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ABSTRACT: The American Heart Association previously recommended
implementation of cardiac resuscitation systems of care that consist of
interconnected community, emergency medical services, and hospital
efforts to measure and improve the process of care and outcome for
patients with cardiac arrest. In addition, the American Heart Association
proposed a national process to develop and implement evidence-based
guidelines for cardiac resuscitation systems of care. Significant experience
has been gained with implementing these systems, and new evidence
has accumulated. This update describes recent advances in the science of
cardiac resuscitation systems and evidence of their effectiveness, as well
as recent progress in dissemination and implementation throughout the
United States. Emphasis is placed on evidence published since the original
recommendations (ie, including and since 2010).
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Increase training of laypeople
How to perform bystander CPR
Provide dispatcher/telecommunicator instructions for CPR
Improve layperson and first responder use of AEDs.
= components of the implementation of a cardiac resuscitation
system of care

ardiac arrest is loss of mechanical activity of the heart confirmed by the
absence of signs of circulation.1 Approximately 356 461 people are treated
for out-of-hospital cardiac arrest (OHCA) annually in the United States.2 One
third of cases occur without any prior recognized heart disease; half occur without
any prodromal symptoms.3 Despite robust systems of care for patients with trauma
and rapidly evolving systems of care for patients with ST-segment–elevation myocardial infarction (STEMI) and stroke, the majority of communities do not achieve
optimal survival after OHCA because of large discrepancies in resuscitation-related
processes of care.4–6 As a result, survival to hospital discharge varies significantly
both across different regions and by presenting rhythm.7,8
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ABSTRACT
Objectives The Utstein ten-step implementation strategy
(UTIS) proposed by the Global Resuscitation Alliance,
a bundle of community cardiopulmonary resuscitation
(CPR) programs to improve outcomes after out-of-hospital
cardiac arrests (OHCAs), has been developed. However, it
is not documented whether UTIS programs are associated
with better outcomes or not. The study aimed to test the
association between the UTIS programme and better
outcomes after OHCA.
Methods The study was a before- and after-intervention
study. Adults OHCAs treated by emergency medical
service (EMS) from 2006 to 2015 in Korea were collected,
excluding patients witnessed by ambulance personnel
and without outcomes. Phase 1 (2009–2011) after
implementing three programs (national OHCA registry,
obligatory CPR education, and public report of OHCA
outcomes), and phase 2 (2012–2015) after implementing
two programs (telephone-assisted CPR and EMS quality
assurance programme) were compared with the control
period (2006–2008) when no UTIS programme were
implemented. The primary outcome was good neurological
recovery (cerebral performance scale 1 or 2). We tested
the association between the phases and outcomes,
adjusting for confounders using a multivariate logistic
regression model to calculate adjusted odds ratios (AORs)
with 95% confidence intervals (CIs).
Results A total of 1 28 888 eligible patients were
analysed. The control, phase 1, and phase two study
groups were 19.4%, 30.5%, and 50.0% of the whole,
respectively. There were significant changes in prehospital ROSC (0.8% in 2006 and 7.1% in 2015), survival
to discharge (3.0% in 2006 and 6.1% in 2015), and good
neurological recovery (1.2% in 2006 and 4.1% in 2015).
The AORs (95% CIs) for good neurological recovery were
1.82 (1.53–2.15) or phase 1 and 2.21 (1.78–2.75) for
phase two compared with control phase.
Conclusion The national implementation of the five UTIS
programs was significantly associated with better OHCA
outcomes in Korea.
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Strengths and limitations of this study
► The

study tested the association between
implementation of five national CPR programs of ten
UTIS programs proposed by the Global Resuscitation
Alliance and better outcomes using nationwide OHCA
data. All national OHCAs who were transported by
fire-based ambulance services were collected with
very high representativeness.
► The degree of implementation or real change by
implementation were not fully measured. This might
be related with measurement bias. This study relates
outcome to the implementation of some of the ten
steps. Some of these steps can be fully or partially
implemented and until now there are defined no
common tool for assessing the individual steps.
► A natural change by years could not be completely
adjusted for, even though we adjusted for individual
risk factors when calculating the effect size. The
before- and after-intervention study has those
limitations.
► Emergency medical services with intermediate
service level in Korea were different North America
or European countries where advanced life support
are given to OHCA at the field. Therefore the
generalisation should be cautious.

BACKGROUND
Out-of-hospital cardiac arrest (OHCA) is a
serious public health problem due to high incidence and low survival rates worldwide.1–3 To
improve the survival rates, community, emergency medical services (EMSs), and hospital
efforts should be closely linked on the basis of
evidence and scientific guidelines.4–8 However,
the implementation of evidence-based cardiopulmonary resuscitation (CPR) programs has
been difficult due to socioeconomic, cultural,
administrative, and behavioural barriers.
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Figure 1 National Implementation of Utstein Ten-step Implementation Strategy by study period. CPR, cardiopulmonary
resuscitation; AED, automatic external defibrillation; KOHCAR, Korea out-of-hospital cardiac arrest registry; EMS, emergency
medical services; T-CPR, telephone-assisted CPR; OA, quality assurance; OHCA, out-of-hospital cardiac arrest.
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Figure 2 Study subjects. EMS, emergency medical service; OHCA, out-of-hospital cardiac arrest; CPR, cardiopulmonary
resuscitation.
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(UTIS) proposed by the Global Resuscitation Alliance,
a bundle of community cardiopulmonary resuscitation
(CPR) programs to improve outcomes after out-of-hospital
cardiac arrests (OHCAs), has been developed. However, it
is not documented whether UTIS programs are associated
with better outcomes or not. The study aimed to test the
association between the UTIS programme and better
outcomes after OHCA.
Methods The study was a before- and after-intervention
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service (EMS) from 2006 to 2015 in Korea were collected,
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and without outcomes. Phase 1 (2009–2011) after
implementing three programs (national OHCA registry,
obligatory CPR education, and public report of OHCA
outcomes), and phase 2 (2012–2015) after implementing
two programs (telephone-assisted CPR and EMS quality
assurance programme) were compared with the control
period (2006–2008) when no UTIS programme were
implemented. The primary outcome was good neurological
recovery (cerebral performance scale 1 or 2). We tested
the association between the phases and outcomes,
adjusting for confounders using a multivariate logistic
regression model to calculate adjusted odds ratios (AORs)
with 95% confidence intervals (CIs).
Results A total of 1 28 888 eligible patients were
analysed. The control, phase 1, and phase two study
groups were 19.4%, 30.5%, and 50.0% of the whole,
respectively. There were significant changes in prehospital ROSC (0.8% in 2006 and 7.1% in 2015), survival
to discharge (3.0% in 2006 and 6.1% in 2015), and good
neurological recovery (1.2% in 2006 and 4.1% in 2015).
The AORs (95% CIs) for good neurological recovery were
1.82 (1.53–2.15) or phase 1 and 2.21 (1.78–2.75) for
phase two compared with control phase.
Conclusion The national implementation of the five UTIS
programs was significantly associated with better OHCA
outcomes in Korea.
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If an OHCA is suspected, the dispatcher activates the mobile-phone positioning
system and standard EMS at the same time. The location of all laypersons who
are trained in CPR is then determined and matched with the location of the
incoming emergency call.
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EMS dispatch

MPS

SMS: OHCA at
24 Main St.

The geographic location of the
source of all incoming emergency
calls in Sweden can be determined
automatically.
EMS

Lay volunteer

Lerner Circulation 2012

• RCP par témoins : 2004 vs 2010 (RCP guidée par
téléphone). (Japon 4995 AC extra-hospitaliers)
• 24% vs 42 % *
• Refus : 44% vs 26 % *

• Impact sur la survie à J30
0R = 1.81 (95% CI= 1.20–2.76)
Tanaka Y Resuscitation 2012

MCE exclusif
« Pousser au milieu du thorax fort et vite »

SÉMINAIRE

Resuscitation 122 (2018) 135–140

ARLoD

Contents lists available at ScienceDirect

Resuscitation
journal homepage: www.elsevier.com/locate/resuscitation

Clinical paper
Fig. 1. Study Enrollment.
Telephone
cardiopulmonary
resuscitation
independently
associated
out-of-hospital
cardiac
arrest;is EMS,
emergency
medical services; DNR, do not resuscitate order; C
OHCA indicates

with improved survival and improved functional outcome after
out-of-hospital cardiac arrest!
Zhixin Wu a , Micah Panczyk b,∗ , Daniel W. Spaite c , Chengcheng Hu d ,
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Hidetada Fukushima e , Blake Langlais b , John Sutter f , Bentley J. Bobrow b,c
Logistic Regression for Favorable Functional Outcome at Dischargea .
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d
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1.56
––
Gender
1.22
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L’ARM doit systématiquement faire initier le processus de massage par le témoin
––
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––
No
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Introduction
well-implemented community CPR and Dispatcher-Initiated TeleYes
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phone CPR (TCPR) programs [3], and increased BCPR rates are
Out-of-hospital cardiac arrest (OHCA) is a major public health
associated with a three-and-a-half fold increase in 1-year survival
[1]. Successful resuscitation hinges on early activation
of the
In most communities, however, BCPR is provided in only one4 min
or [4].
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a b s t r a c t

Aim of study: This study aims to quantify the relative impact of Dispatcher-Initiated Telephone cardiopulmonary resuscitation (TCPR) on survival and survival with favorable functional outcome after
out-of-hospital cardiac arrest (OHCA) in a population of patients served by multiple emergency dispatch
centers and more than 130 emergency medical services (EMS) agencies.
Methods: We conducted a retrospective, observational study of EMS-treated adult (≥18 years) patients
with OHCA of presumed cardiac origin in Arizona, between January 1, 2011, and December 31, 2014.
We compared survival and functional outcome among three distinct groups of OHCA patients: those
who received no CPR before EMS arrival (no CPR group); those who received BCPR before EMS arrival
and prior to or without telephone CPR instructions (BCPR group); and those who received TCPR (TCPR
group).
Results: In this study, 2310 of 4391 patients met the study criteria (median age, 62 years; IQR 50, 74; 1540
male). 32.8% received no CPR, 23.8% received Bystander-Initiated CPR and 43.4% received TCPR. Overall
survival was 11.5%. Using no CPR as the reference group, the multivariate adjusted odds ratio for survival
at hospital discharge was 1.51 (95% confidence interval [CI], 1.04, 2.18) for BCPR and 1.64 (95% CI, 1.16,
2.30) for TCPR. The multivariate adjusted odds ratio of favorable functional outcome at discharge was
1.58 (95% CI 1.05, 2.39) for BCPR and 1.56 (95% CI, 1.06, 2.31) for TCPR.
Conclusion: TCPR is independently associated with improved survival and improved functional outcome
after OHCA.
© 2017 Elsevier B.V. All rights reserved.

95% CI
––
(1.05, 2.39)
(1.06, 2.31)
––
(0.86, 1.74)
(0.97, 0.99)
––
(1.79, 3.71)
––
(2.71, 5.20)
––

Lay volunteers who were trained in CPR were re- cruited
through advertising campaigns and at CPR training courses.
We called these volunteers “short-message-service lifesavers.

Not at home

94/303 (31.0)
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102/353 (28.9)

Cardiac
(81.2)qui appelaient
282/352 (80.1)
Dans cette étude il n’y avait pas de RCP guidée par téléphone pour246/303
les témoins
Noncardiac

57/303 (18.8)

70/352 (19.9)

Yes

165/290 (56.9)

186/323 (57.6)

No

125/290 (43.1)

137/323 (42.4)

10/249 (4.0)

23/278 (8.3)

8.3

8.2

5.4–12.8

5.5–11.9

Not including CPR performed with telephone instructions

188 (61.6)

172 (47.8)

Including CPR performed with telephone instructions†

196 (64.3)

197 (54.7)

Cardiac arrest witnessed by bystanders — no. of cardiac arrests/total no. (%)

CPR performed with telephone instructions — no. of patients/total no. (%)
Interval between call to and first arrival of EMS personnel — min
Median
Interquartile range
Bystander-initiated CPR — no. of patients (%)

* Cardiac arrests that were witnessed by EMS personnel were not included in the analyses. There were no significant differences between the groups. CPR denotes cardiopulmonary resuscitation, and EMS emergency medical services.
† Some cases of bystander-initiated CPR were performed with telephone instructions and by a trained volunteer.

Table 2. Primary and Secondary Outcomes.*
Outcome

Intervention

Control

Difference (95% CI) P Value
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Table 3. Response of Volunteers Who Were Trained in CPR, According to Survey Data.*

Intervention
(N = 306)†

Control
(N = 361)†

All Suspected
Out-of-Hospital
Cardiac Arrests
(N = 861)

No volunteers

57 (19)

83 (23)

124 (14)

1–3 volunteers

86 (28)

135 (37)

236 (27)

4–9 volunteers

86 (28)

89 (25)

289 (34)

>10 volunteers

77 (25)

54 (15)

212 (25)

1 or more volunteers responded to SMS or voice
alarms

199 (65)

NA

595 (69)

Volunteers reached scene

180 (59)

NA

520 (60)

Volunteers arrived at scene before EMS personnel
and first responders

70 (23)

NA

202 (23)

Volunteers started CPR

40 (13)

NA

NA

Variable
Cases of out-of-hospital cardiac arrest in which volunteers were located within 500 m — no. (%)

Volunteer action — proportion of cases (%)

* Patients who did not receive treatment from EMS personnel were excluded from the final outcome analysis, as were pa-
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A smartphone application for dispatch of lay responders to out-of-hospital
cardiac arrests
Ellinor Berglunda, Andreas Claessona, Per Nordberga, Therese Djärva, Peter Lundgrenb,c,
⁎
Fredrik Folked, Sune Forsberge,f, Gabriel Rivaa, Mattias Ringha,

Lay responders were recruited through e-mails, advertisements
in social media, in newspapers and via CPR-training companies.
During the runin period of February to August 2016 the
number of lay responders increased from 17,206 to 23,097.
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Cardiopulmonary resuscitation
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Lay responder
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AED
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Smartphone
Application
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Introduction

Lay responders
arrived at the scene in 116 cases (58%), and prior to EMSs in 51 cases (26%)
A B S T R A C T
Background: Dispatch of lay volunteers trained in cardiopulmonary resuscitation (CPR) and equipped with automated external deﬁbrillators (AEDs) may improve survival in cases of out-of-hospital cardiac arrest (OHCA).
The aim of this study was to investigate the functionality and performance of a smartphone application for
locating and alerting nearby trained laymen/women in cases of OHCA.
Methods: A system using a smartphone application activated by Emergency Dispatch Centres was used to locate
and alert laymen/women to nearby suspected OHCAs. Lay responders were instructed either to perform CPR or
collect a nearby AED. An online survey was carried out among the responders.
Results: From February to August 2016, the system was activated in 685 cases of suspected OHCA. Among these,
224 cases were Emergency Medical Services (EMSs)-treated OHCAs (33%). EMS-witnessed cases (n = 11) and
cases with missing survey data (n = 15) were excluded. In the remaining 198 OHCAs, lay responders arrived at
the scene in 116 cases (58%), and prior to EMSs in 51 cases (26%). An AED was attached in 17 cases (9%) and 4
(2%) were deﬁbrillated. Lay responders performed CPR in 54 cases (27%). Median distance to the OHCA was
560 m (IQR 332–860 m), and 1280 m (IQR 748–1776 m) via AED pick-up. The survey-answering rate was 82%.
Conclusion: A smartphone application can be used to alert CPR-trained lay volunteers to OHCAs for CPR. Further
improvements are needed to shorten the time to deﬁbrillation before EMS arrival.

An AED was attached in 17 cases (9%) and 4 (2%) were defibrillated
Lay responders performed CPR in 54 cases (27%)
Median distance to the OHCA was 560 m (IQR 332–860 m), and 1280 m (IQR 748–1776 m) via AED
pick-up

At the time of collapse, the majority of patients suﬀering from Out-ofHospital Cardiac Arrest (OHCA) have an initial shockable rhythm that can
be treated by means of deﬁbrillation [1]. As Emergency Medical Service
(EMS) response times are often too long, the initial shockable rhythm
usually deteriorates into asystole. In cases where bystander-operated Automated External Deﬁbrillators (AEDs) are used within the ﬁrst few minutes
after collapse, as many as seven out of ten may survive [2,3]. The number of
publicly available AEDs is increasing [4,5] and national AED registers have
been compiled with the aim of increasing awareness and providing information to dispatchers [6]. Despite this, AED use by bystanders prior to
EMS arrival has been infrequent [7,8]. Current guidelines emphasize im-

recent randomized study carried out in Stockholm, it was found that bystander CPR could be increased by 30% with the use of text-message (TM)
to locate and direct CPR-trained volunteers to nearby OHCAs [10]. Similar
systems have been developed in the Netherlands [11,12] and in North
America [13]. In Stockholm County, a new smartphone application has
been developed and integrated with the national AED register. In addition
to bystander CPR, lay volunteers were also dispatched to use AEDs. The aim
of this run-in study was to evaluate the technical function and performance
of this system before future randomized controlled trials.
Methods
Study design and ethics
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Use of a hand-held digital cognitive aid in simulated

Use of a hand-held digital cognitive aid in simulated crises

| 1019

Le smartphone peut aider le témoin à mieux faire

crises: the MAX randomized controlled trial
R. Lelaidier1,2,*, B. Balança1,3,4, S. Boet5,6, A. Faure1,2, M. Lilot1,7,8, F. Lecomte8,
J.-J. Lehot1,4,8, T. Rimmelé1,2,10 and J.-C. Cejka1,2
1

Technical performance

*Corresponding author. E-mail: lelaidier.rodolphe@gmail.com
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Abstract
Background. Cognitive aids improve the technical performance of individuals and teams dealing with high-stakes crises.
Hand-held electronic cognitive aids have rarely been investigated. A randomized controlled trial was conducted to investigate the effects of a smartphone application, named MAX (for Medical Assistance eXpert), on the technical and nontechnical performance of anaesthesia residents dealing with simulated crises.
Methods. This single-centre randomized, controlled, unblinded trial was conducted in the simulation centre at Lyon, France.
Participants were anaesthesia residents with >1 yr of clinical experience. Each participant had to deal with two different
simulated crises with and without the help of a digital cognitive aid. The primary outcome was technical performance, evaluated as adherence to guidelines. Two independent observers remotely assessed performance on video recordings.
Results. Fifty-two residents were included between July 2015 and February 2016. Six participants were excluded for technical
issues; 46 participants were confronted with a total of 92 high-fidelity simulation scenarios (46 with MAX and 46 without).
Mean (SD) age was 27 (1.8) yr and clinical experience 3.2 (1.0) yr. Inter-rater agreement was 0.89 (95% confidence interval 0.85–
0.92). Mean technical scores were higher when residents used MAX [82 (11.9) vs 59 (10.8)%; P<0.001].
Conclusion. The use of a hand-held cognitive aid was associated with better technical performance of residents dealing
with simulated crises. These findings could help digital cognitive aids to find their way into daily medical practice and improve the quality of health care when dealing with high-stakes crises.
Clinical trial registration. NCT02678819.
Key words: audiovisual aids; Clinical Decision Support Systems; Decision Support Techniques; Patient Care Team/
organization & administration; Group Processes; Simulation Training; Manikins; User-Computer Interface
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Questions
Prise de conscience et entrainement
Amélioration de l’alerte et de la détection
MCE assisté par centre de réception des appels
Appli smartphone à mieux définir

Multifaceted intervention for increasing performance of cardiopulmonary
resuscitation by laypersons in out-of-hospital cardiac arrest. A stepped wedge
cluster randomized controlled trial
DISPATCH.
Pr G Debaty, Grenoble

