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The impact of time to defibrillation on return of spontaneous circulation in out-
of-hospital cardiac arrest patients with recurrent shockable rhythms

Table 2 - Effect of VF/pVT duration on ROSC: GEE model.

Variable

Male sex

Response time > 7 min 3 . 0.23 - 0.97
Location i { 1.08 - 3.62
Witness status 1 ; 0.85 - 4.08
Bystander CPR ! g 1.24 - 6.36
Anti-Arrhythmic : 0.40 - 1.41
Epinephrine ! 0.59 - 1.05
Pause duration > 15 sec

*N = 142 (104 had VF as the initial rhythm, and 38 had pVT).
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Layperson positioning of defibrillation electrodes guided
by pictorial instructions™

Jouni Nurmi*, Maaret Castrén




Layperson positioning of defibrillation electrodes guided
by pictorial instructions™

Jouni Nurmi*, Maaret Castrén
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BLS provider (N=34) 1 Discussed (N=20)
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Nurse (N=81) 4

0

(N=21) 4

C. Resuscitation training
EMS (N=34) 1 = 12 months ago (N=94) .
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Included placement' (N=90) —_—
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Fig. 1. (A-C) Proportion of correct defibrillation electrode placements in different subgroups with 95% confidence intervals. BLS, basic life support;
EMS, emergency medical services. !Last defibrillation training included teaching the placement of defibrillation electrodes.
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Original Investigation | Emergency Medicine

Initial Defibrillator Pad Position and Outcomes for Shockable Out-of-Hospital

Cardiac Arrest

Joshua R. Lupton, MD, MPH, MPhil; Craig D. Newgard, MD, MPH; David Dennis, BS, EMT-P; Jack Nuttall, MA; Ritu Sahni, MD, MPH; Jonathan Jui, MD;

Matthew R. Neth, MD; Mohamud R. Daya, MD, MS

Figure 2. Adjusted Cumulative Incidence of
Return of Spontaneous Circulation (ROSC) Throughout the Duration
of the Resuscitation Relative to the Time of 911 Call or Arrest
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Figure 3. Adjusted Predicted Probabilities of

Return of Spontaneous Circulation (ROSC) by Initial Defibrillator
Pad Position Over the Range of Emergency Medical Services (EMS)-
Estimated Weights
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T NEW ENGLAND

JOURNAL of MEDICINE

AUGUST 12,2004

Public-Access Defibrillation and Survival
after Out-of-Hospital Cardiac Arrest

‘The Public Access Defibrillation Trial Investigators*

Interval between call to EMS and first 8.745.5
rhythm assessment — min §




CPR ONLY BEFORE EMS

B Adjusted 30-days survival

o233
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CPR only before EMS arrival

Deakin CD, Anfield S, Hodgetts GA. Heart 2018;104:1339—1343
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Fig. 1. Chain of survival for out-of-hospital cardiac arrest (Area ratios 1.0, 0.47, 0.12, 0.12)







CRITICAL CARE: ORIGINAL RESEARCH |

Epinephrine in Out-of-Hospital Cardiac Arrest

A Network Meta-analysis and Subgroup Analyses of Shockable and
Nonshockable Rhythms

Shannon M. Fernando, MD 2 = « Rebecca Mathew, MD « Behnam Sadeghirad, PharmD, MPH, PhD « ...
Paul Dorian, MDCM e Gavin D. Perkins, MBChB « Jerry P. Nolan, MBChB «
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Resuscitation for Out-of-Hospital Cardiac Arrest:
A Systematic Review and Meta-Analysis

Natalie Kruit, MBBS (Hons), FANZCA*" %",
Nivedita Rattan, BMed, MD', David Tian, MD, PhD*",
Stefan Dieleman, MD, PhD, FANZCA™,
Aidan Burrell, MBBS, FCICM, PhD"#*,

Mark Dennis, MBBS, FRACP, PhD'!!

Table 4

Low-Flow Times, Survival, and Neurologic Outcomes for All Studies
Included in the Meta-Analysis

Study

Low-Flow Time  Survival, Neurologic Outcomes,
n/N (%) n/N (%)

Petermichl et al.
(2021)"*

Hilker et al.
(2013)"°

Bougouin et al.
(2020)"*

Pozzi et al.
(2022)'°

CPC 1-2:40min  21/63(33) CPC 1-2:n=17/63 (27)
(IQR 30-47) CPC 3-4: p =4l
CPC 3-4: 56 min
(IQR 27-64)
Non-survivors:
49 min (IQR 38-
64)
61min(SD+  2/6(33
14.3) BN =
90 min (IQR 70-  19/123 (15)" Not reported
110)
71.1min(SD+  7/30(23.3) CPC 1-2:n=7/30
15.4) (23.3)
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Review
Extracorporeal
cardiac arrest:

Outcomes Studies Risk of Bias Inconsistency Indirectness Imprecision Other* Overall
Survival to hospital discharge or 30 days 3 studies’ ' Not serious Serious” Not serious Serious® None
Survival to 3 months or 6 months 3 studies''"? Not serious Serious” Not serious Serious® None
Favorable neurological outcome at hospital discharge or 30 days 3 studies'"'"? Not serious Serious” Not serious Serious® None
Favorable neurological outcome at 3 months or 6 months 3 studies''"? Not serious Serious” Not serious Serious® None
® Includes assessment of publication bias and magnitude of the effect
® Some inconsistencies in effect sizes

© Although no pooled estimate was calculated, the small sample sizes led to wide confidence intervals










Ultrasound use during cardiopulmonary resuscitation is
associated with delays in chest compressions
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Point-of-care ultrasound use in patients with cardiac
arrest is associated prolonged cardiopulmonary
resuscitation pauses: A prospective cohort study

Eben J Clattenburg 1, Peter Wroe 2, Stephen Brown 3, Kevin Gardner 2, Lia Losonczy 2,
Amandeep Singh 2, Arun Nagdev 4
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Diagnostic test accuracy of point-of-care )

ultrasound during cardiopulmonary resuscitation —
to indicate the etiology of cardiac arrest: A

systematic review

Joshua C Reynolds ™", Tonia Nicholson ®, Brian O’Neil®, lan R Drennan ",

Issa®, Mit

at the i Liaison C

on

*, On behalf of the Advanced Life Support Task Force
itation ILCOR’

Table 2 - Risk of bias assessment using the Quality Assessment of Diagnostic
Accuracy Studies (QUADAS-2) framework.

Risk of Bias Applicability

Study (Author Year) Subject Index  Reference Flow and Subject Index Reference

Selection Test Standard Timing selection  Test Test
Chua 2017 % Unclear * Low Unclear ® Low Low Low
Hilberath 2014 Unclear *  Unclear © Low Low Low
Jung 2020 % HEREEN unclear® Low Low Low Low
Lien 2018 % Unclear® Low Low Low Low Low
Lin 2006 ** Unclear® Unclear®  Unclear® Low Low Low
Memtsoudis 2006 2 Unclear® Unclear® Unclear® Low Low Low
Shillcutt 2012 %/ Unclear®  Unclear Low Low Low Low
Tayal 2003 Unclear ' Low Unclear Unclear!  Low Low
van der Wouw 1997 %  Unclear' ~ Low Unclear ° LI

Varriale 1997 *
Zengin 2012 **

an
Zengin 2016 ** Unclear ® Meta'ana'yses

i s ve
The overall certainty of evndgnce \-N?ency
marily due to risk of bias, inconsis b

mental Appendix). |

inty of evidence
speyonid ry low for all outco
and imprecision (Supple-

i i isk of bias due to
ivi es have high risk OF
e S n. Because of thisa

i ificatio
selection, ascertainment, and verific i 7 =
degree of heterogeneity, f0 meta-analy

e difficult to interpret.

individual studies ar







Table. Point-of-care ultrasound protocols in cardiac arrest.

Protocol Components

Cardiac Arrest Sonographic Assessment (CASA)™*** o Cardiac (cardiac tamponade, right heart strain, cardiac activity)
* Lung (pneumothorax)
® FAST
o Cardiac (cardiac tamponade, hypovolemia, and massive PE)
® Lung (pneumothorax)
« Noncardiac (FAST, AAA, DVT, confirm ETT position, and pneumothorax)
o Cardiac TTE (cardiac aortic
maximal site, and
» Post-ROSC TEE (preload, cardiac and valvular function, procedural guldance)
o Cardiac (cardiac activity, ventricular function, right ventricular dilatation, and
pericardial effusion)
e Cardiac (cardlac activity, pericardial effusion/cardiac  tamponade,
hypovolemia, and massive PE)
e Cardiac (pericardial effusion, cardiac activity, left ventricular size/
right size, and IVC filling)
o Lung (pneumathorax, pleural effusion, and pulmenary edema)
* Abdomen and other (thorackc and abdomingl oo
peritoneal effusion, bowel o

Cardiac Arrest Utrasound Examination (CAUSE)"

Core Ultrasound In Resuscitation (CURE)™**

Focused Echocardiographic Evaluation in Life Support (FEEL)

Focused in (FEER)’

Pulseless Electrical Activity or Pulmonary-Epigastric-Abdominal”

Point-of-Care Ultrasound in Cardiorespiratory Amest (POCUS-CA)** pericardial effusion/

Rapid Cardiac POCUS

ventricle)
Reversible Causes In Cafdiovascular Collapse at the Emergency » Cardiac (cardiac activity and cardiac tamponade)
Department Using Ultrasonography (REVIVE-US)™ * FAST

* Aorta (dissection or aneurysm)

o DVT

* Lung (pneumothorax)

» Post-ROSC Cardiac (contractility, right ventricular dilation, and reglonal wall
motion abnormalities)

Scanning g or Origin of ® Lung y edema and
Shock of Indistinct Cause (SESAME)™ ™" o DVT
« Abdomen (peritoneal effusion)
o Cardiac (cardiac right and
ventricular fibrillation)

Sonography In Hypotension and Cardiac Arrest (SHoC) o Cardiac (cardiac right cardiac activity,
and ventricular size)

® Lung (pneumothorax and pleural effusion)

* IVC (diameter and respiratory variation)

o Alrway (ETT confirmation)

o DVT
« Abdomen (AAA and peritoneal effusion)
L c Alrway (US-CAB)*“15¢ o Cardiac cardiac right dilatation, septal
dyskinesia, and right-sided chamber flattening suggestive of hypovolemia)
° IVC( and

e Trachea (ETT confirnation)
© Lung (pneumothorax and single lung intubation)

AAA, abdominal sortic aneurysc BLS, basic fife support: DVT, deep venous thrambosis; ETT, endotrachesl tube; FAST, focused assessment with sonography in trauma: A
inferior vena canas: PE, pulmonary embolism: ROSC, return of TEE,

Managing Cardiac Arrest Using Ultrasound

Michael Gottlieb, MD*; Stephen Alerhand, MD
[Ann Emerg Med. 2023;81:532-542.]

1. Have the most experienced sonographer perform the scan.

2. Someone besides the team leader should perform the scan (when possible).

3. Perform non-cardiac applications (e.g., lung, airway, deep venous thrombosis) while
compressions are ongoing.

4. Place the transducer on the chest to identify the optimal cardiac window prior to pausing
compressions.

5. Focus on recording the clip, then wait to analyze the clip until after compressions have
resumed.

6. Keep a towel nearby to wipe off ultrasound gel immediately after the scan.

7. Have a designated timer count down from 10 seconds to avoid prolonged scanning time.

Figure 1. Strategies to minimize the duration of chest compression pauses during cardiac arrest.

Quel protocole ?







The Right Ventricle Is Dilated During Resuscitation From
Cardiac Arrest Caused by Hypovolemia: A Porcine
Ultrasound Study*

Aagaard, Rasmus MD'%; Granfeldt, Asger MD, PhD, DMSc?; Bgtker, Morten T. MD, PhD**; Mygind-Klausen, Troels
MB'; Kirkegaard, Hans MD, PhD, DMSc'; Lgfgren, Bo MD, PhD, FESC, FAHA'

A Induction of cardiac arrest Untreated Resuscitation
arrest
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Right ventricular diameter during cardiac arrest induction, untreated cardiac arrest, and resuscitation. Red circles represent the hypovolemia group. Green triangles represent the hyperkalemia group. Blue
triangles represent the primary arrhythmia group. A, Means and 95% CI intervals. Ten pigs were included in each group. Numbers represent the number of images successfully obtained at each time point. Mean
values with error bars are only plotted for time points containing three or more measurements. B. Scatter plot showing each right ventricular diameter measurement performed in the study.









REVIEW ARTICLE

Does Point-of-care Ultrasound Improve

Articles identified " .
Survival when Used During Cardiac Arrest? PUbMED (n=3795 Articles removed before screening

: : : Duplicate articles removed (n=241
A Systematic Review and Meta-analysis EMBASE (n=3863) P ( )

Simon Ventorp', Henrik Wagner??, and Bjarne Madsen Hardig***

Articles Screened | Articles excluded
(n=7417) (n=7363)
Articles sought for retrieval Articles not retrieved
(n=54) (n=1)

Articles excluded

Wrong comparator (n=19)

Articles assed for eligibility Wrong patient population (n=12)
(n=53) Wrong study design (n=11)

Wrong outcomes (n=7)

Wrong intervention (n=1)

Articles included 5
(n=3)

* | Medicine

Figure 1. A summarised flow diagram of the results of the literature search




REVIEW ARTICLE

Does Point-of-care Ultrasound Improve
Survival when Used During Cardiac Arrest?
A Systematic Review and Meta-analysis

Simon Ventorp', Henrik Wagner??, and Bjarne Madsen Hardig***

Articles assed for eligibility
(n=53)

Articles included

Articles excluded

Wrong comparator (n=19)
Wrong patient population (n=12)
Wrong study design (n=11)
Wrong outcomes (n=7)

Wrong intervention (n=1)




REVIEW ARTICLE

2>

Does Point-of-care Ultrasound Improve
Survival when Used During Cardiac Arrest?

A Systematic Review and Meta-analysis

Simon Ventorp', Henrik Wagner??, and Bjarne Madsen Hardig***

-

Y

Outcome | Author

Atkinson
(2019)
Chardoli
(2012)
Atkinson
(2019)
Chou
(2020)

POCUS = point-of-care ultrascund, CPR = cardiopulmonary resuscitation, Cl = confidence interval, ROSC = return of spontaneous
circulation, OHCA = out-of-hospital cardiac amrest, IHCA = in-hospital cardiac arrest, SHD = survival to hospital discharge, ACLS
= advanced cardiovascular life support. *Anticipated absclute effect expected ROSC, no signfificant difference (p=0.52), “Serious
imprecision due to low number events of patient survival in included studies to ensure sufficient precision in data, “Anticipated

absolute effect of expected SHA, a significant decrease of survival in patients with POCUS utilisation (p=0.02)

Subjects (n)/
location/
study design

323 (2 studies)
OHCA & IHCA
Observational

433 (2 studies)
OHCA & IHCA
Observational

Anticipated absolute effect (95% Cl) | Risk ration Certainty of
range evidence
rocus

291 per 1,000 333 per 1,000 0.83 Very low ®
(147 to 582) * [0.42-1.66] due t0
imprecision

47 per 1,000 129per 1,000 |  0.44 Very low
(25 to 95) < [0.23-0.89] due to
imprecision




REVIEW ARTICLE

Does Point-of-care Ultrasound Improve
Survival when Used During Cardiac Arrest?
B A Systematic Review and Meta-analysis

Simon Ventorp', Henrik Wagner??, and Bjarne Madsen Hardig***

SURVIE

Risk ration

range

0.83
[0.42-1.66]

0.44
[0.23-0.89]

Certainty of

evidence

Very low P
due to

iImprecision

Very low P

due to

imprecision







We sugges
during CPR




Treatment Recommendations (2022)

We sugges Joutine use of point-of-care ultrasound during CPR to diagnose

reversible ca of cardiac arrest (weak recommendation, very low-certainty
evidence).




EtiOlOgie
performed by experienced
may be considered 2p an additional diagnostic
tool when clinical suspicion for a speci arsible-eatrse is present (weak

recommendation, very low-certainty evidence).

of diagnostic point-of-care ultrasound during CPR should be
nd weighed against the risk of interrupting chest
compressions and misinterpreting the sonographic findings (good practice
statement).



e Only skilled operators should use intra-arrest point-of-care ultra-
sound (POCUS).
e POCUS must not cause additional or prolonged interruptions in

chest compressions.

e POCUS may help identify treatable causes of cardiac arrest such
as cardiac tamponade and tension pneumothorax.

¢ Right ventricular dilation in isolation during cardiac arrest should
not be used to diagnose pulmonary embolism.

¢ Do not use POCUS for assessing contractility of the myocardium
as a sole indicator for terminating CPR.
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. ed OPerators
e Only skilled operators should use intra-arrest point-of-care ultra-

sound (POCUS).
e POCUS must not cause additional or prolonged interruptions in
chest compressions. \nterruptions
e POCUS may help identify treatable causes of
as cardiac tamponade and tension pneumothorax.
¢ Right ventricular dilation in isolation during cardj
not be used to diagnose pulmonary embolism.
¢ Do not use POCUS for assessing contractility of the myocardium

RV dilation should not be used

as a sole indicator for terminating CPR.
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e Only skilled operators should use intra-arrest point-of-care ultra-

sound (POCUS).
e POCUS must not cause additional or prolonged interruptions in
chest compressions. \nterruptions
e POCUS may help identify treatable causes of
as cardiac tamponade and tension pneumothorax.
¢ Right ventricular dilation in isolation during cardj
not be used to diagnose pulmonary embolism.
¢ Do not use POCUS for assessing contractility of the myocardium
as a sole indicator for terminating CPR.

RV dilation should not be used

Not for TOR



Aspirateur a mucosité

Secouriste 1
) Insufflations manuelles continues 10 cycles/ min si 10T

Double défibrillation séquentielle par le méme
opérateur si FV réfractaire

Médecin SMUR
* Team leader
*  Analyse du rythme / 2 minutes
*  Recherche cause réversible— Echographie
* Recherche critéres éligibilité ECPR .
* Intubation
* Information a la famille N

/ DSA

Kit d’intubation | s Insufflateur manuel de type BAVU :
Respirateur vy ; AN Ventilation a 4 mains avec secouriste2 ou 3
'A Oxygéne ‘
Secouriste 3 Secouriste 2
Compressions thoraciques continues si 10T Compressions thoraciques continues si 0T
Kit perfusion
Ambulancier SMUR Médicaments injectables

Volontiers mobile, réle pivot
* Monitorage
*  Montage de la ligne de perfusion
*  Défibrillation
* Aide a l'intubation
*  Gestion du sac d'intervention
* Interface matériel UMH

Infirmier(e) SMUR
* Time keeper
* Défibrillation
* Administration des traitements
* Si DIO se positionne entre Secouriste 1 et 2
* _Accompagnement de la famille

Scope multiparamétrique a la vue de tous

* Anticipation brancardage et évacuatio
* Analyse du rythme / 2 minutes

*  Accompagnement de la famille

* EtCO2 : bon positionnement de la SIT, guide la qualité des CT
et identification RACS

* FR:guide la fréquence des insufflations 10 cycles/ min

* Oxymeétre de pouls : identifier une onde de pouls lors de
I'analyse

* Rapprocher le DSA si double défibrillation séquentielle

e ;
o
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