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EMS: Emergency Medical Services

ILCOR: International Liaison Committee on Resuscitation
OHCA: Out of Hospital Cardiac Arrest

MeSH: Medical subject heading

QUIPS: Quality mn Prognostic Studies

PRISMA: Preferred Reporting Items for Systematic review and Meta- Analysis
DL: Distance learning

SAMU: Service d’Aide Médicale Urgente

VF: Ventricular Fibrillation

ROSC: Return of Spontaneous Circulation

ECCS: Emotional Content and Cooperation Score

NAEMD: National Academy of Emergency Medical Dispatch
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RESUME

L’objectif de ce travail était d’évaluer I'impact du délai de reconnaissance de l'arrét cardiaque
extrahospitalier par le centre de régulation lors d’un appel par un témom. L’assistant de
régulation médicale est a I'mitiation de la chaine de survie. Une reconnaissance rapide de l'arrét
cardiaque est un facteur majeur pour permettre I'initiation immédiate de la réanimation cardio-
pulmonaire par le témoin avec assistance téléphonique avant I'arrivée des secours professionnels

sur les lieux.

Nous avons dans une premiere partie réalis€¢ une revue systématique de la littérature selon la
méthode PRISMA avec méta-analyse de 13 études s’intéressant au délai de reconnaissance
téléphonique de larrét cardiaque extrahospitalier. Nous avons montré un impact du délai de
reconnaissance sur la survie de larrét cardiaque extrahospitalier avec une tendance non
significative a une diminution de survie de 4% (OR 0.96 (95% CI, 0.91 to 1.00), P = 0.07) pour

chaque augmentation du délai de reconnaissance de 10 secondes.

Dans une seconde partie, nous avons réalis¢ une étude ancillame de I'étude DISPATCH
(NCT03633370) qui consistait a déterminer, dans les centres de régulation du SAMU inclus dans
I'étude, I'impact d’une formation a destination des assistants de régulation médicale sur le délai
de reconnaissance téléphonique de larrét cardiaque extrahospitalier au téléphone en régulation
médicale. Trente-six bandes audio d’un centre sur les cinq centres inclus dans I'étude ont pu étre
écoutées. Nous avons montré que la détermination du délai de reconnaissance de l'arrét cardiaque

par double écoute indépendante était faisable.

Les résultats de cette thése montrent que le délai de reconnaissance est un facteur ayant
probablement un lien avec la survie de l'arrét cardiaque extrahospitalier. Les centres d’appels
doivent mettre en ceuvre des stratégies de formation et de contrdle qualit¢ afin d’optimiser a la
fois le taux et le délai de reconnaissance pour améliorer la survie des patients victimes d’un arrét

cardiaque extrahospitalier.

Mots clés : réanimation cardio-pulmonaire, arrét cardiaque extrahospitalier, régulation,

télécommunication, téléphone
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ABSTRACT

The aim of this thesis was to highlight the importance of out of hospital cardiac arrest recognition
delay by dispatchers. Dispatcher-assisted cardiopulmonary resuscitation has been reported to
increase the rate of survival from cardiac arrest. Reduced delay in CPR initiation is associated

with survival and closely linked with cardiac arrest identification.

First, we undertook a systematic review and meta-analysis to assess the effect of OHCA
recognition delay by dispatchers on survival after discharge. Of 3664 citations screened, 13
studies were eligible to inclusion. We found a non-significant trend of a 4% relative reduction in
survival each time the median time to recognition of OHCA increases by 10 seconds (OR=0.96

(95% CI, 0.91 to 1.00), p=0.07).

Secondly, we conducted an ancillary study to the DISPATCH trial that involves 15 SAMU-
Centre 15 (NCT03633370) in a bundle of care including training for dispatchers. We analyzed
thirty-six audio recordings of out of hospital cardiac arrest interventions. We demonstrate that
double listening of CA audio recording from Centre 15 dispatch center was reliable n majority of

cascs.

This work suggests that out of hospital cardiac arrest recognition delay could be a prognostic
factor of survival Our findings highlight the benefit for dispatch centers of guideline-based
telephone  CPR protocols, data collections with call auditing and feedback, and interactive

telecommunication training to improve survival of out of hospital cardiac arrests.

Keywords: cardiopulmonary resuscitation, out-of-hospital cardiac arrest, dispatch system,

telecommunication, phone
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- PARTI -

A systematic review and meta-analysis of effects of out-of-hospital
cardiac arrest (OHCA) time to recognition by dispatchers on
survival after hospital discharge.
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ABSTRACT

Background: Dispatcher-assisted cardiopulmonary resuscitation (DA-CPR) has been reported to
increase the rate of survival from cardiac arrest. Reduced delay in CPR itiation is associated
with survival and closely linked with cardiac arrest identification. The aim of this study was to
assess the relationship between out of hospital cardiac arrest (OHCA) recognition delay by

dispatcher and survival.

Methods: We undertook a systematic review and meta-analysis to assess the effect of OHCA
recognition delay by dispatcher on survival after discharge. The Medline electronic database was
searched via PubMed for articles between April 2020 and May 2020. Two reviewers selected
primary studies and extracted data. Our report complies with the PRISMA checklist for reporting

systematic reviews and QUIPS tool was used to assess the risk of bias in prognostic studies.

Results: Of 3664 citations screened, 13 studies were eligible, totalng 34036 participants. Most
of the studies were observational Four studies were interventional trials. We find a non-
significant trend of 4% relative reduction in survival by each 10 seconds increases of the median
time to recognition of OHCA (OR=0.96 (95% CI, 0.91 to 1.00), p=0.07). No significant
association was found between OHCA time to recognition and survival with favorable

neurological outcomes.

Conclusion: Despite extensive data supporting early CPR to improve survival, the results of this
meta-analysis find only a non-significant trend toward better survival for reduced time to
recognition by dispatchers. Data are scarce to analyze the relationship between time to

recognition and favorable neurologic outcome.

Keywords: cardiopulmonary resuscitation, out-of-hospital cardiac arrest, dispatch system,

telecommunication, phone
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INTRODUCTION

Out-of-hospital cardiac arrest (OHCA) is a significant cause of death worldwide with an
estimated survival rate of between 3% and 10% (1,2). The key elements for survival with
favorable neurologic outcome include early bystander cardiopulmonary initiation, early
defibrillation and optimized post resuscitation care (3). Survival decrease by 7 to 10% for each
minute between cardiac arrest and CPR iitiation (4). Early bystander CPR is associated with 2-
fold survival rate compared with CPR mitiated only after EMS arrival on scene (5), as well as an
increased survival at hospital discharge with favorable neurological outcome (6—8). Dispatch
assisted CPR (DA-CPR), is a way to provide bystander CPR before EMS arrival on scene and is
recommended as early as possible to improve survival (9). For dispatch centers, the time between
the call and OHCA recognition is a key quality improvement factor to monitor and improve.

The American Heart Association (AHA, 2019) established time limits guidelines for dispatch
centers who should not be exceed 90 seconds to OHCA recognition, and 150 seconds to first DA -
CPR compression. High performance system should be under 60 and 90 seconds respectively
(10).

However, many barriers as agonal breathing, emotional state of the caller, location of the victim
or non-experiment dispatcher could prevent an early recognition of the need of CPR (11). This is
the reason why the AHA insists on the need of training and providing continuing education in
OHCA recognition and DA-CPR for all dispatchers (12).

Although early CPR is associated with better survival, few studies tried to assess the impact of
time to recognition delay by dispatchers on clinical outcome. A prompt cardiac arrest recognition
by dispatchers could be a key element especially regarding the development of new advanced
tools such as geolocalisation phone applications or drone automated defibrillators dispatching on
scene. The primary objective of this systematic review and meta-analysis was to investigate the

impact of early OHCA recognition on survival at hospital discharge.
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METHODS

Study design

This systematic review with meta-analysis was performed according to the current guidelines and
complied with the Preferred Reporting Items for Systematic review and Meta-Analysis (PRISMA)
statement (13). The rationale and methods were pre-specified and reported n a protocol

registered at PROSPERO.

Eligibility criteria

Types of studies: Eligible primary studies ncluded retrospective or prospective studies of OHCA
time to recognition. We also included interventional study that mnvestigate the mmplementation of

a new dispatching protocol.

Participants: To be eligble, primary studies had to enroll adult patients suffering from cardiac

arrest outside hospital. We focused on OHCA population only.

Predictor: the pre-specified predictor of mterest was OHCA time to recognition by dispatcher.
The time for recognition of cardiac arrest was precisely defined as the time between the

dispatcher pick up the phone and the dispatcher's identification of the cardiac arrest.

Outcome: The primary outcome was survival at hospital discharge. Additional outcome was
survival with favorable neurological outcome.

Favorable neurological status was defined as Pittsburgh cerebral performance categories 1-2.

Language restrictions. Articles published i English or French were included.

Information sources

Studies were identified by searching Medline via PubMed, EMBASE via Ovid, Cochrane Central

Register of Controlled Trials (CENTRAL), Current content, Pascal and Open Sigle with no year
16



restrictions. Our electronic search was supplemented by screening the reference lists of the
retricved orignal articles and of previously published review articles to identify additional

studies.

Search strategy

The Medline search strategy was developed by two members from the project team and critically
reviewed by a third expert. The search concepts included OHCA and time to recognition. We
used both standardized medical subject heading (MeSH) and text words (Appendix 1). No
document restrictions were applied, and no methodology fiters were used. The search was

limited to studies nvolving humans.

Study selection

Data management. The literature search results were uploaded along with titles and abstracts into
reference management software. Duplicate publications reporting data from the same study were

identified by comparing author names, study sites and sample sizes.

Selection process. Two review authors (NV and AL) independently screened citation titles and
abstracts, where available, yielded by the literature search against pre-specified eligbility criteria.
The screening process assessed whether the citation 1) reported data from an original research
study, 2) focused on OHCA, 3) mvestigated OHCA time to recognition 4) evaluated survival at
hospital discharge. The two review authors rated each citation using a “relevant”, “irrelevant” or
“unsure” designation. Full-text articles were retrieved for citations that received a “relevant” or
“unsure” classification from at least one of the two review authors. Records rated “irrelevant” by

the two review authors were set aside for further review.
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The two review authors independently assessed full-text articles and decided if they met pre-
specified eligibility criteria, using a standardized -eligibility form. Disagreements were resolved

by discussion between the two review authors. The reasons for excluding studies were recorded.

Additional records were identified by checking reference lists of retrieved studies or contacting

field experts.

Data collection

A review author (AL) performed qualitative and quantitative data extraction, using a standardized
form. Another review author (NV) checked the extracted data for accuracy. Disagreements were
resolved by discussion between the two review authors. When possible, aggregate data were
extracted from published articles. Studies with insufficient nformation on outcome data were

excluded from the meta-analysis.

Data items

Extracted data were collated in a single meta-analysis database, including a primary study
identifier, first author last name, publication year, country of study sites, enrolment period, study
design, number of participants included in the meta-analysis, patient gender and age, OHCA
location, OHCA time to recognition by dispatcher, time to initiate dispatcher assisted CPR, time
to EMS arrival, and rates of OHCA witnessed, mitiated bystander CPR, and initial shockable
rhythms. Survival to admission, to discharge, and favorable neurological outcomes were also

extracted.

Risk of bias assessment

The two review authors independently appraised the methodological quality of the studies
included for each predictor of interest, using a checklist adapted from the Quality in Prognosis

Studies (QUIPS) tool (14). The QUIPS tool comprises six bias domains including participation,
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attrition, prognostic factor measurement, outcome measurement, confounding, and statistical
analysis and reporting. For each domain, responses to prompting items mnform the judgment of
risk of bias. Disagreement in risk of bias between the two review authors were resolved by

discussion.

Statistical analysis

We performed a meta-analysis of single proportion point estimates from primary studies, after
logit transformation. For this purpose, we used the DerSimonian and Laird’s random-effects
meta-analysis model to combine weighted logit-transformed proportions along with the
corresponding standard errors. Results (effect on survival at discharge) are expressed by 10s

increment delays.

Primary studies in forest plots were stratified according to median time to OHCA recognition.
Three subgroups were defined, namely <60 s, [60 s to 120 s], and >120 s. Summary meta-
analytical estimates were back-transformed m the orignal probability scale, using the mverse of
the logit function. Between-study heterogeneity was evaluated graphically by examining forest
plots and statistically by using the /* inconsistency index. The » index provides an estimate of the
percentage of total variance across studies due to heterogeneity rather than chance. An » mdex of

0% indicates no evidence of heterogeneity and higher values reflect increasing heterogeneity.
g y g g y

To further investigate the relationship between median time to OHCA recognition and logit-
transformed survival proportion at discharge, we performed random-effect meta-regression. The
fitted regression lne was displayed together with circles representing the estimates derived from

each primary study, sized according to the nverse of within-study variance.

Two-sided p-values of less than 0.05 were considered statistically significant. All analyses were

performed using Stata SE 14 (Stata Corp, College Station, TX, USA).
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RESULTS

Study selection

A total of 3664 records were identified through database searching (Figure 1). After removing
810 duplicates, the titles and abstracts for 2854 records were screened for eligibility. Of these, 45
records were identified as being potentially relevant and full-text articles were retrieved for more
thorough review. After excluding 32 records based on full-text articles, our systematic review

included 13 primary studies including 34 036 patients.
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Figure 1. Flow Diagram of the selection process
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Study characteristics

Study characteristics are described in the Table 1, and detailed inclusion criteria of studies in the
Supplementary material 1. Study enrolment periods extended from 2000 to 2020. Six studies
were conducted n North America, 3 in Asia, and 4 in Europe. The overall crude survival rate to
hospital discharge in all the studies was 11.1% (3767 survivors of 34 036 cases of OHCA). 10 of
the 13 studies included were observational (5 retrospective cohort studies, 1 prospective cohort
study, 4 retrospective before-after studies and 2 cross-sectional studies), and 3 were

interventional.

Table 1. Characteristics of studies included in the analysis

Characteristics of the studies N=13

Resuscitation (n=7)

JAMA (n=1)

Circulation (n=1)

Publication JAHA (n=1)

Annals of Emergency Medicine (n=1)

Journal of Emergency Medicine (n=1)

Journal of Academic Emergency Medicine (n=1)

2003
2007
2011
2013
Years of publication 2015
2016 (n=2)
2017 (n=3)
2018 (n=2)
2020

Observational (Cross sectional, Prospective and Retrospective
Type of studies cohort) (n=10)
Interventional (n=3)

United States (n=5)
Taiwan (n=1)

South Korea (n=2)
France (n=1)
Switzerland (n=1)
Canada (n=1)

Czech Republic (n=1)
Norway (n=1)

Country
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Patient characteristics

The median age ranged from 62 yo to 73 yo. Of the 13 included studies, 8 were conducted in the
adult population only (excluding patient under 18 years old in 4 studies, and respectively 19, 17,
16, 14 in the others), five included both adults and children. The proportion of males ranged from
57.9% to 72%, and the proportion of OHCA occurring at home ranged from 65% to 96.4%. Data

analyzed are detailed in Table 2.
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Table 2. Data analyzed

Author, year Bobrow et al., 2016 25 Bradley et al., 201108 Dami et al., 201517 Derkenne et al., 201009
Type of publication Prospective before-after observational Prospective cohort 5 Sy BT O HE v En A nl
Country United States, Arizona, Phoenix United Statesé;?;nai\;ﬁngt on, King Switzerland, State of Vaud France, Paris
Years of inclusion October 1st 2010-September 30th 2013 June 1st 2004-October 1st 2008 January 1st 2011-December 31st 2013 ED[]};SEEEE?; 20139(%2‘::“11;?: to 2?)1;0%%5
| s | T | e Eoa | AMORCA | ORCA TS | | SSRGS | TS
No of patient in each group 708 1536 57 914 1254 805 69 85 48
%115“ recognition delay in sec (median time, 111 905 84 (49-178) 50 (30-82) 60 (33-148) 168 (128-206) = 164 211
DACPR delay in sec (median time, IQR) 205 179 237(164-333) 163 (119-217) ! 230 (208-330) == 260 356
First compression in sec (median time, IQR) 256 212 ! / ! 220 (138-347)
Time to EMS arrival (min) 5 (1-604) * 5 (1-166) = 6 (4-7) ** 5 (4-T) ** 133(455) 8§ 140(52.8) §
Male gender, n (%) 512 (64.2) 087 (64.3) 33 (579 607 (66.4) 854 (88.1) 605 (67.6) 45 (65) 40 (60) 30(63)
Age, (median; range) 63 (14-99) 63 (9-101) 616(16.4) § 61.7(16.1) § 68.5(152) 8§ 650(174)§ 65 (51-79) ** 71 (58-84) ** 66 (55-81) **
Location Home, n (%) 713 (89.3) 1339 (87.2) 54 (96.4) 837(91.6) ! 45 (65) 65 (79) 41 (85)
Witnessed, n (%0) 258(323) 480 (31.3) 28 (49.1) 436 (50.0) !
Bystander CPR n (%) 493 (61.8) 1026 (66.8) 36 (64.3) T02(77.5) 487 (38.8) " 487 (344 ° 25 (36) 51 (62) 35(73)
Initial sheckable rhythm, n (%) 170(21.3) 306 (19.9) 19(33.3) 331(36.2) 217(17.3) 168 (18.8) 15 (22) 15(18.3) 14 (28)
Survival to admission, n (%) 435 (37.0) 876 (37.0) 18 (32.1) 352(38.2) 282 (22.%) 104 (21.8) 19(28) 21(26) 17 (33)
Survival to discharge, n (%) 73(9.1) 184 (12.0) 5(8.8) 151(16.5) 87 (6.9) 59 (6.6) 5(7) 3(4) 4(8)
oD]ﬁzlﬂl:]reg: :].:1; :;with favorable neurological 45 (5.6) 127 83) J J 79, (6.9) 53 (6.5)

*: median (range) % including CPR before DA CPR/

*#%: median (IQR) 2C:05% CI

§: mean (SD)




A _ Derkenne et al., Fukushima et al., 20170% Hardeland et al., 201720 Hauff et al., 200321} Huang et al., 201702
Author, year 2019015)
Type of publication Rel:ospec_tlve Retrospective Observational Prospective, interventional Retrospective cohort before-after interventional
cross-sectional
. : United States, Arizona Norway United States, . ) .
Country France, Paris Wi ington Taiwan, Taovuan City
May 14th-

, . . 2018 (1-30 October 1st 2010-December 31st 2014 January 28th 2013- * July 1st 2000-Tune | Nov 2014 - Aug Sep 2015 - Feb

T IR 10 November) Tanuary 315t 2014 | Deceber 3lst 30th 2002 2015 2016
; Description of | No description of
Study arm Fcurt‘r} Cross Aﬂ OHCA abnormal abnormal Before intervention | After intervention . Be_fore_ After intervention
- sectional included ) . intervention
breathing arm breathing arm
No of patient in each group 122 2411 379 1462 331 230 404 66 64
?(SSA recognition delay in sec (median time, | )4 ;64 5gsy 1185 735 84 (72 -102) = 78 (66 - 96) °° 50 (31-04) 375 (25.3) § 32.8(23.0)§
DACPR delay in sec (median time, IQR) (2563::24) co / 203.5 155.5 156 (138 ;186)°° | 138(126; 150)=° 63 70.4 (38.0) § 835 (409§
First compression in sec (median time, IQR) / 242 197.5 198 (174 :216)°° | 168 (150 186) = 236 (194-292) 173.8 (111.5) § 180.5(50.9) §
Time to EMS arrival (min) ! ! / 0(8;10)°° 8(8:9)= 6 (4-T) == /
Male gender, n (%0) T1(5T) 1570 (65.1) { { 220(67) 163 (71) 201 (72.0) 44 (66.7) 46 (71.9)
Age, (median; range) T0 (55-81) ==* 62 (0-101) / / 67 (65 ; 69) °° 67 (64 ; 69) °° 68 (56-79) ** 69.9(19.15) § 654 (16.42) §
Location Home, n (%) 98 (81) 2136 (B&.6) { { 225 (68) 162 (70) 324 (80.3) {
Witnessed, n (%) 769 (31.9) / / 212 (64) 148 (64) 231(57.1) /
Bystander CPR n (%) 101 (83) 1330 (55.2) { { 248 (73) 183 (80) 238 24 (36.4) 32 (50.0)
Initial shockable rhythm. n (%) 32(28) 566 (23.5) / / 17(23.2) 57(24.8) 208 (51.5) /
Survival to admission, n (%) 32(26) 1401 (58.1) { { 111 (34) 80 (35) 143 (35.4) 13 (19.7) 16 (25.0)
Survival to discharge, n (%) a(mn 262 (10.9) ! ! 61 (18) 3214 63 (15.6) 2(3.0) 7(10.9)
Discharge alive with favorable neurological , , |
177 (7.3) { { {

outcomes, n (%o)

*: median (range) © including CPR before DA CPR.

*%: median (IQR) 20 9395 C1

§: mean (SD)




Author, year Ko et al., 201823 | Lewis et al., 201324 Park et al., 201829 Plodr et al., 201629 Vaillancourt et al., 200727
Tl P Cross-sectional B T Before after Interventional Retrospective cohort Observational retrospective before-after
Country Korea wgﬁ;gﬁ%g South Korea, Seoul Czech Republic, Hradec Kraloveregion Canada, Ottawa
County

Years of inclusion January 2013- January 1st 2011- Jammary 2013- Jammary 2015- January 1st 2015-September 30th 2015 July 1st 2003-December 31st 2004

December 2016 December 31st 2011 December 2014 December 2016
Study arm Before intervention | After intervention implgs:i:;f ation impléifci[t ation ﬁnplfrz?r{;tion irnple‘f‘ei; ation
No of patient in each group 11833 476 6201 6460 152 174 295 234
OHCA recognition delay in sec (median time, IQR) 123 (80-184) 75 (47-121) 120 (83-182) 142 (106-196) 46 (29-80) 37 (18-68) 158
DACPR delay in sec (median time, IQR) 85 (58-141) 80 (54-138) 76 (50-128) 188
First compression in sec (median time, IQR) 176 (141-242) 155 (116-221) 145 (106-207) 237
Time to EMS arrival (min) 61(3.0)% 5(4-T)** 6 (4-T) ** 8:23(3:58) § 8:04 (4:25) § 6:34 6:43
Male gender, n (%) 7501 (63 4) 300 (64.9) 3974 (64.1) 4125 (63.8) a7 (63.8) 113 (64.9) 185 (62.7) 168 (71.8)
Age, (median; range) T2 (58-81) == 63.7(16.7) § 72 (58-80) *= 73 (59-81) *= 66 (19.3) § 63.1(194) § 68.6 (20-94) 68.0(18-94)
Location Home, n (%) 8847 (74.8) 400 (84.0) 4013 (79.2) 5117 (79.1) 112(73.4) 125(71.2)
Witnessed, n (%) 234 (49.2) 3082 (49.7) 3116 (48.2) 141 (47.8) 124 (53.0)
Bystander CPR n (%) 9665 (81.7) 205 (62) 3462 (55.8) 3943 (61) 48(16.7) 84(35.9)
Initial shockable rhythm, n (%) 1936 (16.4) 139 (29) 696 (11.2) 719(11.1) 31 (20.4) 31(17.8) 76 (27.4) 73 (33)
Survival to admission, n (%) 205 (43.1) 390257 57(32.8) 30(10.2) 22(9.5)
Survival to discharge, n (%) 1380 (11.7) 102 (21.4) 594 (9.6) 707 (10.9) 17(11.2) 26 (14.9) 14 (4.8) 703.00
Discharge alive with favorable neurological outcomes, n (%) 945 (8.0) 05 (200 33454 441 (6.8) 11(7.2) 18 (10.3)

#

. median (range) © including CPR before DA CPR|

**: median (IQR) 90: 5% CI

§: mean (SD)




Risk of bias assessment and analysis

All studies fulfilled four or more QUIPS tool criteria (Supplementary material 2).

Four studies yielded moderate risk of bias for study participation, and the 9 other were classified
as high risk of bias. Only 2 studies yielded moderate risk of bias for study attrition, 7 other
yielded high risk of bias, and 3 were not concerned by this criterion. Indeed, some studies did not

report the duration of follow-up or how they dealt with missing data.

Regarding risk of bias for predictor measurement, only 6 studies had a valid and reliable
measurement of prognostic factor. Regarding risk of bias for outcome measurement, 3 studies
had a high risk of bias because of lack of valid outcome measurement. The risk of confounding
bias was considered high for 6 studies due to the lack of appropriate adjustment. The majority did

not adjust for potential confounding variables.

Recognition delay and survival to discharge

Survival at discharge was assessed in all studies included. Using a random effects model, we find
a non-significant trend of a 4% relative reduction in survival each time the median time to

recognition of OHCA increases by 10 seconds: OR =0.96 (95% C1, 0.91 to 1.00), p=0.07.

These results are also suggested by the stratified analysis on the timeframe n 3 categories: 14%
of survival for the <60 sec recognition delay subgroup, 13% of survival for the 60 to 120 sec

recognition delay subgroup, and 10% of survival for the >120 sec recognition delay subgroup

(Figure 2).
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Author,

vear ES (95% CI)
<50 :
Hauff, 2003 | —t— -1.69 (-1.96, -1.42)
Bradiey, 2011 b : - -1.62 (-1.79, -1.45)
Plodr, 2016 a —_— -2.0F (-2.58, -1.57)
Plodr, 2016 b -{—o— -1.74 (-2.16, -1.32)
Huang, 2017 a : -3.4T7 (-4 .87, -2.06)
Huang, 2017 b —_— -2.10 (-2.88, -1.31)
Subtotal (-squared = 489.8%, p=0.077) K} -1.80 (-2.04, -1.57)
- 1
[60-120[ '
Bradiey, 2011 a —o—:— -2.34 (-3.26, -1.42)
Lewis, 2013 1 —— -1.30 (-1.52, -1.08)
Dami, 2015 —— : -2.65 (-2.92, -2.39)
Bobrows, 2016 a —t—i -2.30 (-2.54, -2.06)
Bobrow, 2016 b +- -1.99 (-2.15, -1.84)
Fukushima, 2017 a : —t— -1.41 (-1.64, -1.18)
Hardeland, 2017 a | —— -1.49 (-1.77, -1.21)
Hardeland, 2017 b —:—o— -1.82 (-2.20, -1.45)
Fukushima, 2017 b - -2.34 (-2.49, -2.18)
Subtotal (sgquared = 93.5%, p = 0.000}) {:} -1.94 (-2.26, -1.62)
1
2120 |
“aillancourt, 2007 a —— : -3483 (423 -273)
Park, 2018 b - -2.10 (-2.18, -2.02)
Park, 2018 a - : -2.24 (-2.33, -2.16)
Ko, 2018 - -2.02 (-2.08, -1.97)
Derkenne, 2020 d e -2.53 (-3.21, -1.85)
Derkenne, 2020 ¢ —o—:— -2 40 (-3 .42, -1.37)
Derkenne, 2020 b 1 -3.2T7 (-4.42, -2.12)
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Figure 2. Survival by median time to OHCA recognition delay in each study

Recognition delay and favorable neurological outcomes
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Survival with favorable neurological outcomes at hospital discharge (Cerebral Performance
Category 1 or 2) was assessed only in 4 studies (Figure 3). There was no significant association
between OHCA recognition delay and rate of survival with favorable neurological outcomes (OR

=1.01 (95% CI, 0.91 to 1.12), p=0.79).

Author, %
year ES (95% Cl) Weight
i
1
Dami, 2015 —r -2.77 (-3.04, -2.49) 13.20
1
1
1
Bobrow, 2016 a - -2.82 (-3.12,-2.52) 12.43
|
1
Bobrow, 2016 b = -2.41(-2.59,-2.22) 16.56
Park, 2018 b - -2.62 (-2.71,-2.52) 1917
Park, 2018 a -, -2.87 (-2.98, -2.76) 18.82
Ko, 2018 E . -2.44 (-2.51, -2.38) 19.82
1
Overall (l-squared = 90.0%, p = 0.000) @ -2.64 (-2.81, -2.47) 100.00
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Figure 3. Survival with favorable neurologic outcomes at discharge by median time to
OHCA recognition in each study
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DISCUSSION

To our knowledge, this is the first meta-analysis to investigate the relationship between OHCA
time to recognition by EMS dispatchers and clinical outcomes. Our meta-analysis explores an
important organizational and training strategy for EMS agencies and is consistent with the
International Liaison committee on Resuscitation (ILCOR) regarding strategies for optimizing

the chain of survival.

Our results show a trend towards a relative decrease in survival of 4% (OR 0.96; 95% CI [0.91;
1.00]; p = 0.07) for every 10-second increase in the median time to recognition of cardiac arrest
by the dispatcher. Surprisingly, despite clear association between early CPR and survival for
OHCA (28-30) and the potential association between early dispatcher recognition and earlier
dispatch-assisted CPR, the results did not reach statistical significance. This can be explained by
the heterogeneity of the included studies, concerning the inclusion and exclusion criteria, the
definitions of the outcomes, the inclusion periods, the size of the population and the lack of
randomized controlled trial on this subject. Indeed, although our analysis includes American,
European and Korean studies, two-thirds of the total number of patients analyzed were Korean
(24,503 / 34036). It should also be noted that despite the recommendations based on Utstein's
model, pre- and intra-hospital care as well as dispatching systems differ from one country to

another.

Since the 1980s, the time to on scene arrival by the Emergency Medical Services (EMS) teams is
one of the prognostic factors associated with better survival. Before 2007, only EMS had an AED
and could then deliver early defibrillation. A shockable rhythm is accessible to defibrillation, if it
is performed early, and increases the chances of survival by 50 to 70% (28,29). It is estimated

that upon early recording of cardiac activity, the percentage of VF rises to 76% (29,30).
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Since the development of training courses and public awareness campaigns on performing CPR,
the time to completion of CPR has emerged as the most important prognostic factor explained by
decrease by 7 to 10% of survival for each minute between cardiac arrest and CPR initiation (4).
Hasselqvist-Ax and al. (31) found that Early bystander CPR is associated with 2 fold 30-days
survival rate compared with CPR mitiated only after EMS arrival on scene (5). However, studies
converge on the fact that the rate of CPR spontaneously undertaken by witnesses is extremely

low, and the quality is difficult to objectivize.

In recent years, the management of out-of-hospital cardiac arrest has been revolutionized by two
new approaches: CPR by telephone assisted witness by the dispatcher, which has shown a
positive impact on survival (8,32-34), and also the deployment of new technologies such as
phone applications for alerting a volunteer rescuer present near the site of the cardiac arrest (34).
In this context, the effectiveness of such care depends on the dispatcher, the first link in the
survival chain from the very first seconds, justifying the delay in recognition of OHCAs as a

potential prognostic factor.

Time to cardiac arrest recognition seems to be highly affected by the training program and
dispatch protocols used by EMS agencies. Several studies showed an improvement in the
proportion of cardiac recognized by dispatcher (32,35). Most of the assessment criteria focused
on cardiac arrest recognition. Nevertheless, time to recognition can be very different between
dispatch protocols. For example, a dispatch traning program and protocol was able to increase
cardiac arrest recognition from 54% to 84% but was associated with an increased time to OHCA
recognition and starting t-CPR delivery (35). On the other hand, the use of a no-no-go protocol in
Arizona was associated with an increase of DA-CPR and decrease i time to dispatch
recognition. Therefore, in additon to the cardiac arrest recognition by dispatch, time to
recognition should also be clear recorded as key quality indicator for EMS agencies. Dispatcher

training and quality improvement of dispatch center should focus on cardiac arrest proportion and
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time to recognition in cardiac arrest. Implementation of "bundles of care" seems to be associated

with better results (36).

The development of artificial intelligence in many branches of medicine, including the field of
dispatching could also provide an effective way to improve cardiac arrest tie to recognition.
Blomberg et al. (37) demonstrated a higher sensitivity and a lower recognition time of OHCAs by
the Al compared to the dispatcher: the machmne learning framework had a significantly higher
sensitivity (72.5% vs. 84.1%, p < 0.001) with lower specificity (98.8% vs. 97.3%, p < 0.001) and
time-to-recognition was significantly shorter for the machine learning framework compared to

the dispatchers (median 44 seconds vs. 54 s, p <0.001).

This meta-analysis included 11 primary studies that have been completed since 2010,
summarizing the most recent evidence available on OHCA time to recognition by dispatchers on
survival after hospital discharge. However, this meta-analysis has a few caveats that must be

considered.

Firstly, despite the template proposal and performance standards for OHCA dispatch studies
proposed by some authors (17,24), there is a great deal of heterogeneity among the various
studies included (Supplementary materials 1) justifying a cautious mterpretation of the results.
We did not have access to individual data from the included studies, which prevented the
implementation of consistent inclusion and exclusion criteria, the standardization of outcome
definitions in the primary studies, and the treatment of missing data. However, the reluctance of
researchers to share raw data is the main obstacle to conducting a meta-analysis of participants'
individual data, although it is considered a more reliable approach than meta-analysis of

aggregate data.

Secondly, our inclusion includes 10 observational studies, 8 of which are retrospective. These

studies have a low level of evidence and, unlike randomized controlled trials, are subject to
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confounding and selection bias. However, the objective of our study was to study prognostic
factors (survival and good neurological outcome) according to recognition delay, and this

objective cannot be addressed by randomized controlled trials.

Finally, the fact that we were not able to perform a multivariate pooled analysis taking mto
account the known factors of OHCA survival is the main drawback of this study. Future analyzes

should take advantage of individual data.
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CONCLUSION

We undertook a systematic review and meta-analysis to assess the effect of OHCA recognition
delay by dispatchers on survival after discharge. Based on the 13 studies included, we found a
non-significant 4% decrease of survival each 10 seconds increase of the recognition delay of the
out-of-hospital cardiac arrest. Despite the need for future research addressing prospectively the
specific association between OHCA recognition delay and survival, this work suggests that out of

hospital cardiac arrest recognition delay is a prognostic factor of survival.
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SUPPELMENTARY MATERIALS

Supplementary materials 1. Study characteristics

rhythm

Exclusion criterion | Bobrow | Bradley | Dami | Derkenne | Fukushima| Hardeland Hauff Huang Ko Lewis Park Plodr vaillancourt
Age under 18 NO YES YES NO NO NO YES YES NO (19 ya) | NO {17 yo) | NO (15 yo) NO NO (16 yo)
Traumatic OHCA YES Y¥ES YES NO YES NO YES ¥ES YES YES YES NO YES
Mursing facilities YES Y¥ES NO NO YES YES YES NO NO YES NO NO NO
EMS witnessed YES Y¥ES YES ! YES / YES ¥ES YES YES YES YES YES
Hypoxic etiology MO Y¥ES / NO NO NO YES NO YES NO YES NO YES
thmus_dcu not YES Y¥ES * NO YES YES * ¥ES NO NO NO NO YES
resuscitate
Mo EMS treated YES YES YES ! YES YES YES Y¥ES YES YES YES YES YES
CPR initiated bef
o] ves YES * YES = YES = NO YES * NO YES NO
! let
neomp’ee > / YES YES > YES YES YES NO YES / YES NO
recording file
Caller Mot on site ! / YES YES YES YES / ¥ES YES * NO YES MO
Data included for
OHCA recognition
delay analysis
All OHCA YES NO NO ! YES YES NO ¥ES NO NO YES NO YES
YES {onl YES (onl YES (onl
Only OHCA “Only whe{n D; wf‘Een ! Only OHCA GJCAV
recognized by NO YES YES ! recognizab NO NO ) ¥ ) NO ) NO
dispatchers e OHCA CPR was witnessed | recognized recognized
P offered) and DA CFR) )
Key characteristics
Age YES YES YES YES YES YES YES YES YES YES YES YES YES
Gender YES YES YES YES YES YES YES ¥ES YES YES YES YES YES
Location YES Y¥ES YES YES YES YES YES NO YES YES YES YES NO
Witnessed YES YES YES NO YES YES YES MO / YES NO NO YES
*all
Bystander CPR YES YES YES YES YES YES YES YES YES YES YES ) ) MO
inclusions
Initial shockable
YES YES YES YES YES YES YES NO YES YES YES YES YES

* only excluded for OHCA recognition delay analysis

Yo =years old




Supplementary material 2. Risk of bias assessment following QUIPS tool

QUIPS tool item

Bobrow
Bradley
Dami
Derkenne
Hardeland
Hauf
Huang
Ko
Lewis
Park
Plodr
Vaillancourt

Fukushima

Source of target population

M ethod used to identify problem

Inclusion and exclusion criteria

Adequate study participation

Baseline characteristics
All OHCA assess for delay

Study Participation

Same exclusion criterion

Proportion of baseline sample available

Information on participants who dropped out

Reasons of subjects lost to follow up

Information on subjects lost to follow up

Study attrition

Definition of the PF

Valid and reliable measurement of PF

M ethod of PF measurement

Pronostic Factor
easurement

Proportion of data on PF available

M ethod used for missing data

Definition of the Outcome

Valid measurement of Outcome

Outcome
Measure.

M ethod of Outcome M easurement

Important Confounders measured

Definition of the confounding factor

Study Confounding

M ethod of Confounding M easurement

Appropriate accounting for confounding

Low risk of bias
Key: Unclear risk of bias
High risk of bias

Not applicable
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Biases

Issues to consider for judging overall rating of “Risk of bias™

Judgement

1. Study Participation

Goal: To judge the risk of selection bias

YES | NO

Source of target population

The source population or population of mnterest 15 adequately described for key characteristics

Method used to identify
problem

The sampling frame and recruitment are adequately described, possibly including methods to
identify the sample, place of recruitment. and period of recrustment

Inclusion and exclusion criteria

Inclusion and exclusion criteria are adequately described

Adeguate study participation

There 15 adequate participation i the study by eligible mndividuals

Baseline characteristics

The baseline study sample 1s adequately described for key characteristics

Summary Study
Participation

The study sample represents the population of interest on keyv characteristics,
sufficient to limit potential bias of the observed relationship between the prognostic
factor and outcome

2. Study Attrition

Goal: To just the risk of attrition bias

Proportion of baseline sample
available for analysis

Response rate 1s adequate and 1s > 80%

Attempts to collect information
on participants who dropped
out

Attempts to collect nformation on participants who dropped out of the study are described

Reasons and potential impact of
subjects lost to follow up

Reasons for loss to follow up are described

Outcome and prognostic factor
information on those lost to
follow up

Participants lost to follow up are adequately described for key charactenstics

There are no important differences between key charactenistics and outcomes i participants who
completed the study and those who did not

Summary Study Attrition

Laoss to follow-up is not associated with key characteristics sufficient to limit potential
hias to the observed relationship between the prognostic factor and the outcome

3. Prognostic Factor
Measurement

Goal: To judge the risk of measurement bias related to how the
prognostic factor was measured

Definition of the PF

A clear defimition or description of the prognostic factors 1s provided

Valid and reliable measurement
of PF

Method of prognostic factor measurement 1s adequately valid and reliable to limit misclassification
bias

The prognostic factors measured are blinded for outcome measure

Continuous variables are reported or appropriate cut-offs are used

Method and setting of PF
measurement

The method and setting of measurement of PF 1s the same for all study participants

Proportion of data on PF
available for analysis

More than 80% of the study sample has completed data for PF variable

Method used for missing data

Appropnate methods of imputation are used for missing ‘PF” data

PF Measurement Summary

PF is adeguately measured in study participants to sufficiently limit potential hias

4. Outcome
Measurement

Goal: To judge the risk of bias related to the measurement of outcome

Definition of the Outcome

A clear defimition of the Outcome 1s provided

Valid and reliable measurement
of Outcome

The method of outcome measurement used in valid and reliable to limit misclassification bias

Method and setting af Outcome
Measurement

The method and setting of outcome measurement 1s the same for all study participants

Outcome Measurement
Summary

Outcome of interest is adeguately measured in study participants to sufficiently limit
potential bias

5. Study Confounding

Goal: To judge the risk of bias due to confounding

Important Confounders
measured

All important confounders are measured

Definition of the confounding
Jfactor

Clear definitions of the important confounders measured are provided

Method and setting of
Confounding Measurement

The method and setting of confounding measurement are the same for all study participants

Appropriate accounting for
confounding

Important potential confounders are accounted for in the study design

Important potential confounders are accounted for in the analysis

Study Confounding
Summary

Important potential confounders are appropriately accounted for, limiting potential
bias with respect to the relationship between PF and outcome

6. Statistical Analysis
and Reporting

Goal: To judge the risk of bias related to the statistical analysis and
presentation of results

Presentation of analvtical
strategy

There 1s sufficient presentation of data to assess the adequacy of the analysis

Model development strategy

The strategy for model building 1s appropriate and 1s based on a conceptual framework or model.

The selected statistical model is adequate for the design of the study

Reporfing of results

There 1s a description of the association of the prognostic factor and the outcome, including
information about the statistical significance

Continuous variables are reported or cut-off points are used

There 1s no selective reporting of results

Statistical Analysis and
Reporting Summary

The statistical analysis is appropriate for the design of the study, limiting potential for

presentation of invalid or spurious results




APPENDIX 1. Detailed research methodology

PubMed
Key words : “cardiac arrest”, “heart arrest”, “cardiopulmonary resuscitation”, phone, telephone,
telecommunication®, hotline*, communication, dispatch, telemedicine
Equation : ((("cardiac arrest"[Title/abstract]) OR ("heart arrest"[MeSH Terms]) OR ("cardiac
arrest"[Other Term]) OR ("cardiopulmonary resuscitation"[Title/abstract]) OR ("CPR"[Title]) OR
("cardiopulmonary resuscitation"[Other Term]) OR ("cardiopulmonary resuscitation"[Mesh])) AND
((phone[Title/Abstract]) OR (telephone| Title/Abstract]) OR (telecommunications [Mesh]) OR
(hotline*| Title/Abstract]) OR (Hotlines [Mesh]) OR (communication®[ Title/Abstract]) OR
(communication[Mesh]) OR (dispatch*[Title/abstract]) OR ( "Telemedicine"[Mesh])))

Embase
Key words : “cardiac arrest”, “heart arrest”, “cardiopulmonary resuscitation”, phone, telephone,
telecommunication®, hotline*, communication, cell phone, telemedicine
Equation : ("cardiac arrest"tiabkw OR MeSH descriptor:[Heart Arrest] OR "cardiac arrest":ti,ab,kw
OR "cardiopulmonary resuscitation":tiab,kw OR "CPR"ti OR MeSH descriptor: [Cardiopulmonary
Resuscitation]) AND ((phone):tiab,kw OR (telephone*):tiabkw OR (hotline*):ti,abkw OR
(communication):ti,ab,kw OR (dispatch*):tiabkw OR (MeSH descriptor: [Hotlines]) OR (MeSH
descriptor: [Communication]) OR (MeSH descriptor: [Telemedicine] OR (MeSH descriptor:
[Telecommunications]) OR ("cell phone"):ti,ab,kw)

Pascal
Key words : “cardiac arrest”, “heart arrest”, “cardiopulmonary resuscitation”, CPR, “Out Of Hospital”,
“cardiopulmonary resuscitation training”’, phone, telephone, telecommunication®, hotline,
communication, dispatch*, telemedecine
Equation : (kw.\*:("Heart arrest") OR ti.\*\("cardiac arrest") OR kw.\*:("Cardiopulmonary
Resuscitation") OR kw.\*:("CPR") OR kw.\*:("cardiac arrest")) OR (ti.\*:("heart arrest") OR
kw.\*:("Cardiopulmonary resuscitation (CPR); Outcome; Out-of-hospital") OR
kw.\*:("cardiopulmonary resuscitation") OR kw.\*:("cardiopulmonary resuscitation training"))) AND
((ti.\*:(telephone) OR kw.\*:("TELEMEDECINE")) OR (kw.\*:("PHONE") OR
kw . \*:("TELEPHONE") OR ti.\*(dispatch*) OR kw.\*:("Hotline") OR
kw. \*:("COMMUNICATION") OR ti.\*:(phone)))

Current content
Key words : phone, telephone, telecommunication, hotline, “cardiopulmonary resuscitation”, “out of
hospital cardiac arrest”, “heart arrest”, OHCA, “phone-CPR”
Equation :
((TI=(phone* OR telephone* OR hotline* OR telecommunication* OR dispatch* OR delay) OR TS
=(phone* OR telephone* OR hotline* OR telecommunication®* OR dispatch*)) AND (TI=(("out of
hospital cardiac arrest") OR ("heart arrest”) OR ("cardiopulmonary resuscitation) OR ("CPR")) OR
TS=(("out of hospital cardiac arrest") OR (OHCA) OR ("heart arrest") OR ("cardiopulmonary
resuscitation") OR ("CPR")))) NOT ((TS=(pediatric* OR pregnant OR child* OR porcine* OR
angiogra* OR contracept®)) OR (TI=(pediatric* OR pregnant OR child* OR porcine* OR angiogra*
OR contracept®)))

Opensigle
Key words : “out of hospital cardiac arrest”, “arrét cardiaque extra*”’

Equation : discipline:(06*) "arrét cardiaque extra*" and discipline:(06*) "out-of-hospital cardiac
arrest"
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- PARTII -

Protocol of an Ancillary study to the DISPATCH trial and

Preliminary results
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INTRODUCTION

In Europe, approximately 275,000 cardiac arrests (CA) (1,2) occur each year outside hospital
(85% of total CA) with an estimated survival rate of between 3% and 10% (2). The prognosis
is extremely grim and the elements most influencing the prognosis are cardiopulmonary
resuscitation (CPR) and the use of an automatic external defibrillator (AED) as early as
possible (3).

The 2015 recommendations of the International Liaison Committee On Resuscitation
(ILCOR) organize pre-hospital management of out-of-hospital cardiac arrest (OHCA) around
the optimization of the chain of survival described by Utstein's model (4,5).

The No-No-Go scheme has been mtroduced since 2015 into the dispatch protocols (6): the
dispatchers are trained to ask the witness whether the victim is conscious, whether he or she is
breathing normally. If the answer to both questions is "no", the dispatcher should immediately
initiate an emergency medical assistance team and give instruction to the witness in order to
mitiate telecommunicator-CPR. This protocol provided an improvement in the recognition
rate of OHCA (7,8). The time to recognition of a CA is a major prognostic element since it
has been shown that there is a 7 to 10% loss of survival rate for each minute elapsed without
CPR (9).

CPR is performed spontaneously by witnesses n only 20 to 40% of cases depending on the
country (10-12). Dispatcher telephone assistance (DA-CPR) for mitiation and instructions of
CPR to the bystander is a method that has shown a positive impact on the number of CPR
performed (7,13,14) as well as on mortality (7,12,15), and has been validated by numerous
studies since 1984 (16).

The DISPATCH stepped wedge implementation trial (NCT03633370) aims to evaluate the

effect of a multifaceted intervention on DA-CPR performances. The mtervention includes 3
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elements: interactive training for dispatchers, motivational feedback of CPR process, and
OHCA geolocalisation by a phone application.

This ancillary study of the DISPATCH trail aims to evaluate the specific impact of interactive
telecommunication training program on the time to CA recognition. This intervention consists
n an online interactive training program to improve cardiac arrest recognition and promote
the No-No-Go Protocol. Every dispatcher of the participating centers must follow the training
program according to the randomization period of the study.

The objective of this prelimmary study is to use a sample of audio tapes included i the study
to validate a double-blind listening audio recording protocol by reviewers as a reliable method

to report times factors for CA recognition.
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MATERIAL AND METHOD

Background

In metropolitan France, where the study is being conducted, distress calls are regulated by
“SAMU Centre-15" (Service d'Aide Médicale Urgente: Emergency Medical Assistance
Service) located throughout the country. The first telephone contact is made by the dispatcher.
These professionals have a training that was not nationalized, and consisted of 4 to 6 weeks of
theory, followed by 2 months of supervision. The use of protocols and key words allows them
to categorize the degree of severity of each call The organization of the care of OHCAs
response in France is based on the chain of survival according to the Utstein’s model. The
DISPATCH trial aims to train the dispatcher to use the No-No-Go recognition pattern and if a
cardiac arrest is identified, to send volunteer bystanders close to the scene using a
smartphone. After obtamning the administrative information, the dispatcher should ask two
questions: “Is the victim conscious” and “Is the victim breathing normally”. If the answer to
these two questions is no, the diagnosis of OHCA is made and the dispatcher should
mmediately mitiate a medical unit according to local protocols and assist the witness in

performing DA-CPR (Appendix 2).
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Figure 1. Issued from AHA guideline (17)

Times factors are described n AHA guidelines (17) as time mterval standards for emergency
calls in dispatch centers. In a high-performance system, OHCA should be recognized within
60 seconds from the reception of the call. Minimal acceptable standards suggest that OHCA

should be recognized within 90 seconds from the reception of the call.

Study design and data collection

The study will be a prospective, multi-center, controlled pre-post training study, ancillary to
the DISPATCH study (pragmatic trials of controlled intervention implementation,

randomized by center (cluster), in stepped wedge) involving 15 medical emergency call
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centers (SAMU-Centre 15) distributed over the French metropolitan territory covering a

population of 12,308,757 nhabitants.

We will include all suspected medical OHCA diagnosed on phone call to SAMU-center 15 in
adult population. The criteria for non-inclusion will be minor patients, pregnant or
breastfeedng women, OHCAs of obvious traumatic origin (including drowning, hanging),
OHCAs occurring before a professional rescue team i intervention as well as OHCAs for
which resuscitation did not seem justified (unavoidable death, terminal stage of wrreversible
pathology, duration of cardiac arrest too prolonged, advance directives for non-
resuscitation...). One center is randomly selected from the 3 centers in each step of the
DISPATCH trial. The number of calls drawn at random is therefore balanced with a 1:1 ratio
between the control and itervention phases. In each 5 selected centers, a sample of 2 calls by

month will be randomly selected, to include 240 audiotapes.

Figure 2. Complete stepped-wedge design
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At the time of switching to the experimental phase, the dispatchers benefit from training built
on the concept of active pedagogy, encouraging interactive work by the learner, particularly
by listening to recordings of real calls. It is then supplemented by continuous training using a
distance learning (DL) including the systematic replay of recorded calls.

The experimental group consists of the regulatory bands of patients included mn the
experimental phase of the DISPATCH study corresponding to dispatcher-regulated patients
with DL training. The control group consists of the control bands of patients included in the
DISPATCH study in the control phase either according to usual management of cardiac

arrest, without specific training for the dispatcher in the management of cardiac arrest.

For the Ancillary study, the main judgment criterion will be the recognition of CAs in less
than 120s, with the hypothesis of an increase in the proportion of CAs recognized in less than
120s to 80% in the interventional phase compared to those regulated in the control phase of
the trial. We will analyze the characteristics of the caller and the circumstances of the call
Then we will study the time limits for recognizing the cardiac arrest, the No-No-Go scheme,
and the performing of CPR. The time for recognition of cardiac arrest is precisely defined as
the time between the dispatcher pick up the phone and the dispatcher's identification of the
cardiac arrest. Waiting time between the moment when the call was displayed on the device
and the time the phone was picked up is not part of the definition. Identification of CA is
determined during listening as the time when the dispatcher verbalizes the diagnosis or CPR
mstructions ("CPR must be performed", "this is agonal breathing"). The time of the first chest
compression is considered when the dispatcher or witness began to count.

Other elements will be analyzed: presence of chest pain or dyspnea preceding the cardiac
arrest, presence of convulsions, presence of gasps (and if recognized by the dispatcher),

compliance with the No-No-Go scheme. We will also conduct an analysis of the emotional

49



component of the caller based on the Emotional Content and Cooperation Score (ECCS)
scale, validated by The National Academy of Emergency Medical Dispatch (NAEMD)
(18,19), which includes a 5-level grading system:

I- Normal conversational speech

2- Anxious but cooperative

3- Moderately upset but cooperative

4- Uncooperative, not listening, yelling

5- Uncontrollable, hysterical

Clinical nformations will be prospectively collected by the medical teams deployed to the site
of the OHCAs, and then recorded in a national database "RéaC" (20). Elements include age,
gender, location, team arrival times, arrest before witness, presumed etiology of arrest,
defibrillation before arrival of SMUR (Service Mobile d'Urgence et de Réanimation : Mobile
Emergency and Resuscitation Service)) CPR by witness, telephone assisted, SMUR
management, itial rhythm, invasive means of ventilation performed, drugs administered,

presence of return of spontaneous circulation (ROSC), survival at hospital admission.

Preliminary analysis

A primary analysis was conducted on a sample of 36 audio recording extracted from the
Grenoble center’s audio recording. The aim of this primary analysis was to validate reliability
and reproducibility of double listening of audio recordings by two reviewers.

The two reviewers analyzed the audio recordings according to the ancillary study protocol and
reported their measures in a standardized table (Appendix 1).

Interpretation discrepancies greater than a 10 second margin were resolved by a jomnt replay
of the regulation band. If no agreement were found, a third author (GD) listened the audio
recording and resolved the discordance. When the interpretation mismatch was less than 10

seconds, an average value between the two plays was used.
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Other time factors were issued from SAMU Centre 15 database software (AppiSAMU).

For this prelimnary analysis, the reviewers followed the protocol of the ancillary study
described above and were blinded from the observational or mnterventional period of
DISPATCH trial and from patients’ outcomes. Outcomes and patient characteristics were

extracted from REAC database.

Preliminary analysis assessing the interrater concordance

To describe the reliability of double listening by two reviewers, we use a concordance

agreement analysis with Bland Altman analysis.

Preliminary analysis describing a sample population data

Categorical data are presented as counts and percentages, continuous variables as mean =+
standard deviation (SD) or median and mterquartile range (IQR). Two-sided P-values less

than 0.05 were considered statistically significant.

Further statistical Analysis for ancillary study

After collecting the data, the analysis of the binary qualitative primary -criterion (ie.,
performance of CPR by a witness prior to the arrival of professional first aid) will be
performed in the ITT analysis sample and then repeated in the PP analysis sample. This
analysis will be performed using a bmary dependent variable logistic regression model. The
main judgment criterion is the dependent variable in the model, while the period is introduced
mto the model as an independent variable. The effect size will be estimated by the odds ratio,

framed by a 95% confidence nterval
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To account for the non-independence of patients within each randomization unit (ie., cluster),
we will use a two-level randomized intercept model (ie., patients nested in clusters). To
overcome the effect of time on the primary outcome (ie., secular trend, learning, concurrent
mtervention), a fixed-effect binary indicator covariate will be mtroduced into the model for
each "step" (ie., the time at which a center moves from the control to the intervention period).
To test the robustness of the hypothesis of a homogeneous time effect between clusters, we
will develop a similar model with random effect covariates.

The analysis of the secondary judgmental criteria will be an exploratory in purpose only. All
analyses will be conducted in the ITT analysis sample and repeated in the PP analysis sample,

with a risk of statistical alpha error of 0.05 in the bilateral situation.

Ethics committee and state approval

The study is conducted in accordance with the Declaration of Helsinki (modified n Fortaleza
n 2013 Cf full version http//www.wma.net), the recommendations of Good Clinical Practice
(GCP, ICHES6) and any locally applicable regulations. The data recorded during this research
were subject to computerized processing at the CHUGA (University Hospital Center of
Grenoble Alpes) in compliance with the law 2018-493 of 20 June 2018 on the protection of
personal data. The data processing is carried out in the framework of article 9 of the EU
regulation 2016/679. This search has obtained a CNIL authorization. This search is registered

on the http//clinicaltrials.gov/ website (NCT03633370).
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RESULTS (Preliminary analysis)

Characteristics of the audio tapes

Forty-eight audio tapes were drawn at random from the audio tapes of the Grenoble SAMU
Centre 15 included n DISPATCH. Twelve did not meet the inclusion criteria and were
excluded before the double listening, 7 after the double listening following joint listening and
discussion. A total of 29 tapes were analyzed, and data extractions were performed. The audio

tapes were considered good for all 29 records.

Figure 3. Flow diagram
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Cardiac arrests occurred at the patient's home n 87% of cases, and in most cases in men
(80%), with an average age of 68 years, and were witnessed in 82% of cases. The witnesses

were the family in 72% of cases (Table 1).
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The OHCA was recognized in 72% of all cases, and respectively 29% and 86% in the
observational and interventional period (p=0.008). CPR in the interventional period was
performed spontaneously in 3 cases (14%) and following dispatcher-assisted CPR in 12 cases
(57%).

The notion of chest pain prior to the CA was not conclusive to recover and was noted as
"unknown" i most cases. The number of people on the phone with the dispatcher was
generally 1 except in 5 cases where there were between 2 and 3 people on the phone.
Regarding the caller's anxiety on the phone, the majority had a level of 2 on the ECCS (19)

scale and the caller was in all cases with the victim, except in one of the tapes.

Time factors

Table 1. Time factors

Time factors in seconds, median (IQR) Missing data
Address acquisition (n=28) 80 (50-102) 1
Consciousness assessment (n=18) 43 (19-68) 11
Respiratory assessment (n=24) 56 (20-72) 5
OHCA recognition (n=22) 79 (53-127) 7
RCP instructions (n=18) 133 (89-158) 11
First chest compression (n=15) 185 (151-267) 14
OHCA recognition, n (%) 21 (72)

OHCA recognition in less than 1 minute, n (%) 9@31) 1
OHCA recognition in less than 2 minutes, n (%) 15 (51) 1
Consciousness assessment, n (%) 15 (51) 0
Respiratory assessment, n (%) 17 (58) 0
Compliance with NONOGO scheme, n (%) 11 (37) 0
Age (mean) 68 0
Sex (female) , n (%) 6 (20) 0
Witnessed OHCA, n (%) 24 (82) 1
OHCA location, n (%) 1
Residential 25 (87)

Public 3 (10)

Medical facilities 1(3)
Communication scale, n(%)

ECCS 1 3 (10)

ECCS 2 14 (48)

ECCS 3 7 (24)

ECCS 4 5017)
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We were able to extract the time to recognition of cardiac arrest for 22 of the bands, 3 of
which were in the observational phase and 19 in the interventional phase. The CA recognition
median time was 79 (IQR: 53-127) seconds for all audio recordings and respectively 162
(IQR: 110-228) seconds for the observational period and 79 (IQR: 44-114) seconds for the
mterventional period. The median time for the dispatcher to pick up the call was 24 (IQR: 20-
35) seconds for this series.

The median time for the dispatcher to pick up the personal information was 80 seconds. The
question "[s the patient conscious?" was asked 15 times (51%) by the dispatcher and after a
median of 43 seconds. The question "Is the patient breathing?" was asked mn 17 (58%) of
cases after a median delay of 56 seconds. The No-No-Go scheme was followed in only 11
(37%) of cases (2 (28%) during the observational phase and 11(50%) during the intervention
phase, p=0.4). When given, CPR instructions began after 126 seconds of communication, and
the first chest compressions after 213 seconds. In the 4 cases where CPR did not result in

chest compressions, the CA witness was unable to perform CPR despite the dispatcher

support.
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Reproducibility of listening

The reproducibility of the measurement of the time to recognize cardiac arrest was assessed
using the results for OHCA recognition delay recorded by the two reviewers during the audio

call listening.

Table 2. Double listening results

Estimated time to recognition of cardiac arrest during
mndividual listening by reviewers (s)

15t reviewer 2"d reviewer
1 294 295
2 59 59
3 161 162
4 117 78
5 63 50
6 165 165
7 81 79
8 59 59
9 89 91
10 24 24
11 20 20
12 15 15
13 67 67
14 107 103
15 52 52
16 124 124
17 35 38
18 134 143
19 132 133
20 35 34
21 128 127
22 98 88
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Concordance agreement

Bland Altman concordance analysis find a bias of 2.4 seconds between the two reviews and

limits of agreement between — 15,6 seconds and + 20,5 seconds. For 2 (7%) audio recordings,

the difference between the two reviewers was higher than 10 seconds.

Figure 4. Bland-Altman concordance agreement
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DISCUSSION

In this prelimmnary study we were able to observe that a double listenng of CA audio
recording allowed a reliable identification of time to cardiac arrest recognition. This analysis
provides a strong support for the DISPATCH trial ancillary study. The characteristics of the
patients, despite a small sample size, are comparable to the data found i the literature: OHCA

occurs mainly in men, with an average age between 60 and 70 years, and mostly at home

(1,20).

The emotional state of the caller was assessed by reviewers using the ECCS scale. Chien et al.
(21) showed that calm callers (ECCS 1) may be a barrier to the recognition of OHCA, and
that CPR initiation time is longer for this category of callers. We did not find any difference

in the recognition of OHCA or the time to mitiate CPR between ECCS 1 and 4-5 callers.

While the OHCA recognition rate was 72% for all bands, it increased to 86% in the
mtervention period. The AHA recommendations call for a recognition rate of 95%, excluding
unrecognizable OHCA (third-party call, hang up, hysteria, CPR in progress, language
barriers, other circumstances supervisor deems 'unidentifiable"), which were not excluded
from our study. This is therefore an encouraging result for the rest of the study, although it
must be weighed by the monocentric nature of our preliminary analysis. During the
mterventional phase, CPR was mitiated spontaneously in 14% of cases and following the
dispatcher mstructions in 57% of cases. The AHA's objectives for performing DA-CPR are
75%, excluding cases where CPR is not feasible (call being made from a different location
than the OHCA, caller cannot move patient from bed to floor, caller refuses to perform DA-
CPR for safety, other circumstances the supervisor deems valid for why DA-CPR could not
be performed), which was not the case in our study. The fact that the majority of callers were

elderly women living alone at home could explain such a low rate of DA-CPR performance.
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Moreover, the time required for recognition of the OHCA was 79 seconds i the
mterventional phase. In the literature, time to OHCA recognition ranges from 37 to 211 (22)
with a sensibility of 73% (14,23). Such a dispersion is probably due to a heterogeneity of
definitions of recognition time, as well as of prehospital care systems depending on the
country. In addition, it is highly likely that only centers with a high-performance system will
assess the management of OHCAs and publish the results.

Our results are an encouraging element regarding the literature and the main objective and
hypothesis of this study.

Due to the small sample size, and the lack of expected significance, we did not conduct
quantitative statistical analysis in this preliminary study as provided in the protocol of the

ancillary study.

Unfortunately, we found that the NO-NO-GO recognition pattern was in fact rarely respected
(only 37% of cases) and would have allowed for the recognition of the OHCA in most
unrecognized cases. The elements retained by the 2 reviewers were the absence of clear
mformation concerning the respiratory state, particularly the "normal' character of the Ilatter:
the question "Is the patient breathing" was regularly asked, however the NO-NO-GO scheme
stipulates that the question must be '"Is the patient breathing normally?”. Numerous
rewordings of the respiratory status were regularly observed, leading to an increase in the
recognition delay.

This is a priority area for improvement: the assessment of the respiratory state is one of the
main factors delaying the recognition of cardiac arrest (24). Agonal respiration is too
frequently associated with the absence of CA and hinders its recognition (25,26) while its
presence is a positive prognostic factor on survival and neurological outcome (27) which

should motivate early and prolonged CPR.
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Concerning the feasibility, we demonstrated that 2 independent reviewer extractions of CA
time to recognition after an emergency call is reliable in most cases.

Even if low bias between the two listening was observed in this preliminary study and only 2
cases were associated with a difference of more than 10 seconds, we could not show a
satisfying concordance agreement.

One of the case n which the difference between the two reviewers was mmportant regarding
the CA recognition delay by the dispatcher was clearly an outlier; and in this case it was not
possible to find an agreement between the two reviewers because finding the exact moment

when the dispatcher recognized CA was an interpretation from the reviewers.

Even though analysis of OHCA time to recognition by 2 reviewers is generally reliable, there
remains a risk of discrepancy. We therefore msist on the need to resolve disagreements by
listening together or by analysis by a third expert. Other methods are used, such as in Korea
where the regulator presses a "time button" when he recognizes the cardiac arrest and allows
mstant recording of the recognition time. However, the sensitivity and specificity of such a
method remains questionable and reinforces the need for guidelines for the methods of

recording time factors in the context of dispatching.
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CONCLUSION

This prelimmary study shows that the double listening of CA audio recording from Centre 15
dispatch center was reliable in majority of cases. Double listening seems to be necessary
because of lack of guidelines regarding the definition of the exact moment of CA recognition
by dispatcher, and we recommend to perform a third Lstening by a third expert when the
difference between two first listenings is more than 10 seconds. We validate the audio
listening protocol to assess the primary endpoint of this ancillary study. With the lLimited
numbers of audio tapes, we observed the cardiac arrest recognition was 86% and the median
time for CA recognition was 79 seconds i interventional period, which is close to the

minimal acceptable standards.
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APPENDIX 1. Audio tapes data extraction
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APPENDIX 2. Dispatch protocol — SAMU Centre 15

,A SAMU - SMUR CRRA-PRO-055
PRISE EN CHARGE ET R]::GL—I_:A-I'IDN D'UN APPEL POUR
SUSPICION DARRET CARDIAQUE
Date de diffusion : 15-11-2019 Fédigé par : L. Besson, . Debaty
Version - 2 Venfie par : . Godart, 5. Bernou, G. Binanld
Mombre de pages : 13 Approuvé par - G. Debaty
[L OBIET |

Ce document decnit le schéma optimal de la pnise d’appel et de régulation d'un appel pour suspicion darrét
cardiaque. La survie des patents ayant fait um arrét cardiaque est nmifipliée par 3 =1 un témom debute
immédiatement un massage cardiaque (remstre des arréts cardiaques RENAU 2004-2013). Plusieurs études
ont moniré 1me amélioration de la survie suite 4 la mise en place de conseil téléphomgue systématique de
réammation cardio-pulmenaire (ECP) jusqu’a | armvée sur place des secours.

| . CHAMP D'APPLICATION

Sectenrs
CEERA

Domame

AFRM Meadeans regulateurs

| M. DEFINTTIONS

CFEA : Cenfre de Féception et Eégulation des Appels
ABM : Assistant de Bégulation Medicale
EENAT : Féseau Mord Alpin des Urgences

| IV. CORPS DUDOCUMENT

1. Imtroduction

Draprés les domnées du registre des arréts cardiaques de 1'Tsére, la survie & la sortie de I'hépital d*un patient
présentant un arrét cardiaque preé hospitalier est de 6§,6%. Ce faible taux de survie est amelioré par plusieurs
facteurs :

- Amét cardiaque devant témom

- ECP par les témoins.

- Bythme mnitial chogquable.

- Meillewr reconnaissance des amréts cardiaques a 1 appel (notamment respiration agomique).
La présence d une respiration agomue ou gasp est fréquente au moment de I"arrét cardiaque (40% des cas)
et est associse 4 um meillewr pronestic. Il est mportant de la reconnaitre pour débuter la R.CP.
Les procadures d'mtervention & apphouer par les sapeurs-pompiers sont décntes dans la procédure FPP - A
307 Arrét cardho-respiratoire.

2. _Objectifs
Ameéliorer la régulation médicale des pafients présentant vn amrét cardiacue pré-hospitalier et faire débuter par

téléphone y compns chez quelquun de non forme, un massage cardiaque exteme et d’accompagner sa
réalisation jusqu’a L ARFIVEE DES SECOUES SUE. FLACE.
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3. Informations a recueillir par ’ARM a I'appel

1. Est-ce que la personne répond a un ordre simple : Ow (INon O
2. A-t-elle une respiration nomale 7 Ow CINon OO

Est-ce Est-ce qu'il respire
qu'il répond ? Normalement ?

——

Faire pratiquer

une RCP
[Os5zel]

Respiration normale ?

Reformuler la
| question de
| | nouveau.
Non ' Oui I
7 E
€voquer arrét :
cardiaque 2 Suivre Conseiller Ia mise en
algorithme AC ci- PLS + surveillance de Ia
dessous présent dans le respiration
! paragraphe 8. l
\ - J - - »

Un GASP est une respiration agomaque. Il s’agit d une respiration anormale et bruyante (décnte
comme des ronflements, gargouillements, des difficultés a respirer, des pauses, ume respiration
anormale). Ne pas chercher a préciser la respiration ou identifier des gasps, si respiration anormale —
T-RCP. Une seule question doit étre posée pour identifier une respiration anormale : estce qu’il
Tespire nommalement ?
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En cas de doute toujours suivre I'algorithme AC et obtenir un avis médical.
La notion de douleur thoracique et de perte de connaissance brutale est frés évocatnce dun amrét

cardiaque : la douleur thoracique évolue vers un arrét cardiaque durant 1"hewre qui suit la dowlewr
dans 21% a 33 % des cas.

4. Questions a poser par I’ ARM au requérant :

» Présence d'un témeoin lors du malaise - O O Nen O
s Agedelawvictime:| | | |
» Circonstances de " arrét cardiagque 7
o Madical ou traumatique
o Evaluation rapide de la durée de no-flow (durée entre I'AC et le debut de la
ECP)

s Les prncipaux antécédents medicax 7
o Notamment mvean d autonomie, demence.

& Les informations gui permettent de ne pas faire commencer la réanimation :

- Téte détachée du corps
- Bigiditeé cadaverique

6. Eléments devant faire transmettre directement I'appel an médecin régulatenr :

- Information donnée par 1" entourage de la notion de fin de vie, directives anticipéss de non
- Patient grabataire, présence de comorbidité (autonomie limité, démence, pathologie
cancereuse evolutive. ..}

- Patient en EHPAD.

- Absence de témoin de 1 arrét cardiague.

7. Dans guels cas. ne pas déclencher 'apphication Sauv-Life 7

= ACR suite a pendaison.

- ACK traumatigue suite AVP.

- Raideur du corps.

= Plaies par armes a feu.

- Contexte d'agression...

- Toute situation pouvant mettre en danger le sauveteur au ressenti de I"Arm.
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8. Cheminement de I'appel
o _Appel arvivant an 15

ALGORYTHME DE I "APPEL ARRITANT AU 15 POLR UN ARRET CARDI4QOUE

Suspicion d'arrét cardiague (ne répond pas avec respiration anormale ou Arrét

cardiague identifia)
|

ou doute | woir paragraphe 5
&)

au temoin
JUSOU'A L'ARRIVEE DES SECOURS
En méme temps, informie FANMU qui vient
AmaU fait compléter Finterrogatoire par
I'aRML

Transfert de
l"appel 3 I'apaw

69



« Appel grrvant au 18712

ALGORYTHME DE I 'APPEL ARRIVANT AL 18112 POUR IN ARRET CARDI4QUE

Suspicion d'arrét cardiague | ne répond pas avec respiration anormale ow Arrét cardiaque
ident

tifie]

|

q Opeérateur CTA CODIS I

Critéres de non réanimation ou
doute | woir paragraphe 5-6)

Création d'un événement sur 'application Sauv-Life pour
les cas qui n'entrent pas dans les cas du paragraphe 7.
Informe I'AnL.
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« Fiche conseil RCP :

- Utilisation systématique dun metronome en amére-plan de 'appel, cela permet d"améliorer les conseils
de BCP par téléphone, des métronomes sont dispomibles en régulation. 1 est également possible de

télécharger des applications de méfronome sur les téléphones portables (exemple : Metrotimer, Pro
Metromome

, Meronome Beats 105 et androad). Cela permet au témoin de I entendre en permanence en

fond et de garder le rythme pour pratigquer la BCP.

o el

=

=Rl =

Adulte - consignes a denner a lappelant :

Mettez votre téléphone en mode haut-parleur.

Mettez la persomne sur le dos, par terre.

Mettez-vous a genoux, sur le coté, le plus prét de sa poitrine

Placer le talon de 1a main au centre de 1a poitnine, entre les dewux seins, les bras tendus, la dewxiséme
main au-dessus de la prenmére

Maintenant, comprimez la poiirine, enfoncez le plus fort possible la poitnne 2 ce rythme - et 1, et 2,
et3...

Je reste avec vous ef je vous alde jusqu’a I’ amvée des secours

N arréter janais de faire les compressions

Prévenir que des citoyens sauveteurs vont amver s1 Sauv-Life a été déclenché

Continnez jusqu’a 'amivee des secours sur place.

51 ume seul personne est présente ne pas chercher a faire déplacer et réaliser le massage cardiague ou il se
frouve (lit._ ). 51 c’est facilement faisable (plusieurs personnes) faire deplacer sur le sol pour réahiser le
massage cardiague

B9 1 O b bl

o

Enfant - consignes a donner a 'nppelant -

Mettez votre téléphone en mods haut-parleur.

Mettez I'enfant 4 plat dos au sol.

51 vous voylez quelgque chose dans la bouche enlevez le

Vous allez gonfler ses poumons en faisant du bouche a bouche
Becommencez 4 fois

51 absence de réaction,

Mettez-vous & genowe, aur le cote, le plus prét de sa poitrine
Placer le talon de la mam an centre de la poifnne, enire les deir semns, les bras tendus, la dﬁmtnm
main au-dessus de la premiére

Maintensmt, comprimez la peitrine, enfoncez le plus fort possible la poitrine 4 ce rythme - et 1, et 2, et
1553

10. Je reste avec vous et je vous aide jusqu’a I'armivée des secours

11. Realiser 2 mnsufflations comme vous avez fait an debut.

12. Ne vous arrétez pas jusqu’a I amivée des secours, je reste avec
13. Recommencez & comprimer sa poitnine - Et 1, et 2 et 3, et4, ..,

14 Béalisez 2 msufflations comme vous avez fait an debut.
13. 51 la personne est seule, demander 51 1 on pent appeler des

16. Continuez juscqu’a 1" armivée des secours sur place.

télephone.

pour qu'ils Il vienment en aide. 51 oui, le faire faire par un
APM.
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Nougasson - consignes a_donner a Uappelant ;

Mettez votre téléphone en mode haut-parleur.

Mettez I'enfant a plat dos au sol.

Englobez son nez et sa bouche avee votre bouche et soufflez
doucement, en regardant la poitrne se soulever
Fecommencez 4 fois

51 absence de réaction, vous allez procéder 3 un massage

W

cardiaque. :

Démudez le torse du bebe. Vasoon bomiuan sas-< BRC 300
Positionnez-vous perpendiculairement a 'enfant au nivean de ses épaules, en position a genoux, le
plus pres possible de sa poifrine

8. Comprmez la poittine de 3 & 4 cm entre les 2 seins avee 2 doigts (13 inféneur du stermum). Vious

o

allez réalizer 30 compressions puis 2 msufflations. =
9 Etlet2 et3 etd, . et30
10. Realisez 2 insufflations comme vous avez fait au debut. o

11. Ne vous arrétez pas jusqu’a amivée des secours, je reste aver vous au
téléphone. |
12. 51 la personne est seule, demander si 1'on peut appeler des voisins powr qu'ils |
hu viennent en arde. 51 ow, le faire famre par im collégue ARML LS
13. Continnez jusqu’a I’amvée des secours sur place. N

Blauiags cordisgue 1 dolghs - ERC 2080

1. Expressions a emplover ou ne pas emplover

A Expressions a employer an téléphone.
o i Vous allez m'aider en attendant les secours. »
= i Le SAMI et les pompiers vont arriver.

B. Expressions a ne pas emplover an telephone.
X« Sivous ne le faites pas, il'elle va mourir. »
X« Vous allez lni sauver la vie, »

11. Connexion a I"applicadon Sanv-Life

Chrmr le hen swivant
hitps://app.sauv.ors/ adminJosin
S.A.UV.
Conngaon
Lgiry: TR 3
Ml S pisas
2 i nl e
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12. Ouverture et fermemre d'un événement Sauv-Life
Se référer a la procédure PDF ou accessible sur 'EAD, dans U'item « SAUWV-LIFE En Pratique »
hittps:/elffe theia fi'activity'course/ el Vi OeviTrS o AWML F ay Uipl TUIM =4 8+ Tiluz sz PUSE By Xn

mEEk g ¥YmBrAhelyTUSuBOnISEdwvny T Ton A Sy T SoB6eKATK Nk UB1aSkpi WS

IdYCANWET_A/player/displav270762
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[ V. ANNEXE

PROCEDURE DE DECLENCHEMENT DE L' APPLICATION SAUV-LIFE

Pages suivantes :
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CONCLUSION

THESE SOUTENUE PAR :

Noémie VIALA
Alexandre LAMANT

TITRE :

IMPORTANCE DU DELAI DE RECONNAISSANCE TELEPHONIQUE DE L’ARRET
CARDIAQUE EXTRA-HOSPITALIER LORS D'UN APPEL A UN CENTRE DE REGULATION

CONCLUSION :

L'objectf de notre travail était d'évaluer I'impact du délai de reconnaissance de I'amét cardiaque
extrahospitalier par le centre de régulation lors d'un appel par un émoin, L'assistant de régulation médicale est &
I'initiation de la chaine de survie. Une reconnaissance rapide de Parrét cardiaque est un facteur majeur pour
permettre Uinitiation immédiate de la réanimation cardio-pulmonaire par le témoin avec assistance téléphonique
avant I"arrivée des secours professionnels sur les licux,

Nous avons, dans une premiére partie, réalisé une revue systématique de la littérature avec méta-analyse de
13 études rapportant le délai de reconnaissance éléphonique et la survie & court-terme de I'arrét cardiaque
extrahospitalier. Notre méta-régression a objectivé une tendance non-significative i une diminution relative de la
survie de 4% (odds ratio, 0,96 ; intervalle de confiance 4 95%, 0,91 & 1,00 ; P = 0,07) pour chaque augmentation de
10 secondes du délai médian de reconnaissance de I'arrét cardiaque par "assistant de régulation médicale.

Dans unc seconde partie, nous avons réalisé une éude ancillaire de I'étude DISPATCH (NCT03633370)
qui consistait @ déterminer, dans les centres de régulation du SAMU, I'impact d’une formation & destination des
assistants de régulation médicale sur le délai de reconnaissance téléphonique de I'arrét cardiaque extrahospitalier.
Trente-six bandes audio d"un centre sur les cing centres participant ont pu &tre analysées. Nous avons montré que la
détermination du délai de reconnaissance de 'arrét cardiaque par deux évaluateurs médicaux indépendants était
faisable, avec une reproductibilité satisfaisante.

Les résultats de ce travail suggérent que le délai de reconnaissance par 1'assistant de régulation médicale
est un facteur pronostique potentiel associé i la survie de Parrét cardiaque extrahospitalier. Ces résultats nécessitent
d'étre confirmés & I'échelle de I'élude ancillaire de I'essai dispatch avant de recommander des stratégies de
formation et de contrdle qualité desunées & améliorer a la fois la proportion et le délai de reconnaissance des arréts

cardiaques extrahospitaliers par les assistants de régulation médicale.

VU ET PERMIS D'IMPRIMER
Grenoble, le : 28 juillet 2020

LE DOYEN LE PRESIDENT DE LA THESE

Fout le Président |
et par délégation
Pr. Patrice MOBANDS Seans ™ Pr. José LABARERE
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