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Abstract

Introduction: Ambulance services in England attempted resuscitation in over 34,400 cases in
2022. Of these, 58% had the resuscitation attempt terminated at the scene and only 7.8%
survived to hospital discharge. The decision to stop resuscitation is informed by a national
guideline that is over 20 years old. This study describes the development of a revised
termination of resuscitation (TOR) guideline.

Methods: This was a mixed-methods study comprising a diagnostic test accuracy meta-analysis
of TOR rules, modelling of multiple TOR rules using data from the Out-of-Hospital Cardiac
Arrest Outcomes registry, a survey of ambulance services including a review of national
policy documents, qualitative interviews with ambulance and emergency department (ED)
clinicians, plus interviews with relatives of patients who did not survive a pre-hospital
resuscitation attempt. These work packages informed a national consensus meeting with
a wide range of stakeholders, employing nominal group techniques, to draft a revised TOR
guideline.

Results: The systematic review identified very low-certainty evidence from 43 studies,
indicating that TOR rules are unlikely to be suitable for implementation in the UK. When
we modelled the performance of TOR rules, the three best performing were the Marsden,
KOCARC 1 and GOTO1 TOR rules. We identified considerable variation in practice across UK
ambulance services; however, there was consistency across services with respect to perceived
risks. Paramedics experienced tension when they felt that guidelines restricted them from
acting in the patient’s best interests. ED staff felt that paramedics should be empowered
to stop resuscitation in some cases. Relatives felt that paramedics did a good job and that
they had information that was useful for paramedics. Multiple stakeholders participated in a
consensus conference to develop a revised TOR guideline.

Conclusion: We iteratively derived updated TOR and verification of death guidelines.

Keywords
ambulance; emergency medical services; guideline; paramedic; pre-hospital; termination of
resuscitation; verification of death

Introduction

In 2022 National Health Service (NHS) Ambulance Ser-
vices in England responded to over 98,000 calls for out-of-
hospital cardiac arrest (OHCA). Of these patients, 58.3%
were declared dead on scene, 15.9% were transported
to hospital with ongoing cardiopulmonary resuscitation
(CPR) and 25.8% were admitted to hospital with return of
spontaneous circulation (ROSC). Ultimately, only 7.8%
of patients survived to 30 days (Out-of-Hospital Cardiac
Arrest Outcomes (OOHCA) Registry, 2023).

In the UK the decision to stop resuscitation or to
transport with ongoing resuscitation is informed by a
national verification of death guideline (Joint Royal

Colleges Ambulance Liaison Committee (JRCALC),
2021). The guideline was written by the Guidelines
Sub-committee of the Joint Royal Colleges Ambulance
Liaison Committee (JRCALC) and approved by the
National Ambulance Service Medical Directors group
(NASMeD) on behalf of the Association of Ambulance
Service Chief Executives (AACE). The guideline has
been in existence for over 20 years and was origi-
nally called the Recognition of Life Extinct (ROLE)
guideline. It was based upon expert consensus pub-
lished by the European Resuscitation Council (ERC)
(Mentzelopoulos et al., 2021). The verification of death
guideline has been subject to several modifications
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over the past 20 years. Notable changes include the
duration of resuscitation required and further detail
addressing termination in pulseless electrical activity
(PEA). However, the core guideline principles have
remained largely unchanged.

The verification of death guideline used by ambu-
lance services has never been subject to formal evalua-
tion. Recent evidence concerning the utility of end-tidal
carbon dioxide (EtCO,) trend (Engel et al., 2019),
duration of resuscitation (Goto et al., 2016; Nagao
et al., 2013) and the impact of transport on patient out-
comes (Grunau et al., 2017a) challenges some of the
assumptions within the verification of death guideline.
The Exploring and Improving Resuscitation Decisions
in Out-of-Hospital Cardiac Arrest (PROTECTeD)
study (NIHR 17/99/34) sought to develop an updated
national termination of resuscitation (TOR) guideline
(Supplementary 1), that could be adopted across the
ambulance service, in order to improve out-of-hospital
TOR decisions.

Methods

This was a mixed-methods study to develop an evidence-
based TOR guideline, in collaboration with multiple
stakeholders.

Key objectives of the study were to:

e  Evaluate how ambulance services implemented
the existing verification of death guideline.

e Better understand where there was consistent
and variable practice and to identify areas of
perceived increased risk.

e Review existing guidelines and policy docu-
ments pertaining to TOR, including a content
analysis to identify content not present in the
verification of death guideline.

e  Complete a diagnostic test accuracy meta-analysis
of published TOR rules.

e  Model the performance of identified TOR rules
using data from the national Out-of-Hospital
Cardiac Arrest Outcomes (OHCAO) registry.

e Interview ambulance clinicians to understand
the challenges they face and to identify any per-
ceived ambiguity in the existing guidance.

e Interview emergency department (ED) clini-
cians who receive cardiac arrest patients from
the ambulance service to understand what fac-
tors influence their decisions to continue or to
stop resuscitation.

e Undertake interviews with both survivors and
relatives of non-survivors of cardiac arrest to
understand their lived experience.

e Draft an updated TOR guideline suitable for
adoption by national organisations.

The updated TOR guideline was developed iteratively
over several phases, outlined below.

Phase 1: understanding the ambulance
service perspective

In order to understand the challenges faced by ambulance
services, we engaged with JRCALC, NASMeD, AACE
and Resuscitation Council UK (RCUK). At the request of
JRCALC,NASMeD and AACE, we collaborated with the
Ambulance Service Lead Paramedics Group (ASLPG) to
progress the work.

Due to the limitations imposed by COVID-19, the
ASLPG suggested the most appropriate approach
would be to utilise an online questionnaire, developed
in collaboration with an ASLPG member. The ques-
tionnaire was circulated to all UK ambulance services
(Supplementary 2). Reminder emails were sent at four,
eight and twelve weeks.

Phase 2: evaluating the existing
evidence and policy documents

Websites of relevant professional organisations (JRCALC,
AACE, RCUK, ERC, International Liaison Committee
on Resuscitation (ILCOR), Health and Care Professions
Council UK (HCPC), General Medical Council (GMC),
Nursing and Midwifery Council (NMC), Royal Col-
lege of Paramedics, Faculty of Prehospital Care Royal
College of Surgeons Edinburgh (FPH RCS Ed), British
Association of Immediate Care (BASICs), Royal College
of Emergency Medicine (RCEM), British Medical Asso-
ciation (BMA), Academy of Medical Royal Colleges
(AoMRC) and Royal College of Nursing (RCN)) were
searched to identify documents pertaining to resuscitation
and end-of-life decisions.

The core content of retrieved documents was tabulated
to generate a comprehensive list of potential topics for
consideration in the updated guideline. This core content
was cross-referenced with the content of the existing veri-
fication of death.

Phase 3: systematic review
and meta-analysis

We completed a diagnostic test accuracy meta-analysis of
TOR rules following Cochrane Screening and Diagnos-
tic Tests Methods Group recommendations (Deeks et al.,
2023). Results were presented according to the Preferred
Reporting Items for a Systematic Review and Meta-
analysis of Diagnostic Test Accuracy Studies (PRISMA-
DTA) Statement (McInnes et al., 2018).

Phase 4: modelling performance
of TOR rules

We modelled performance of 29 TOR rules identified
in the systematic review using data from the OHCAO
Registry. We were unable to model all the identi-
fied TOR rules as several required data that was not
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collected by the OHCAO Registry, for example EtCO,
trend. We compared the outcome predicted by the TOR
rules with the true outcome to determine if any TOR rule
could be used by paramedics to inform their decision
making.

Phase 5: interviews

We consulted a patient and public involvement (PPI)
group (Clinical Research Ambassadors Group (CRAG),
University Hospitals Birmingham NHS Foundation
Trust), to determine what questions it would be accept-
able to ask of a relative of a cardiac arrest victim who had
died, how we should approach them, the content of the
invitation letter / participant information sheet, as well as
the timing of our approach.

The ambulance service initiated contact with survivors /
relatives of non-survivors between three and six months
after the cardiac arrest event. A letter explained that
researchers at Warwick University were conducting a
study to better understand the experience of cardiac arrest
survivors and relatives of non-survivors and invited their
participation.

When a potential participant responded, a researcher
provided additional details of the study and sought verbal
consent. An interview was scheduled, and an information
pack was sent to the participant.

On the day of the interview, formal consent to partici-
pate was obtained. Interviews addressed the experience
of the cardiac arrest event — what happened, where, when,
who was there, what the ambulance crew did and what
happened afterwards. We sought their reflections on the
event — expectations, dilemmas, challenges, values and
beliefs. Finally, we explored what they would want others
to learn from the event.

Interviews with ambulance and ED clinicians addition-
ally utilised clinical vignettes, designed in collaboration
with ambulance service partners, to examine conten-
tious issues with respect to TOR (Supplementary 1). We
sought to better understand clinician attitudes, beliefs and
preferences.

Phase 6: developing the initial draft
guideline

The first draft of the new guideline was developed itera-
tively, informed by evidence generated in previous work
streams and feedback from the ASLPG.

Briefly these steps included:

e Identification of potential topics for inclusion in
the guideline, informed by the document analy-
sis described Phase 2.

e ASLPG members voted on which topics to
include in draft 1.0.

e Draft 1.0 was produced by MAS, guided by the
ASLPG vote. The primary sources for reference

were the existing verification of death guideline
and the document analysis completed in Phase 2.

e Draft 1.0 was circulated to ASLPG members
for feedback. Reviewers were asked to rate each
section. Rating comprised two components: (i)
how important they perceived the section to be
and (ii) how contentious the evidence was. This
latter aspect was particularly important for pri-
oritising topics for discussion at the consensus
conference (Phase 5). In addition to the scores,
there was a free-text option for reviewers to feed
back any preferred text or areas requiring clari-
fication or expansion.

e Draft 2.0 was produced by MAS, informed by
the ASLPG feedback, and was the document dis-
tributed for the consensus phase of development.

Phase 7: developing consensus

We held a consensus conference for stakeholders, employ-
ing a nominal group technique (NGT) to identify, prioritise
and achieve consensus on issues around which there was
uncertainty or a need to balance risks and benefits. Attend-
ees included representatives of AACE, JRCALC, JRCALC
Guidelines Committee, NASMeD, ALSPG, RCUK, FPHC
RCS Ed, BASICs, RCoP, RCoP Student Council, RCN, St
John Ambulance, Royal Life Saving Society (RLS), Royal
National Lifeboat Institute (RNLI), Search and Rescue,
Wilderness Medicine, RCEM and National Ambulance Ser-
vice Research Group (NASRG), clinical leaders from each
ambulance service, clinical educators, research paramedics,
ambulance paramedics, ambulance technicians, representa-
tives of end-of-life and palliative care groups and clinical
academics, as well as patient and public representatives.

Two weeks prior to the conference, attendees were sent
copies of Draft 2.0 and any relevant supporting docu-
ments, such as summaries of evidence pertaining to clini-
cal frailty scores, that might inform their deliberations on
the day of the consensus conference.

At the conference an overview of all work packages
completed in the course of the study was presented.
Thereafter the audience divided into predetermined work
groups. In these small groups a researcher facilitated dis-
cussion of key topics. We utilised flipcharts to annotate
these discussions. A scribe (medical student trained vol-
unteer) took comprehensive notes. On conclusion of the
small group discussion, attendees reconvened, and facili-
tators provided plenary feedback on discussions within
their respective groups. This was followed by plenary
discussion, addressing topics raised by the attendees, and
this was recorded by scribes in the same manner as for
small group work.

The consensus process concluded with an audience
vote on the importance of each topic to be included in
the guideline. Flipcharts and scribe notes from the small
group and plenary discussion would inform the content of
each topic in the next draft of the guideline.
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Phase 8: updating the draft guideline
to reflect the consensus opinion

Draft 3.0 was produced by MAS with reference to the con-
sensus conference voting and the notes taken by scribes.
Draft 3.0 was then circulated within the PROTECTeD
team and to a selection of clinicians for internal review.
Minor edits were made in response to feedback. Draft
3.1 was then circulated to key stakeholder organisations
(JRCALC Guidelines Committee, NASMeD, RCUK,
FPHC RCS Ed) for their formal comment. Draft 4.0, the
draft of the TOR guideline, was produced by MAS in
response to feedback from key stakeholders. Draft 4.0 of
the guideline was distributed to a selection of clinically
operational paramedics to obtain feedback on readability
and usability (Draft 5.0).

Phase 9: adapting the updated
guideline for inclusion in JRCALC/IAACE
guidelines

Draft 5.0 of the guideline formed the starting point for
discussion by the TOR guideline writing group. Two face-
to-face meetings were convened, with additional work
being undertaken via email discussion and by a smaller
core writing team. The draft guideline (5.0) was distilled
into two separate guidelines — the first described the fac-
tors to consider when making TOR decisions, while the
second described the actions to be taken when verifying
death, following TOR.

Results

Phase 1: understanding the ambulance
service perspective

Questionnaires were completed by all English ambulance
services, the Scottish Ambulance Service and the Welsh
Ambulance Service. All ambulance services empower
ambulance technicians and registered healthcare profes-
sionals to recognise conditions unequivocally associated
with death. Several ambulance services also allowed
lower grades (e.g. emergency care assistant (ECA) or
community first responder (CFR)) to recognise condi-
tions unequivocally associated with death.

All ambulance services empowered registered health
care professionals to discontinue resuscitation in asys-
tole. A small number of services also empowered ambu-
lance technicians to discontinue resuscitation in asystole.

All ambulance services except one reported that regis-
tered health care professionals were empowered to discon-
tinue resuscitation in PEA. Most services required clinicians
to seek senior clinical advice prior to discontinuing; however,
one service empowered all registered healthcare profession-
als to autonomously make the decision to stop in PEA.

Several ambulance services reported that registered
health care professionals, predominantly doctors and
critical care paramedics, were empowered to discontinue

resuscitation in shockable rhythms (pulseless ventricular
tachycardia (pVT) or ventricular fibrillation (VF)) when
there had been no response to advanced life support. Ser-
vices that allowed other paramedics to terminate resusci-
tation in shockable rhythms normally required that they
seek senior advice prior to discontinuing.

All ambulance services recognised the risk posed to
staff from transporting with CPR in progress. There was a
strong desire to minimise unnecessary transport to mitigate
this risk and to ensure adequate resources were available
to respond in the community. All ambulance services rec-
ognised that management of PEA was complex and advo-
cated for guidelines that empowered ambulance clinicians
to stop resuscitation in PEA where clinically appropriate.

Phase 2: evaluating the existing
evidence and policy documents

We identified several key documents that informed con-
tent of the new TOR guideline. Key topics were extracted
from each document and tabulated.

Phase 3: systematic review and
meta-analysis

Our meta-analysis identified very low-certainty evidence
from 43 observational studies spanning 11 countries
(Smyth et al., 2024). No randomised controlled trials were
identified. Within these 43 studies, 15 reported the deri-
vation of 20 unique TOR rules, 33 studies reported exter-
nal data validations of 17 TOR rules and only one study
described the clinical validation of a TOR rule (Table 1).

Our analysis showed that the majority of studies were
undertaken within systems with very low survival. Mod-
elling performance of identified TOR rules at 8%, 10%
and 12% survival indicated a substantial increase in
missed survivors (Smyth et al., 2024).

Phase 4: modelling performance
of TOR rules

We modelled the performance of 29 TOR rules using data
from the OHCAO registry. We were unable to model the
performance of 14 TOR rules, as they required data not
available in the OHCAO database, for example EtCO,. We
were limited to modelling performance using patients trans-
ported with CPR in progress, as these were the only popu-
lation where we could reliably ascertain the proportion of
false positives (TOR rule recommends TOR, but the patient
survives).

Our analysis suggests four of the TOR rules (GLOB-
BER1, GOTO1, KOCARC3 and MARSDEN) correctly
identified survivors 99% of the time; however, these rules
recommended TOR in fewer than 10% of cases, limiting
their utility. Three of the TOR rules (ERC, HAUKOOS! and
HAUKOOS3) recommended terminating resuscitation for
would-be survivors between 45% and 55% of the time. Our
analysis suggests existing TOR rules would not assist para-
medics making decisions to transport or not.
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Table I. Study type.
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Author (year) Q &G & or
Bonnin (1993) .

Cheong (2016) .

Chiang (2013) .

Chiang (2017) .

Cone (2005) .

Diskin (2014) .

Drennan (2014) .

Fukada (2014) .

Glober (2019) .

Glober (2021) .

Goto (2019) . .

Grunau (2017b) .

Grunau (2019) .

Harris (2021) .

Haukoos (2004) .

House (2018) . .

Hreinsson (2020) .

Hsu (2022) .

Jabre (2016) .

Jordan (2017) .

Kajino (2013) .

Kashiura (2016) .

Kim (2015) .

Lee (2019) . .

Lin (2022) .

Marsden (1995) .

Matsui (2023) .

Morrison (2007) . .

Morrison (2009) .

Morrison (2014) .
Ong (2006) .

Ong (2007) .

Park (2023) .

Petrie (2001) .

Sasson (2008) .

Shibahashi (2020) .

Skrifvars (2010) .

Smits (2023) .

SOS-Kanto (2017) . .

Verbeek (2002) .

Verhaert (2016) .

Yates (2018) .

Yoon (2019) . .

Phase 5: interviews

We conducted interviews with 14 relatives of non-survivors.
Although three survivors made initial contact with the
university, none consented to being interviewed. We also

conducted 31 interviews with ambulance clinicians and 24
interviews with ED clinicians.

Our analysis identified that cardiac arrest is a traumatic
event for relatives, with many participants describing
feelings symptomatic of post-traumatic stress disorder.
During resuscitation, relatives needed information from
paramedics about what was happening but were also able
to provide information about their relative’s wishes. Par-
ticipants needed to know that everything possible was
done to save their relative and were reassured when they
could witness some of the resuscitation. Relatives were
surprised how long resuscitation lasted, and some were
distressed that it lasted so long.

With respect to clinicians, our analysis highlighted that
ambulance clinicians frequently felt confident that the out-
come of a resuscitation was very likely to be poor (that the
patient would die or have very poor quality of life), but regu-
larly felt that they were obliged to continue due to the con-
straints of the verification of death guideline and uncertainty
about whether they were ‘allowed’ to make such decisions
(e.g. stopping resuscitation when quality of life is likely to
be very poor). Some ambulance clinicians expressed that
they felt an obligation to continue resuscitation when some
favourable factor (e.g. young age) was present, regardless of
the clinical circumstance (e.g. no bystander CPR and contin-
uous asystole despite over 30 minutes advanced life support)
and their belief that outcome was likely to be poor. Hospital
clinicians did not express concerns with ambulance clinician
decisions to transport to hospital.

Phases 6-9: developing an updated
national ambulance guideline

The draft guideline was developed iteratively across
phases, being refined at each stage and benefitting from
wide stakeholder input. The final draft version of the guide-
line (5.0) is included in Supplementary 2. Feedback from
operational clinicians was positive, in particular with
respect to the algorithm, the ability to better make patient-
centred decisions (including the ability to stop in all
underlying rhythms) and the advice to delay formally rec-
ognising that death has occurred until five minutes after
resuscitation was stopped. The updated JRCALC guide-
lines are pending publication and national roll-out.

Discussion

The new TOR and verification of death guidelines were
developed through synthesis of existing guidelines, poli-
cies and position statements, meta-analysis of published
research, modelling the performance of alternative TOR
rules and co-development with stakeholders. The draft
guideline (5.0) was refined over several iterations. Changes
were made following consultation with clinical leaders,
interviews, a consensus workshop, stakeholder organisa-
tions and finally usability testing.

Stakeholder engagement increases the likelihood of
adoption and implementation of guidelines (Armstrong
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et al., 2018). With respect to clinical guidelines, potential
stakeholders include all organisations with an interest in the
guideline and those who may be affected by it. Stakeholders
therefore include health professionals, patients and their
representatives, education and training bodies, as well as
organisations responsible for the delivery of care (Cluzeau
et al., 2012). We sought to engage stakeholders from a
diverse range of organisations, clinical backgrounds and
roles, members of the public who may receive treatment
according to this guideline, individuals with healthcare edu-
cation and research backgrounds, as well as organisations
responsible for national policy and governance.

Limitations

The evolution of this guideline has been limited to the
views and insights of those who participated in the vari-
ous phases of development. The initial search for docu-
ments that might inform the content of the guideline was
conducted by MAS. Although every effort to conduct a
comprehensive search was made, potentially significant
documents may have been missed, and some topics wor-
thy of inclusion may have been omitted. Although PPI
participation was actively sought during different phases
of development, these voices were not the dominant
group. Although we feel we remained true to the insight
of PPI contributors, the guideline may be skewed towards
the viewpoint of health care professionals and ambulance
clinicians in particular, as these were the dominant con-
tributing group. We adopted an NGT approach to achieve
consensus on what should be included in the guideline.
Although this approach is well recognised as an effective
method to achieve group consensus (Harvey & Holmes,
2012), it may be limited by its rigid method, which can
stifle the discussion of potentially important inter-related
topics (Vahedian-Shahroodi et al., 2023).

Conclusions

The TOR and verification of death guidelines support
ambulance clinicians to make best-interest decisions on
behalf of patients who have suffered a cardiac arrest but
not responded to resuscitation. These guidelines were
primarily developed for use within ambulance services;
however, they will be valuable for other services provid-
ing care to patients outside hospital. Establishing consist-
ent practice across out-of-hospital care services will help
to reduce variation in care, support the development of
standardised education programmes for healthcare pro-
fessionals and encourage the adoption of consistent docu-
mentation across services.

Acknowledgements

We are indebted to the research teams at our participat-
ing sites, who identified potential participants and invited
them to collaborate in our study. We are grateful to the
clinicians and relatives who agreed to be interviewed

and share their insights. Your contribution to this work
has been invaluable. Members of the ASLPG made an
essential contribution to the development of the draft
TOR guideline. Participants at the consensus conference
helped to shape the TOR guideline towards its final form.
Finally, we are grateful to AACE, NASMeD, JRCALC,
ALSPG, FPHC RCS Ed and RCUK for supporting this
work as it has developed.

Author contributions

MAS, GDP, FG, A-MS, RL and SP worked on the con-
cept and design of this study. MAS, RL, FM and SP were
responsible for statistical analysis. Qualitative analysis
was undertaken by A-MS, FG, CH, KE and GG. MAS
drafted the manuscript and all other authors contributed
to critical review of the manuscript for important intel-
lectual content. MAS acts as the guarantor for this article.

Availability of datasets

Requests for data will be considered by the University
of Warwick Clinical Trials Unit Data Sharing Commit-
tee six months following the publication of the official
NIHR synopsis report (see NIHR Journal Library). Data
from the meta-analysis will be provided in the form of
contingency table data only. Ambulance service data will
be anonymised. Requests for data from the OHCAO reg-
istry will require a separate request to University of War-
wick Clinical Trials Unit Data Sharing Committee. We
did not obtain specific consent to share qualitative data;
therefore the Data Sharing Committee will only consider
release of this data in exceptional circumstances, and then
only in line with published guidelines. All data will be
anonymised.

Conflict of interest

GP is supported by the National Institute for Health
Research (NIHR) Applied Research Collaboration (ARC)
West Midlands and was a member of CTUs funded by
the NIHR, COVID-19 Reviewing, NIHR CTU Standing
Advisory Committee, HTA Clinical Evaluation and Trials
Committee.

Ethics

A favourable ethical opinion was obtained from the
East Midlands — Derby Research Ethics Committee (19/
EM/0358).

Funding

The PROTECTeD study was funded by the NIHR Health
Services and Delivery Research (HS&DR) programme
(17/99/34). The funder played no role in the design of the
study, data collection, statistical analysis, interpretation
of findings or reporting of results.

Smyth, MA et al. British Paramedic Journal 2026, vol. 11(1) 56-65



Smyth, MA et al.

63

Statement of generative Al in scientific
writing

The authors did not use a generative artificial intelligence
(AI) tool or service to assist with preparation or editing
of this work.

References

Armstrong, M. J., Mullins, C. D., Gronseth, et al. (2018).
Impact of patient involvement on clinical practice
guideline development: A parallel group study.
Implementation Science, 13, 1-13. https://doi.org/10
.1186/513012-018-0745-6.

Bonnin, M. J., Pepe, P. E., Kimball, K. T, et al. (1993).

Distinct criteria for termination of resuscitation in the
out-of-hospital setting. JAMA, 270(12), 1457-1462.

Cheong, R. W.,, Li, H., Doctor, N. E., et al. (2016). Termination of
resuscitation rules to predict neurological outcomes in out-
of-hospital cardiac arrest for an intermediate life support
prehospital system. Prehospital Emergency Care, 20(5),
623-629. https://doi.org/10.3109/10903127.2016.1162886.

Chiang, W. C.,, Huang, Y. S., Hsu, S. H., et al. (2017).
Performance of a simplified termination of resuscitation
rule for adult traumatic cardiopulmonary arrest in the
prehospital setting. Emergency Medicine Journal, 34(1),
39-45. https://doi.org/10.1136/emermed-2014-204493.

Chiang, W. C., Ko, P. C., Chang, A. M., et al. (2013). Predictive
performance of universal termination of resuscitation
rules in an Asian community: Are they accurate enough?
Emergency Medicine Journal, 32(4), 318-323. https://doi.
org/10.1136/emermed-2013-203289.

Cluzeau, F, Wedzicha, J. A., Kelson, M., et al. (2012).
Stakeholder involvement: How to do it right: Article 9 in
integrating and coordinating efforts in COPD guideline
development. An official ATS/ERS workshop report.
Proceedings of the American Thoracic Society, 9(5),
269-273. https://doi.org/10.1513/pats.201208-062st.

Cone, D. C,, Bailey, E. D. & Spackman, A. B. (2005). The
safety of a field termination-of-resuscitation protocol.
Prehospital Emergency Care, 9(3), 276-281. https://doi
.org/10.1080/10903120590961996.

Deeks, J. J., Bossuyt, P. M., Leeflang, M. M., et al. (2023).
Cochrane Handbook for Systematic Reviews of
Diagnostic Test Accuracy. Cochrane. https://doi.org/10
.1002/9781119756194.

Diskin, F. J., Camp-Rogers, T., Peberdy, M. A,, et al. (2014).
External validation of termination of resuscitation
guidelines in the setting of intra-arrest cold saline,
mechanical CPR, and comprehensive post resuscitation
care. Resuscitation, 85(7), 910-914. https://doi.org/10
.1016/j.resuscitation.2014.02.028.

Drennan, I. R,, Lin, S., Sidalak, D. E., et al. (2014). Survival
rates in out-of-hospital cardiac arrest patients
transported without prehospital return of spontaneous
circulation: An observational cohort study. Resuscitation,
85(11), 1488-1493. https://doi.org/10.1016/j.
resuscitation.2014.07.011.

Engel, T. W. Il,, Thomas, C., Medado, P, et al. (2019). End tidal
CO, and cerebral oximetry for the prediction of return
of spontaneous circulation during cardiopulmonary
resuscitation. Resuscitation, 139, 174-181. https://doi.org/10
.1016/j.resuscitation.2019.04.006.

Fukuda, T., Ohashi, N., Matsubara, T, et al. (2014).
Applicability of the prehospital termination of
resuscitation rule in an area dense with hospitals in
Tokyo: A single-center, retrospective, observational
study: Is the pre hospital TOR rule applicable in Tokyo?

American Journal of Emergency Medicine, 32(2), 144-149.
https://doi.org/10.1016/j.ajem.2013.10.032.

Glober, N. K., Lardaro, T., Christopher, S., et al. (2021).
Validation of the NUE rule to predict futile resuscitation
of out-of-hospital cardiac arrest. Prehospital Emergency
Care, 25(5), 706-711. https://doi.org/10.1080/10903127.2
020.1831666.

Glober, N. K., Tainter, C. R., Abramson, T. M., et al. (2019).

A simple decision rule predicts futile resuscitation of
out-of-hospital cardiac arrest. Resuscitation, 142, 8-13.
https://doi.org/10.1016/j.resuscitation.2019.06.011.

Goto, Y., Funada, A. & Goto, Y. (2016). Relationship between
the duration of cardiopulmonary resuscitation and
favorable neurological outcomes after out-of-hospital
cardiac arrest: A prospective, nationwide, population-
based cohort study. Journal of the American Heart
Association, 5(3), e002819. https:/doi.org/10.1161/
jaha.115.002819.

Goto, Y., Funada, A., Maeda, T., et al. (2019). Field
termination-of-resuscitation rule for refractory
out-of-hospital cardiac arrests in Japan. Journal of
Cardiology, 73(3), 240-246. https://doi.org/10.1016/j.jjcc
.2018.12.002.

Grunau, B., Kime, N., Rea, T, et al. (2017a). The relationship
between intra-arrest transport and survival for
refractory out-of-hospital cardiac arrest. Circulation.
Conference: Resuscitation Science Symposium, ReSS,
136(1).

Grunau, B., Scheuermeyer, F, Kawano, T., et al. (2019).
North American validation of the Bokutoh criteria for
withholding professional resuscitation in non-traumatic
out-of-hospital cardiac arrest. Resuscitation, 135, 51-56.
https://doi.org/10.1016/j.resuscitation.2019.01.008.

Grunau, B., Taylor, J., Scheuermeyer, F. X., et al. (2017b).
External validation of the universal termination of
resuscitation rule for out-of-hospital cardiac arrest
in British Columbia. Annals of Emergency Medicine,
70(3), 374-381.e371. https://doi.org/10.1016/j
.annemergmed.2017.01.030.

Harris, M. I., Crowe, R. P,, Anders, J., et al. (2021). Applying a
set of termination of resuscitation criteria to paediatric
out-of-hospital cardiac arrest. Resuscitation, 169, 175-181.
https://doi.org/10.1016/j.resuscitation.2021.09.015.

Harvey, N. & Holmes, C. A. (2012). Nominal group technique:
An effective method for obtaining group consensus.
International Journal of Nursing Practice, 18(2), 188-194.
https://doi.org/10.1111/j.1440-172x.2012.02017 .x.

Haukoos, J. S., Lewis, R. J. & Niemann, J. T. (2004). Prediction
rules for estimating neurologic outcome following
out-of-hospital cardiac arrest. Resuscitation, 63(2), 145-155.
https://doi.org/10.1016/j.resuscitation.2004.04.014.

House, M., Gray, J. & McMeekin, P. (2018). Reducing the
futile transportation of out-of-hospital cardiac arrests: A
retrospective validation. British Paramedic Journal, 3(2),
1-6. https://doi.org/10.29045/14784726.2018.09.3.2.1.

Hreinsson, J. P, Thorvaldsson, A. P., Magnusson, V., et al.
(2020). Identifying out-of-hospital cardiac arrest patients
with no chance of survival: An independent validation
of prediction rules. Resuscitation, 146, 19-25. https://doi
.org/10.1016/j.resuscitation.2019.11.001.

Hsu, S. H., Sun, J. T., Huang, E. P, et al. (2022). The predictive
performance of current termination-of-resuscitation
rules in patients following out-of-hospital cardiac arrest
in Asian countries: A cross-sectional multicentre study.
PLoS ONE, 17(8), €0270986. https://doi.org/10.1371/
journal.pone.0270986.

Jabre, P, Bougouin, W., Dumas, F, et al. (2016). Early
identification of patients with out-of-hospital cardiac
arrest with no chance of survival and consideration for

Smyth, MA et al. British Paramedic Journal 2026, vol. 11(1) 56-65



64

British Paramedic Journal 11(1)

organ donation. Annals of Internal Medicine, 165(11),
770-778. https://doi.org/10.7326/m16-0402.

Joint Royal Colleges Ambulance Liaison Committee
(JRCALCQ). (2021). JRCALC Clinical Guidelines 2021. Class
Professional Publishing.

Jordan, M. R., O'Keefe, M. F,, Weiss, D., et al. (2017).
Implementation of the universal BLS termination
of resuscitation rule in a rural EMS system.
Resuscitation, 118, 75-81. https://doi.org/10.1016/j
.resuscitation.2017.07.004.

Kajino, K., Kitamura, T., Iwami, T., et al. (2013). Current
termination of resuscitation (TOR) guidelines
predict neurologically favorable outcome in Japan.
Resuscitation, 84(1), 54-59. https://doi.org/10.1016/j
.resuscitation.2012.05.027.

Kashiura, M., Hamabe, Y., Akashi, A., et al. (2016). Applying
the termination of resuscitation rules to out-of-hospital
cardiac arrests of both cardiac and non-cardiac
etiologies: A prospective cohort study. Critical Care, 20,
49. https://doi.org/10.1186/s13054-016-1226-4.

Kim, T. H., Shin, S. D., Kim, Y. J., et al. (2015). The scene
time interval and basic life support termination of
resuscitation rule in adult out-of-hospital cardiac arrest.
Journal of Korean Medical Science, 30(1), 104-109.
https://doi.org/10.3346/jkms.2015.30.1.104.

Lee, D. E., Lee, M. J,, Ahn, J. Y., et al. (2019). New
termination-of-resuscitation models and prognostication
in out-of-hospital cardiac arrest using electrocardiogram
rhythms documented in the field and the emergency
department. Journal of Korean Medical Science, 34(17),
e134. https://doi.org/10.3346/jkms.2019.34.e134.

Lin, Y.-Y,, Lai, Y.-Y., Chang, H.-C,, et al. (2022). Predictive
performances of ALS and BLS termination of
resuscitation rules in out-of-hospital cardiac arrest
for different resuscitation protocols. BMC Emergency
Medicine, 22(1), 53. https://doi.org/10.1186/
$12873-022-00606-8.

Marsden, A. K., Ng, G. A, Dalziel, K., et al. (1995). When
is it futile for ambulance personnel to initiate
cardiopulmonary resuscitation? BMJ, 311(6996), 49-51.
https://doi.org/10.1136/bmj.311.6996.49.

Matsui, S., Kitamura, T., Kurosawa, H., et al. (2023).
Application of adult prehospital resuscitation
rules to pediatric out of hospital cardiac arrest.
Resuscitation, 184, 109684. https://doi.org/10.1016/j
.resuscitation.2022.109684.

Mclnnes, M. D. F.,, Moher, D., Thombs, B. D., et al. (2018).
Preferred reporting items for a systematic review and
meta-analysis of diagnostic test accuracy studies: The
PRISMA-DTA Statement. JAMA, 319(4), 388-396. https://
doi.org/10.1001/jama.2017.19163.

Mentzelopoulos, S. D., Couper, K., Van de Voorde, P, et al.
(2021). European Resuscitation Council Guidelines
2021: Ethics of resuscitation and end of life decisions.
Resuscitation, 161, 408-432. https://doi.org/10.1016/j
.resuscitation.2021.02.017.

Morrison, L. J., Eby, D., Veigas, P. V., et al. (2014).
Implementation trial of the basic life support
termination of resuscitation rule: Reducing the
transport of futile out-of-hospital cardiac arrests.
Resuscitation, 85(4), 486-491. https://doi.org/10.1016/j
.resuscitation.2013.12.013.

Morrison, L. J., Verbeek, P. R., Vermeulen, M. J., et al.
(2007). Derivation and evaluation of a termination of
resuscitation clinical prediction rule for advanced life
support providers. Resuscitation, 74(2), 266-275. https://
doi.org/10.1016/j.resuscitation.2007.01.009.

Morrison, L. J., Verbeek, P. R., Zhan, C., et al. (2009). Validation
of a universal prehospital termination of resuscitation
clinical prediction rule for advanced and basic life support
providers. Resuscitation, 80(3), 324-328. https://doi
.org/10.1016/j.resuscitation.2008.11.014.

Nagao, K., Kasai, A., Tachibana, E., et al. (2013). Neurologically
intact survival and time interval from collapse to return
of spontaneous circulation for out-of-hospital non-
shockable cardiac arrest: A comparison of pulseless
electrical activity and asystole. Circulation. Conference:
American Heart Association, 128(22.1).

National Institute for Health and Care Research (NIHR).
(2024). Exploring and improving resuscitation decision
in out of hospital cardiac arrest. https://fundingawards.
nihr.ac.uk/award/17/99/34.

Ong, M. E., Jaffey, J., Stiell, I., et al. (2006). Comparison of
termination-of-resuscitation guidelines for basic life
support: Defibrillator providers in out-of-hospital cardiac
arrest. Annals of Emergency Medicine, 47(4), 337-343.
https://doi.org/10.1016/j.annemergmed.2005.05.012.

Ong, M. E,, Tan, E. H., Ng, F. S., et al. (2007). Comparison
of termination-of-resuscitation guidelines for
out-of-hospital cardiac arrest in Singapore EMS.
Resuscitation, 75(2), 244-251. https://doi.org/10.1016/j
.resuscitation.2007.04.013.

Out-of-Hospital Cardiac Arrest Outcomes (OOHCA) Registry.
(2023). Out-of-hospital cardiac arrest outcomes:

Annual epidemiology reports. https://warwick.ac.uk/
fac/sci/med/research/ctu/trials/ohcao/publications/
epidemiologyreports/.

Park, S. Y., Lim, D., Ryu, J. H., et al. (2023). Modification of
termination of resuscitation rule with compression time
interval in South Korea. Scientific Reports, 13(1), 1403.
https://doi.org/10.1038/s41598-023-28789-5.

Petrie, D. A., De Maio, V., Stiell, I. G., et al. (2001). Factors
affecting survival after prehospital asystolic cardiac
arrest in a basic life support-defibrillation system.
Canadian Journal of Emergency Medicine, 3(3), 186-192.
https://doi.org/10.1017/s1481803500005522.

Sasson, C., Hegg, A. J., Macy, M., et al. (2008). Prehospital
termination of resuscitation in cases of refractory
out-of-hospital cardiac arrest. JAMA, 300(12), 1432-1438.
https://doi.org/10.1001/jama.300.12.1432.

Shibahashi, K., Sugiyama, K. & Hamabe, Y. (2020). Pediatric
out-of-hospital traumatic cardiopulmonary arrest after
traffic accidents and termination of resuscitation.
Annals of Emergency Medicine, 75(1), 57-65. https://doi
.org/10.1016/j.annemergmed.2019.05.036.

Skrifvars, M. B., Vayrynen, T., Kuisma, M., et al. (2010).
Comparison of Helsinki and European Resuscitation
Council ‘do not attempt to resuscitate’ guidelines,
and a termination of resuscitation clinical prediction
rule for out-of-hospital cardiac arrest patients
found in asystole or pulseless electrical activity.
Resuscitation, 81(6), 679-684. https://doi.org/10.1016/j
.resuscitation.2010.01.033.

Smits, R. L. A, Sodergren, S. T. F,, van Schuppen, H., et al.
(2023). Termination of resuscitation in out-of-hospital
cardiac arrest in women and men: An ESCAPE-NET
project. Resuscitation, 185, 109721. https://doi.org/10
.1016/j.resuscitation.2023.109721.

Smyth, M. A., Gunson, I., Coppola, A., et al. (2024).
Termination of resuscitation rules and survival
among patients with out-of-hospital cardiac arrest:

A systematic review and meta-analysis. JAMA Network
Open, 7(7), e2420040. https://doi.org/10.1001/
jamanetworkopen.2024.20040.

Smyth, MA et al. British Paramedic Journal 2026, vol. 11(1) 56-65



Smyth, MA et al.

65

SOS-KANTO 2012 Study Group. (2017). A new rule for
terminating resuscitation of out-of-hospital cardiac
arrest patients in Japan: A prospective Study. Journal
of Emergency Medicine, 53(3), 345-352. https://doi.
org/10.1016/j.jemermed.2017.05.025.

Vahedian-Shahroodi, M., Mansourzadeh, A., Shariat
Moghani, S., et al. (2023). Using the nominal group
technique in group decision-making: A review.
Medical Education Bulletin, 4(4), 837-845. https://doi
.org/10.22034/meb.2024.434656.1090.

Verbeek, P. R., Vermeulen, M. J., Ali, F. H., et al. (2002).
Derivation of a termination-of-resuscitation guideline for
emergency medical technicians using automated external

defibrillators. Academic Emergency Medicine, 9(7), 671-678.

https://doi.org/10.1111/j.1553-2712.2002.tb02144.x.

Verhaert, D. V., Bonnes, J. L., Nas, J., et al. (2016).
Termination of resuscitation in the prehospital
setting: A comparison of decisions in clinical
practice vs. recommendations of a termination rule.
Resuscitation, 100, 60-65. https://doi.org/10.1016/j
.resuscitation.2015.12.014.

Yates, E. J., Schmidbauer, S., Smyth, A. M, et al. (2018).
Out-of-hospital cardiac arrest termination of
resuscitation with ongoing CPR: An observational study.
Resuscitation, 130, 21-27. https://doi.org/10.1016/j
.resuscitation.2018.06.021.

Yoon, J. C, Kim, Y.-J., Ahn, S., et al. (2019). Factors for
modifying the termination of resuscitation rule in
out-of-hospital cardiac arrest. American Heart Journal,
213, 73-80. https://doi.org/10.1016/j.ahj.2019.04.003.

Smyth, MA et al. British Paramedic Journal 2026, vol. 11(1) 56-65



