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Chain of Survival
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Pre-incident Resuscitation Post-resuscitation

European Resuscitation Council Guidelines for Resuscitation 2010, Resuscitation 81 (2010) 1219-1276
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Part 5: Adult Basic Life Support: 2010 International Consensus on
Cardiopulmonary Resuscitation and Emergency Cardiovascular Care Science
With Treatment Recommendations

[Figure2 )
Simplified Adult BLS Algorithm
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N K’) c’ Start CPR in all unconscious
subjiects who do not breath
normally:

- No puls control

| Check rhythm/
shock if
indicated

Repeat every 2 minutes

- No consider agonic gasps

Circulation 2010:122;S298-5324



Dispatch Guided CPR

Dispatcher-assisted cardiopulmonary resuscitation: time to identify cardiac arrest and deliver chest compression instructions
Lewis M et al Circulation 2013 Oct 1;128(14):1522-30.



Health Services and Outcomes Research

Dispatcher-Assisted Cardiopulmonary Resuscitation

Time to Identify Cardiac Arrest and Deliver Chest
Compression Instructions

Miranda Lewis, BS; Benjamin A. Stubbs, MPH: Mickey S. Eisenberg, MD, PhD

Background—Dispaicher-assisted cardiopulmonary resuscitation (DA-CPR), in which 2-1-1 dispatchers provide CPR
instructions over the telephone, has been shown to nearly double the rate of bystander CPR. We sought to identify
factors that hampered the identification of cardiac arrest by 9-1-1 dispatchers and prevented or delayed the provision of
dispatcher-assisted CPE chest compressions.

Methods and Results—We reviewed dispatch recordings for 476 out-of-hospital cardiac arrests occurring between January
1, 2011, and December 31, 201 1. We found that the dispatcher correctly identified cardiac arrest in 80% of reviewed cases
and 92% of cases in which they were able to assess patient consciousness and breathing. The median time to recognition
of the arrest was 75 seconds. Chest compressions following dispatcher-assisted CPR instructions cccurred in 62% of
cases when the dispatcher had the opportunity to asses for consciousness and breathing and bystander CPR was not
already started. The median time to first dispatcher-assisted CPR chest compression was 176 seconds.

Conclusions—Dispatchers are able to accurately diagnose cardiac arrest over the telephone, but recognition is likely not
possible in all circumstances. In some cases, recognition of cardiac arrest may be improved through training in the

detection of agonal respirations. Delays in the delivery of dispatcher-assisted CPR chest compressions are common
and are atiributable to a mixture of dispatcher behavior and factors beyond the control of the dispatcher. Performance
standards for the suwccessful and quick recognition of cardiac arrest and delivery of first chest compressions
should be adopted as metrics against which emergency medical services systems can measure their performance.

Circulation 2013;128:1522-1530




CPR education for bystanders
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Bystander CPR

Bystander CPR and survival, Leong BS Singapore Med J 2011 Aug;52(8):573-5
How best to teach CPR to schoolchildren: a systematic review, Plant N, Taylor K Resuscitation 2013 Apr;84(4):415-21
Progetto VIVA, Italian Resuscitation Council






Early defibrillation...

 PAD Projects

(Public Access Defibrillation)
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Outcomes of Out-of-Hospital Cardiac Arrest by Public Location

in the Public-Access Defibrillation Era

Yukiko Murakami, RN, MPH; Taku lwami, MD, PhD; Tetsuhisa Kitamura, MD, MSc, DPH; Chika Nishiyama, RN, PhD;
Tatsuya Nishiuchi, MD, PhD; Yasuyuki Hayashi, MD, PhD; Takashi Kawamura, MD, PhD; for the Utstein Osaka Project*
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Trends in the proportion of public-access AED use by laypersons
among bystander-witnessed OHCAs of cardiac origin in public places

J Am Heart Assoc. 2014




Original Investigation

Association of National Initiatives to Improve Cardiac Arrest
Management With Rates of Bystander Intervention

and Patient Survival After Out-of-Hospital Cardiac Arrest

Mads Wissenberg, MD; Freddy K. Lippert, MD); Fredrik Falke, MD, PhD; Peter Weeke, MD;

Carolina Malta Hansen, MD; Erika Frischknecht Christensen, MD; Henning Jans, MD; Poul Anders Hansen, MD;
Torsten Lang-Jensen, MD; Jonas Bjerring Olesen, MD; Jesper Lindhardsen, MD; Emil L. Foshal, MD, PhD;
Soren L. Nielsen, MD; Gunnar H. Gislason, MD, PhD; Lars Kober, MD, D5c; Christian Torp-Pedersen, MO, D5c

JAMA 2013;310:1377-84



Survival Following OHCA, 2001 - 2010
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Bologna 2004 Telemedicine
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Cardiopulmonary Resuscitation
AHA Guidelines

l The New Chain of Survival

Postresuscitation care center

AHA Guidelines for CPR and ECC. Circulation 2010; 122: S768-S786



ICU — Maggiore Hospital “C.A. Pizzardi”, Bologna




Resuscitation Science

Implementation of the Fifth Link of the Chain of Survival

Concept for Out-of-Hospital Cardiac Arrest

Takashi Tagami, MD, PhD: Kazuhiko Hirata, MD: Toshiyvuki Takeshige, MD, PhD;
JTunichiroh Matsui, MD, PhD; Makoto Takinami, MD, PhD; Masataka Satake, MD:
Shuichi Satake, MD; Tokuo Yui, MD: Kunihiro Itabashi, MD; Toshio Sakata, MD: Ryoichi Tosa, MD;
Shigeki Kushimoto, MD, PhD; Hiroyuki Yokota, MD, PhD:; Hisao Hirama, MD

Circulation 2012:126:589-97



Aizu Chain of Survival Concept Campaign

New Regional System of Care for Out-of-Hospital Cardiac Arrest

e

Early
Defibrillation

Tagami T et al Circulation 2012;126:589-97



Post-cardiac Arrest Syndrome

 Anoxic brain injury
 Myocardial dysfunction
e Systemic ischemic / reperfusion response

» Persistent precipitating pathology

Nolan JP et al, Resuscitation 2008:; 79: 350-
379



Post-cardiac Arrest Syndrome

 Anoxic brain injury
 Myocardial dysfunction
e Systemic ischemic / reperfusion response

» Persistent precipitating pathology

Nolan JP et al, Resuscitation 2008:; 79: 350-
379



Cardiac arrest

Recommendations

All medical and paramedical personnel caring for a patient with
suspected myocardial infarction must have access to defibrillation
equipment and be trained in cardiac life support.

It is recommended to initiate ECG monitoring at the point of FMC in all
patients with suspected myocardial infarction.

Therapeutic hypothermia is indicated early after resuscitation of cardiac
arrest patients who are comatose or in deep sedation.

Immediate angiography with a view to primary PCl is recommended in
patients with resuscitated cardiac arrest whose ECG shows STEMI.

Immediate angiography with a view to primary PCI| should be considered
in survivors of cardiac arrest without diagnostic ECG ST-segment lla B
elevation but with a high suspicion of ongoing infarction.

ECG = electrocardiogram; FMC = first medical contacts; PCI = percutaneous coronary intervention;

STEMI = 5T-segment elevation myocardial infarction. _ —
Joumal (2012) 33, 2569-2619 @

93/eurheartjlehs215 EUROPEAN

www.escardio.org/guidelines . SOCIETY OF
CARDIOLOGY*




Hypothermia and coronary angiography in the

post anoxic coma OHCA
Strategies applied in the Emilia Romagna centers

Centro REAL Protoc. Ipotermia Coro Criteri PCI nel coma Terapia
Arresto | Terapeutica <6 ore post-ROSC antitrombotica

Bologna, Si Si, Ria Quasi tutti  Solo se “culprit” occlusa Meno aggressiva PCl >25

Maggiore o TIMI<3 primaria

Bologna, Si Si, Ria Quasi tutti  Solo se “culprit” occlusa Valutazione clinica 10-25

Policlinico o TIMI<3 individuale

Modena, Si Si, Ria Quasi tutti  Anche “culprit” critica Meno aggressiva PCl 10-25

Baggiovara con TIMI 3 primaria

Piacenza Si Si, Ria Quasi tutti  Solo se “culprit” occlusa Analoga a PCl primaria 10-25
o TIMI<3

Reggio Emilia No Si, Ria STEMI Anche “culprit” critica Meno aggressiva PCl <10
con TIMI 3 primaria

Ravenna Si Si, Ria Quasi tutti  Anche “culprit” critica Analoga a PCl primaria <10
con TIMI 3

Rimini In corso Si, Ria Quasi tutti  Anche “culprit” critica Piu aggressiva PCl 10-25
con TIMI 3 primaria

Parma No Si, Ria TV/FV Anche “culprit” critica Piu aggressiva PCl 10-25
con TIMI 3 primaria

Forli Si Si, anche UTIC Quasi tutti  Anche “culprit” critica Analoga a PCl primaria >25
con TIMI 3

Ferrara Si Si, Ria Quasi tutti  Anche “culprit” critica Piu aggressiva PCI 10-25

con TIMI 3

primaria



OHCA Protocol

OHCA (FV/TV)
Coma post ROSC

Criteri esclusione:
- ROSC non persistente

- Malattia terminale Valutazione 118
ECG pre-H

Territorio

Saletta Emergenza PS
Valutazione congiunta
Rianimatore & Cardiologo

STEMI-ECG No STEMI-ECG

Saletta Emergenza PS
TAC encefalo & Ecocardiogramma

Ospedale

Ipotermia Terapeutica

Diagnosi SCA - NSTEMI

Altre Diagnosi

Emodinamica
Coronarografia in
emergenza (+ PCl)
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AHA Guidelines 2010

Adult Immediate Post-Cardiac Arrest Care
1

Return of Spontaneous Circulation (ROSC)

Optimize ventilation and oxygenation

* Maintain oxygen saturation =349%
+ Consider advanced airway and waveform capnography
* Do not hyperventilate

Treat hypotension (SBP <90 mm Hg)

= IVAD bolus

+ Vasopressor infusion

+ Consider treatable causes
» 12-Lead ECG

STEMI

OR
high suspicion of AMI

Advanced critical care

10 Amarican Hear Assnciabicn

Doses/Details
Ventilation/Oxygenation

Avold excessive vantilation.

Start at 10-12 breaths/min
and titrate to tanget PET 30,
of 35-40 mm Hg.

Whan feasible, titrate Fio,
to minimum n ]
achieve Spo, =84%.

IV Bolus

1-2 L normal saline

or lactated Ringer's,

If inducing hypothermia,
may use 4°C fluid.

Epinephrine IV Infusion:
0.1-0.5 megkg par minute
(in TO-kg adult: 7-35 mcg
per minute)

Dopamine IV Infusion:
5-10 meg'hg par minute

Norepinephrina

IV Infusion:

0.1-0.5 mogkg per minute
(1 TO-hy wedull; T-35 nwy
par minube)

Rewversible Causes

- Hypovolemia

Hypoxia

Hydrogen ion (acidosis)
Hypo-hyparkalemia
Hypathermmia

Tension prewmotharax
- Tamponade, cardiac

= Toxins

- Thrombasis, pulmonary
- Thrombosis, coronary

[ I I |

AHA guidelines for CPR and ECC. Circulation 2010; 122:

S768-S786



Therapeutic hypothermia



Therapeutic Hypothermia:
First trials

Hypothermia

TaBLE 2. NEUROLO

Normothermia )

OuTtcomE

Favorable neurologic outcomed
Death
*The risk ratio was calculated a
the hypothermia group divided by
tTwo-sided P values are based
M. AT RISK

Hypothermia 137
MNormothermia 138

Hypothermia After Cardiac Arrest (HACA) Study Group. NEJM 2002;
346: 549-556



YoLuME 88, NUMBER 6 — NOVEMBER-DECEMBER, 19569 423

Therapeutic Hypothermia
THE USE OF
post OHCA Silopiy an

neuroarotection AFTER
CARDIAC ARREST

273 ROSC pts. post OHCA (FV/TV) R S

FRANK' C. SPENCER, M.D.

RCT’s: IHypothermia (32-34° C) vs normothermia ADOIRH. J. YATES, M.D. Balimore, Maryland
Anesthesia and Analgesia 1959;38 (6): 423

TABLE 2. NEUROLOGIC OUTCOME AND MORTALITY AT S1X MONTHS.

G TR ¢ e Non randomized trials

Favorable neurologic curcomed 54,137 (39) 75/136(55) 1.40(1.08-1.81) 0.009

n=4
Death 76/138 (55) 564137 (41) 074 (0.58-095) 0.02 100 —I |—| O Hypothermia (tota| |1=428)
- B d sl b ioal lefocsal S a4y
*The risk raf
the hypotherm|
T Two-sided [ [ ]
PR Morta Ity reduction
covery) or 2 (nf
mia group wer
n=51
. p=015
etier neuroiogical outcome o [ nees
1 p=0-001 p=0-0
Y 5 p=002 p=003 =
Y £ 50 M
7 N H
% ~ o _ﬂ’uﬁlsmﬂa . _rg 40 n=166 n:_13
- =2
3 5o remeiiny S " n-9 p-0.001
g Normothermia = 304 n=
0 p=0-23
25 20
] T T T T 1 10 T
0 50 100 150 200
Deys 0 T T T T T T T .
No.at Risk 2 2 o ) ) o A 5 A = L 53
5\ )\ o\ P S\ 0\
Hypothermia 137 92 86 83 1 é)b og’)o} C;;\\ S Q® Q® QQ\ Q'\) QQG) = 0® IN) Q/\.\ 6\ cs\\
: S ) D S O & & SO I A
Normothermia 138 74 66 64 9 (Q._,\ o \& .\b\ %Q' Q ?}Q’ L S 'é‘\ & &Qr bo\ bq’\ (0\ ‘b\
A .
Figure 2. Cumulative Survival in the Normothermia and Hypothermia Groups. .§® Q;Q’(\‘-’ é(\,b (55‘\ ‘\'b@ ,\g,\ \bo é@z & Q’bo Q)\"” ,\Ob (_)00 & 2\,\‘@
Censored data are indicated by tick marks. Q .b("b < \b o Ry

HACA study group

Polderman KH. Lancet 2008; 371:1955-1969
N Engl J Med 2002; 346: 549-556



Early and Rapid Induction

Therapeutic Hypothermia After Out-of-Hospital
Cardiac Arrest

Evaluation of a Regional System to Increase Access to Cooling

Michael R. Mooney, MD; Barbara T. Unger, RN; Lori L. Boland, MPH;
M. Nicholas Burke, MD; Kalie Y. Kebed, BS; Kevin J. Graham, MD; Timothy D. Henry, MD;
William T. Katsiyiannis, MD; Paul A. Satterlee, MD; Sue Sendelbach, PhD, RN, CCNS;
James S. Hodges, PhD; William M. Parham, MD

Increased mortality of 20% for each hour of delay
In initiating therapeutic hypothermia

Circulation 2011; 124: 206-214



Holzer M. NEJM 2010; 363: 1256-1264
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IL KIT PERMETTE DIATTUARE UN TRATTAMENTO
[N IPOTERMLA, CI0E RAFFREDDA L'ORGANISMO
EINO A 32-34 ° PER TENERE A RIPOSO IL CERVELLD

PERMETTE Al CARDIOLOGI DI INTERVENIRE
SUBITO SULLE CORONARIE, SALVAGUARDANDO
PER PIU TEMPO DALLA SCARSA O5S5|GENAZIONE

Partono Defibrillato

i soccorsi

Parte un'ambulanza e
subito dopo, avuto
qualche particolare in

pils, un'automedica |5

Intanto all’'uome viene
praticato un messaggio
cardiaco da una persona
presente. Alle 9.48
soccorsi sono sul posto

IL glovane viene
defibrillato, stabilizzato
e intubato. Poi viene
avviata la procedura di
ipotermia per
abbassare la
temperatura a 35"
viene usato un kit

¥.3U e ‘congelato’

adesivo speciale

L'arrivo
al Maggiore

Il paziente & accolto
all'unita di
Emodinamica
dell’'ospedale Maggiore:
la sua temperatura &
scesaaldl” ela
coronarografia non
evidenzia danni alle
coronarie

I risveglio
il giorno dopo

Dopo una giornata in
Rianimazione in
ipotermia al risveglio &
accolto nella Utic, dove
sono attualmente in
corso gli esami per
approfondire La natura
dell’arresto cardiaco

e stabilire la terapia

LA TECHICA

A sinkstra,

Gluseppe DI Pasquale,
direttors defl"Linita
Operativa

d Cardiologia

del Maggiore

A destra, il
muovissimo kit adesiva
di raffreddamento
utilizzato dal 118
Bologna Soccorso

Ha un malore: congelato per

11 kit per Uipotermia usato su un uomo n arresto

& VALERIO BARONCINI
« GILBERTO DOND

STAVA per morire a causa di un
arrestn cardiaco che Vaveva colpt

to mentre sos{enNeva un  esame
o5t universitario. Invece il raga:-
¥7 anni, & $iato salvato gragic 4
un'innovativa tocoica con oui i
medici del Maggiore I'hanno ‘con

gelare’. Ora il glovane sta benissi

o, non b riportato danni newn-
logict e 1l suo caso & i prime in Tta-
fia di quesio tp , perché & sta-
1o impiegato un kit di raffredda-
mento “a placche’ che in Italia ha
soln l'ospedale Maggiore e che

damentale per

0 SAngue

rallentande cosi Factivit & in so-
stunzy, facendolo ‘comsumars di
mend, In questo modo 81 ridoeco-

LA VICENDA & avvenuia [z set-
fimana scorsa in un pacse della
prima cintura bolognese c 51 &€ 0
solta positivamente grazie alla si-
perge {ra il 118, la rianimazione ¢
I casdiologia dell"Ausl. [l ragazeo
stavasostenendo esame di abi-
litazione professionale g
statocolto da un malore ed &

do di praticare il mussaggio cordi
aco che si & messa subito all'ope-
ra, salvandogli (la prima volta) la
vita. La chiamgta al 118 € partita
alle 9,30 ¢ gli operaton dell'ambu-
lanza e dellamomedica dopo 18
minuti erano gk sul posto. 1 gio-
yane & stato tragtate cod il defibril
latore ¢ inmubaie poi, prima del
trasporio al Maggriore, 1 medic
hanno uilizzo la nuova tec
per lipotermis Hanno applicat
al pariente 7-8 placche adesive ret-
angolari, contznenti un gel spe
ciale in grado di ridurre veloce-
mente la temperatur cofpores. E

wmma ool | TETTIPErR-

salvarlo

cardiaco. Primo casoy

no frai 32 & 1 34 gradi il livello da




PreHospital Induction

Original Investigation

Effect of Prehospital Induction of Mild Hypothermia on Survival

and Neurological Status Among Adults With Cardiac Arrest
A Randomized Clinical Trial

Francis Kim, MD; Graham Nichaol, MD, MPH: Charles Maynard, PhD; Al Hallstrom, PhD: Peter J. Kudenchuk, MD;
Thomas Rea, MD, MPH; Michael K. Copass, MD; David Carlbom, MD; Steven Deem, MD; W. T. Longstreth Jr, MD;
Michele Olsufla, RN: Leonard A. Cobb, MD

Although use of prehospital cooling reduced core
temperature

by hospital arrival and reduced the time to reach a
temperature of 34°C, it did not improve survival or
neurological status.

JAMA 2014
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Targeted Temperature Management

at 33°C versus 36°C after Cardiac Arrest

Niklas Nielsen, M.D., Ph.D., Jern Wetterslev, M.D., Ph.D., Tobias Cronberg, M.D., Ph.D.,
David Erlinge, M.D., Ph.D., Yvan Gasche, M.D., Christian Hassager, M.D., D.M.Sci.,
Janneke Horn, M.D., Ph.D., Jan Hovdenes, M.D., Ph.D.,

Jesper Kjaergaard, M.D., D.M.Sci., Michael Kuiper, M.D., Ph.D., Tommaso Pellis, M.D.,
Pascal Stammet, M.D., Michael Wanscher, M.D., Ph.D., Matt P. Wise, M.D., D.Phil.,
Anders Aneman, M.D., Ph.D., Nawaf Al-Subaie, M.D.,

Seren Boesgaard, M.D., D.M.Sci., John Bro-Jeppesen, M.D., lole Brunetti, M.D.,
Jan Frederik Bugge, M.D., Ph.D., Christopher D. Hingston, M.D.,

Nicole P. Juffermans, M.D., Ph.D., Matty Koopmans, R.N., M.Sc.,

Lars Keber, M.D., D.M.Sci., Jerund Langergen, M.D., Gisela Lilja, O.T.,
Jacob Eifer Mgller, M.D., D.M.Sci., Malin Rundgren, M.D., Ph.D.,
Christian Rylander, M.D., Ph.D., Ondrej Smid, M.D., Christophe Werer, M.D.,
Per Winkel, M.D., D.M.Sci., and Hans Friberg, M.D., Ph.D.,
for the TTM Trial Investigators™



ORIGINAL ARTICLE

Targeted Temperature Management
at 33°C versus 36°C after Cardiac Arrest

Qutcome

Primary outcome: deaths at ¢
Secondary outcomes
Neurologic function at fo

CPCof 3-5

1.0+
0.8+
s .
= 0.6l
a D
s — _ 36°C group
z
B 33°C group
£ 0.4
[
o
0.2+
P=0.51
0.0 T T T T 1
] 200 400 600 800 1000
Days since Randomization
No. at Risk
33°C group 473 230 151 64 15
36°C group 466 235 144 63 12

Hazard Ratio
or Risk Ratio
(95% ClI)*

.06 (0.89-1.28)

.02 (0.88-1.16)

P Value

0.51

0.78

Nielsen N. et al. NEJM 2013




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Targeted Temperature Management

at 33°C versus 36°C after Cardiac Arrest

Niklas Nielsen, M.D., Ph.D., Jern Wetterslev, M.D., Ph.D., Tobias Cronberg, M.D., Ph.D.,
David Erlinge, M.D., Ph.D., Yvan Gasche, M.D., Christian Hassager, M.D., D.M.Sci.,

In unconscious survivors of out-of-hospital cardiac
arrest of presumed cardiac cause, hypothermia at a
targeted temperature of 33°C did not confer a benefit as
compared with a targeted temperature of 36°C.

Jan Frederk Bugge, M.U., Ph.U., Chnistopner D. Hingston, M.D.,
Nicole P. Juffermans, M.D., Ph.D., Matty Koopmans, R.N., M.Sc.,

Lars Keber, M.D., D.M.Sci., Jerund Langergen, M.D., Gisela Lilja, O.T.,
Jacob Eifer Mgller, M.D., D.M.Sci., Malin Rundgren, M.D., Ph.D.,
Christian Rylander, M.D., Ph.D., Ondrej Smid, M.D., Christophe Werer, M.D.,
Per Winkel, M.D., D.M.Sci., and Hans Friberg, M.D., Ph.D.,
for the TTM Trial Investigators™




The NEW ENGLAND JOURNAL of MEDICINE

EDITORIAL

Temperature Management and Modern Post—Cardiac Arrest Care
Jon C. Rittenberger, M.D., and Clifton W. Callaway, M.D., Ph.D.




The NEW ENGLAND JOURNAL of MEDICINE

EDITORIAL

Temperature Management and Modern Post—Cardiac Arrest Care
Jon C. Rittenberger, M.D., and Clifton W. Callaway, M.D., Ph.D.

The most important message to take from this trial is that
modern, aggressive care that includes
attention to temperature
works, making survival more likely than death when a patient is
hospitalized after CPR




IMMEDIATE CORONARY ANGIOGRAPHY IN SURVIVORS OF OUT-OF-HOSPITAL CARDIAC ARREST

IMMEDIATE CORONARY ANGIOGRAPHY IN SURVIVORS OF OUT-OF-HOSPITAL
CARDIAC ARREST

CHrisTian M. SpavLoing, M.D., Luc-Marie Jovy, M.D., ALun Roseneerc, M.D., Mendran MomncH, M.D.,
Sivon M. WeBer, M.D., Jean-Francois A. DHanauT, M.D., PH.D., anD PiERRE Caru, M.D.

Acute coronary artery occlusion is frequent in survivors of out of hospital
cardiac arrest

Urgent coronary angiography (84 pz)

Normal coronary arteries 17 (20%)

CAD insignificant 7 (8%)
CAD significant 60 (71%)
Single vessel disease 22
Multivessel 37
TC 1
Coronary occlusion 40 (48%)

In the 42% of case STEMI on ECG post-ROSC

Spaulding CM, et al. N Engl J Med 1997; 336: 1629-1633



Therapeutic hypothermia and

coronary angiography

Bologna Maggiore Hosp Experience -
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Emergency coronary angiography /PClI
in the setting of OHCA

Ritmo iniziale
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Post-cardiac Arrest Syndrome

 Anoxic brain injury
 Myocardial dysfunction
e Systemic ischemic / reperfusion response

» Persistent precipitating pathology

Nolan JP et al, Resuscitation 2008:; 79: 350-
379



Post-cardiac Arrest Syndrome

 Anoxic brain injury

 Myocardial dysfunction

e Systemic ischemic / reperfusion resp

» Persistent precipitating pathology

P

Post-arrest

haemodynamic
instability
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Management of postcardiac arrest myocardial
dysfunction

. ab ] i b
Wulfran Bougouin™™° and Alain Cariou™™"°

“Rappresenta una forma particolare di stunning
miocardico che porta ad una disfunzione miocardica
grave ma reversibile”

Curr Opin Crit Care 2013; 19: 195-201



Timing and reversibility of systolic
dysfunction

Myocardial Dysfunction After Resuscitation From Cardiac Arrest:
An Example of Global Myocardial Stunning

KARL B. KERN, MD, FACC, RONALD W. HILWIG, DVM, PuD,* KYOO H. RHEE, MD,
ROBERT A. BERG, MD o

Manuel Ruiz-Bailén® *, Eduardo

Martinez-Escobar ¢, Ra

Reversible myocardial dysfunction after cardiopulmonary resuscitation

¥

Aguayo de Hoyos?, Silvia Ruiz-Navarro?®, Miguel Angel

Diaz-Castellanos ¢, Luis Rucabado-Aguilar?, Francisco Javier Gomez-Jiménez d Sergio

fael Melgares Moreno f, Javier Fierro-Roson ©
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COINVOLGIMENTO VASCOLARE
POST ARRESTO CARDIACO

Dog : isease after cardiac arrest: a

. serrent,° Mehran Monchi.? Alain Cariou,®
Jean-Francois Dhainaou® and Christian Spaulding®

Conclusion

The postresuscitation phase after out-of-hospital cardiac
arrest is characterized by a systemic inflammatory re-
sponse similar to that observed in other systemic inflam-
matory conditions such as severe sepsis.

L’'insufficienza circolatoria post arresto cardiaco e
aggravata da un concomitante stato vasoplegico che
Impone l'utilizzo di vasopressori e infusione di liquidi

Curr Opin Crit Care 2004; 10: 208-212
JACC 2002; 40: 2110-2116



Post-cardiac Arrest Syndrome

 Anoxic brain injury
 Myocardial dysfunction
e Systemic ischemic / reperfusion response

» Persistent precipitating pathology
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Severe Hypoglycemia—Induced Lethal Cardiac
Arrhythmias Are Mediated by Sympathoadrenal Activation

Candace M. Renu,' Dorit Daplma-[ken,' Y. Stefanie (;'-llen,' Jennifer Vamler“"eele,' Krishan ch!-l,lli,l

. 1.2
and Simon J. Fisher

Mechanisms of Sudden Cardiac Death Due to
Insulin-Induced Hypoglycemia
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Man, 45 years old, physiotherapist, regular physical activity
Witnessed cardiac arrest, rhythm onset: PEA
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After ROSC
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At hospital arrival
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How to Improve Survival After OHCA

Key Areas for the Next 10 Years

 |dentification of high-risk patients
* Increased use of bystander CPR and AEDs

e Improved understanding of the use of
hypothermia

e Determining which patients should undergo
Immediate coronary angiography

e Determine the importance of ECMO during
CPR
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