consensus
Review & policies and Group
meta- analysis guidelines

WP1 X

WP2 X

WP3 X

WP4 X

WP5 X

Confidentiality: Any researcher(s) from the study research team needing access to patient records to
support the data collection at sites will apply for a research passport/letter of access. When reporting the
findings of the study, participants who consent will be assigned a unique participant identification number.
All results and findings reported will be anonymised, to ensure no individuals can be identified.
Participating hospitals’ identities will only be reported with their agreement and specific data relating to
each hospital will be reported anonymously using a case identifier.

9.2 Data Management

Data collected during the study will be handled and stored in accordance with Warwick Standard
Operating Procedures and in compliance with all applicable UK legislation-Further details are documented
in section 6 (WP4).

Data collected from the OHCAO registry will be anonymised at a patient level and transferred
internally securely.

Disclosure of confidential information

If participants show signs of distress we will discuss options for support available to the participant.

If concern arises about unethical or unsafe clinical practice the researcher will consult the WP leads (FG or
AS) who, in consultation with the CI (GP), will decide if it is necessary to initiate actions through normal
professional channels, which is likely to be through the relevant NHS Trust. We think it is unlikely that
serious unprofessional conduct will be observed or disclosed in this study. If any disclosures are made the
participant involved in the interview where this practice was revealed (clinician or family member) will be
informed that this is happening. The need for a researcher to disclose any evidence of serious
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unprofessional conduct will be made clear in the relevant participant information sheets. If the participant
agrees we will disclose their contact details to the relevant support services. The University of Warwick
(UoW) has a standard operating procedure for responding to disclosures of this nature by research
participants.

As with survivors and families of non survivors, if ambulance staff or hospital staff will benefit from
access to support services, we will direct them to support services within their relevant Trust.

9.3 Database

No formal databases will be required for this study.

9.4 Data storage

All essential documentation and study records will be stored by WCTU in conformance with the applicable
regulatory requirements and access to stored information will be restricted to authorised personnel. Any
paper forms, meeting notes or other documents will be stored in a lockable filing cabinet in a secure room,
to which access is restricted to authorised personnel. Electronic data will be stored in a secure area of the
computer with access restricted to staff working on the study.

9.5 Data access and quality assurance

Study participants will be assigned a unique study identifier. Each site will maintain a confidential and
secure list of patient identifiable information (name, date of birth, identification number) for the
purposes of audit/quality assurance.

Following inclusion of their data in the analysis, the personal identifiable information records for that
participant will be destroyed according to Warwick or local site SOPs, once the interviews have been
completed for that site. The Cl and the WCTU study team (or delegate) will have access to the final study
data set from all five work packages. Access requests from both co-investigators and external parties will
be considered by the SSC. A formal process will be developed by the study team to facilitate such requests
and decisions. Any data shared will be anonymised and transferred as per Warwick SOPs with data sharing
agreements in place.

9.6 Archiving
Study documentation and data will be archived for at least ten years after completion of the study at
both WCTU and research sites.

9.7 End of Study
The study will officially end on the last day of funding although dissemination of results will continue

beyond that date.

Since this study is not implementing any intervention, it is unlikely to be stopped prematurely, unless
funding is ended early. If several or all of the research sites withdraw in WP4 during data collection this
could result in these aspects of the study ending prematurely or being partially completed.

The Research Ethics Committee will be notified in writing within 90 days when the study has been
concluded or within 15 days if terminated early.
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10. STUDY ORGANISATION AND OVERSIGHT

10.1 Sponsor and governance arrangements

University of Birmingham NHS Foundation Trust will manage the financial aspects of the grant and
has delegated management of the conduct of the study to the University of Warwick. All required
ethical approval(s) for the study will be sought using the Integrated Research Application System.

The study will be conducted in accordance with all relevant regulations.

Before enrolling patients into the study, each site must ensure that the local conduct of the study has
the agreement of the relevant NHS Trust Research & Development (R&D) department. Sites will not
be permitted to enrol patients into the study until written confirmation of R&D agreement is received
by the PROTECTeD Warwick Clinical Trials Unit team.

Annual reports will be submitted to the REC within 30 days of the anniversary date on which the
favourable opinion was given, and annually until the study is declared ended. The REC will be notified
of the end of the study (whether at planned time or prematurely).

The Cl will submit a final report to the required authorities with the results, including any publications
within one year of the end of the study.

10.2 Peer Review

This proposal has been subject to robust peer review during two rounds of assessment with the NIHR.
This process has included evaluation of scientific merit, methodologic, statistical and health economic
approaches. It has additionally been assessed by lay reviewers and the NIHR board. We believe this
proposal meets the standards of high quality peer review required by the NIHR CRN for adoption to
their portfolio. That is, peer review was:

a) Independent: At least two individual experts reviewed the study

b) Expert: Reviewers have knowledge of the relevant discipline to consider the clinical
and/or service based aspects of the protocol, and/or have the expertise to assess the
methodological and statistical aspects of the study

c) Proportionate: Peer review should be commensurate with the size and complexity of the
study. Large multicentre studies should have higher level (more reviewers with broader
expertise and often independent review committee or board), and potentially
international peer review

10.3 Study Registration

The study will be eligible for inclusion on the CRN Portfolio. The systematic review (WP1) has been
registered on PROSPERO (CRD42019131010).

10.4 Notification of serious breaches to GCP and/or study protocol

A breach which is likely to effect to a significant degree:

a) The safety or physical or mental integrity of the subjects of the study; or

b) The scientific value of the study
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The sponsor will be notified immediately of any case where the above definition applies during the
study conduct phase. The sponsor of a clinical study will notify the authorities in writing of any
serious breach of:

a) The conditions and principles of GCP in connection with that study; or
b) The protocol relating to that study, as amended from time to time, within 7 days of
becoming aware of that breach

10.5 Indemnity

NHS indemnity covers NHS staff, medical academic staff with honorary contracts, and those
conducting the study. NHS bodies carry this risk themselves or spread it through the Clinical
Negligence Scheme for Trusts, which provides unlimited cover for this risk. The University of Warwick
provides indemnity for any harm caused to participants by the design of the research protocol.

10.6 Study timetable and milestones

The study started on the 1% June, 2019 and was originally due to end on the 31° May, 2022. Following
a pause due to the Covid pandemic, the end date of the study has been extended to 14 Feb 2024. See
Figure 3 Project Management Plan. We will provide progress reports after each six month period,
which will report against the following milestones:

e Months 1-3: Confirmation of research sites, study documents, ethics and governance
approvals, contracts and staffing

e Months 1-28: Complete systematic review (WP1)

e Months 6-32: Complete review of ambulance service TOR policy and local practices (WP2)

e Months 12-36: Modelling of alternative TOR rules (WP3)

e Months 7-50: Undertake interviews with ambulance staff, emergency department staff and
survivors/relatives of non-survivors of cardiac arrest (WP4)

e Months 51: Consensus conference (WP5)

e Months 52-55: Draft final report

10.7 Administration

The study co-ordination will be based at WMS/WCTU, University of Warwick.

10.8 Study Management Group (SMG)

The Study Management Group, consisting of the project staff and co-investigators involved in the
day-to-day running of the study, will meet regularly throughout the project. Significant issues arising
from management meetings will be referred to the Study Steering Committee or Investigators, as
appropriate.

10.9 Study Steering Committee (SSC)

The study will be guided by a group of respected and experienced personnel and trialists as well as at
least one ‘lay’ representative. The SSC will have an independent Chairperson. Face to face meetings
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will be held at regular intervals determined by need but not less than once a year. Routine business
is conducted by email, post or teleconferencing.

The Steering Committee, in the development of this protocol and throughout the study will take
responsibility for:

e Major decisions such as a need to change the protocol for any reason
e Monitoring and supervising the progress of the study
e Reviewing relevant information from other sources
e Informing and advising on all aspects of the study
The membership of the SSC is shown on page 6.

Meetings will be held at regular intervals determined by need but not less than once a year. Routine
business will be conducted by email.

The full remit and responsibilities of the SSC will be documented in the Committee Charter which
will be signed by all members.

10.10 Expert Advisory Group (EAG)

The study will be informed by an expert advisory group (EAG) comprising key stakeholders who will
guide the research team and help develop the new guideline. The EAG will:

e support the research team to interpret findings from work packages
e help formulate recommendations

e advise on the content and delivery of outcomes to professional audiences

The expert advisory panel will comprise representatives from JRCALC Clinical Practice Guidelines
Development Committee, Association of Ambulance Service Chief Executives (AACE), National
Ambulance Service Medical Directors group, College of Paramedics, Royal College of Nursing, National
Ambulance Service Cardiac Care Leads Group, Resuscitation Council UK, Faculty of Prehospital Care
(Royal College of Surgeons Edinburgh), Royal College of Emergency Medicine and the Royal College
of Anaesthetists. To ensure the patient focus is not lost, our PPl co-applicant Mr John Long will also
be a member of the EAG. Membership of the EAG is shown on page 6.

Face to face meetings will be held at regular intervals determined by need but not less than once a
year. Routine business will be conducted by email, post or teleconferencing.

10.11 Data Monitoring Committee (DMC)

Since there is no intervention delivered as part of the study a DMC is not required. We are also using
a significant proportion of routinely collected data (WP3), so issues of safety should have been
addressed by organisations collecting data as part of their audit processes.
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10.12 Essential Documentation

A Study Master File will be set up according to Warwick SOPs and held securely at the coordinating
centre. The coordinating centre will provide Investigator Site Files to all recruiting centres involved
in the study.

10.13 Financial Support

This study/project is funded by the NIHR Health and Social CareDelivery (HSDR) programme
(17/99/34). The views expressed are those of the author(s) and not necessarily those of the NIHR or
the Department of Health and Social Care.
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Milestone 7 (confirmation of included titles)

Milestone 8 (critical appraisal of included fitles)

Milestone 9 (data extraction by reiewer 1)

Milestone 10 (verification of extracted data by reviewer 2)

Milestone 11 (meta analysis)
Milestone 12 (draft paper for publication)

Milestone 13 (1t draft chapter for final report)

Survey of Ambulance Service practices

Milestone 14 (request documentation from UK ambulance senices) X
Milestone 15 (review documentation returned by ambulance services) X
Milestone 16 (tabulate findings)
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Modelling

Miestone 22 (model ROLE using OHCAQ database)
Milestone 23 (model compliance with ROLE)
Milestone 24 (model atternate TOR rules)

Milestone 25 (compare performance of atterate TOR rules with ROLE)
Milestone 26 (health economic evaluation of TOR rules)

Milestone 27 (draft paper for publication)
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Interviews

Milestone 29 (identify key questions for ambulance staff, hospital staff ant
Miestone 30 (inenview ED staf) X

Milestone 31 (nenview ambuance staf)
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Consensus conference

Milestone 36 (distribute summaries of work packages)
Milestone 37 (draft TOR guideline)
Milestone 38 (consensus conference)

Milestone 39 (review conferene findings) X X

Milestone 40 revise TOR guideline) X

Final report

Milestone 41 (draft final report) X X X

Figure 3: Project Management Plan
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11. MONITORING, AUDIT AND INSPECTION

A Study Monitoring Plan will be developed and agreed by the Study Management Group (SMG) and
SSC based on the study risk assessment. The full monitoring plan can be accessed in the study
electronic master site file (eSMF) or study master file (SMF). Details of particular importance to note
include:

All research team staff from the co-ordinating centre and the research team at the study sites
involved in data collecting for WP2 and WP4 will receive appropriate training proportionate to their
role. The co-ordinating team will seek confirmation of this training from sites where applicable. CVs
will be obtained for site Pls.

Interviews will be conducted by appointed researcher(s) who will have relevant experience and/or
training in interviewing patients or families experiencing distressing situations. Consent procedures,
interview schedules and interview questions will be developed and reviewed by researchers and co-
applicants responsible for the work package, ensuring a consistent but flexible approach that is
required for this type of data collection.

Data quality checks will have been completed by the OHCAO registry (WP3), according to their
protocols, prior to transfer of the clean anonymised data set to the PROTECTeD study team for
analysis. Study documentation and processes will be audited by the Warwick Clinical Trial Unit’s
Quality Assurance team.

12. PATIENT AND PUBLIC INVOLVEMENT (PPI)

Patient and public involvement is embedded throughout this research. Our co-applicant Mr John Long,
has been involved since the inception of this proposal and will be a core member of the research team,
contributing to all aspects of the study. We have presented our proposal to the Clinical Research
Ambassador Group (CRAG) at Heart of England NHS Foundation Trust and amended our study in line
with their recommendations. We also presented our proposal to Redditch and Hale Hearties, a
community support group for patients, family, carers and friends of those with heart disease. They were
supportive of or plans, felt the composition of the research team was appropriate. The group felt this
was an important question and were keen to maintain involvement if the project is funded. Mindful of
advice from the PPl panel we have changed the title from the original application (Termination of
Resuscitation by Paramedics) to one which sets the study in the context of the wider area of
resuscitation decisions in out of hospital cardiac arrest.

At the outset of the project, we will convene a PPl advisory panel to advise on study design, materials
and conduct, comment and advise the team on findings, help formulate recommendations and advise
on the content and delivery of outcomes to lay audiences. In particular, the PPI panel will advise on
approaches to consent and development of areas for interview in WP4 and ensure robust patient and
public stakeholder representation at the consensus conference (WP5). In addition our PPI co-
applicant (JL) will also sit on our expert advisory panel to ensure PPl input is included and not lost
among clinically focused outcomes.
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A PPl advisory panel is proposed to advise on study design, materials and conduct, comment and
advise the team on findings, help formulate recommendations and advise on the content and
delivery of outcomes to lay audiences. The PPl panel will comprise Mr John Long and up to seven
other members. We will endeavour to ensure as far as is practicable that there is a balance of
members with respect to gender and as far as possible, of age group.

The University of Warwick has well established links with individuals who are keen to provide input
into research undertaken at Warwick. In the first instance, we will invite individuals with an interest
in cardiac arrest related research, who have worked with us on previous cardiac arrest related
research. If too few individuals volunteer, we will extend the invitation to members of CRAG and
Redditch and Hale Hearties support group, some of whom have already expressed an interest in
working with us.

Face to face meetings will be held at regular intervals determined by need but not less than once a
year. Routine business will be conducted by email, post or teleconferencing.

13. DISSEMINATION AND PUBLICATION

It is anticipated that this study will produce the following outputs:

e An NIHR Monograph which provides an overarching description of the work undertaken

e A new termination of resuscitation guideline, implementation guidance and supporting
materials

e Conference presentation at UK, European and international ambulance and resuscitation
meetings
e Publications in peer reviewed journals

e Lay summary of research findings

Our dissemination strategy will aim to increase awareness of our findings, stimulate improvements
in pre-hospital resuscitation, provide an evidence base for future research funding and promote
public engagement and understanding of the research. It will target the following groups:

1) Policy makers and commissioners
2) Regional Cardiac Networks

3) Ambulance services

4) Health care providers

5) Academic audiences

6) Patients and the public

7) Resuscitation charities and advocacy groups

We will ensure our patient and public contributors are involved in developing and implementing our
dissemination plan. Their focus on improving care for victims of cardiac arrest gives them an insight
which complements the experiences of clinical and academic co-applicants. We have strong links with
guideline development groups and our previous research has influenced a number of national and
international guidelines. We will also harness the contacts and professional networks of members of
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our expert advisory group, which contain key opinion leaders in resuscitation and prehospital care. This
will ensure results are promulgated across all regional and national resuscitation related networks and
to the highest policy making levels, to facilitate adoption of the completed work.

We have considered specific barriers to implementation using the framework developed by Fischer
et al.®! Specific interventions to facilitate adoption include:

e Co-production of the guideline with the key stakeholders as outlined in WP 5.

e Developing a clear, accessible, generalizable evidence based guideline that is relevant to
ambulance staff and acceptable to patients and their relatives.

e  Working with the ambulance cardiac leads network as key opinion leaders and champions
for the new guideline.

e Seeking endorsement of the guideline from key stakeholders.

e Developing an implementation guide and supporting materials (e.g. Continuous
Professional Development).

e Audit and incorporate feedback into the national out of hospital cardiac arrest registry
annual reports.

e Promoting public engagement throughout the project and sharing a plain language
summaries of our findings to patient and public representative organisations, including
cardiac care advocacy groups.

e Creation of an evidence base through scientific papers published in high profile and speciality
specific journals that provide open access and are widely read by the pre-hospital care,
resuscitation, clinical and research communities.

e Presentation of findings at relevant national and international academic conferences. We
will also develop supporting material to assist dissemination at professional meetings.

e Publicising key scientific outputs by issuing press releases to established media contacts,
making research team members available for interview and using our website, blog,
Facebook page and Twitter feed.

We have the support of the guideline development team and expect that the new guideline
generated through this research will replace the existing JRCALC ROLE guideline used by ambulance
staff. The new guideline will assist prehospital clinicians, when making decisions concerning out of
hospital cardiac arrest, optimise outcomes for patients, align care pathways with patient values and
reduce demand on NHS services. This work will have national impact soon after study completion.

We have carefully considered the potential barriers to implementation using the framework
developed by Fisher et al.®! Potential barriers include personal factors (ambulance staff knowledge,
attitudes and beliefs), guideline factors (lack of evidence, complexity, clarity, layout) and external
factors (organizational constraint, resources, lack of collaboration, social and clinical norms). Our
dissemination strategy seeks to limit the effect of these barriers through key opinion leaders,
providing an evidence base for the guideline, involving patients and public so the recommendations
are sensitive to their needs and views, development of continuous professional development
packages for ambulance staff, working with the key stakeholder organisations.

Our research will support the implementation of an evidence-based termination of resuscitation
guideline for paramedics employed by NHS ambulance services. It will improve healthcare quality for
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patients experiencing out-of-hospital cardiac arrest and their families by engaging clinicians, patients,
ambulance services and policy makers to provide better care, by reducing variation in practice and
optimising the use of limited health resources.

Author and collaborator contributions

We will follow the guidance on authorship and contributorship outlined by the ICMJE and the
Warwick SOP on publication. This will ensure that all those that make a wholehearted contribution
to this project and agree to be included, are named appropriately included in study outputs.
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