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JAMA Intravenous Drug Administration During Out-of-Hospital
Cardiac Arrest: A Randomized Trial

Theresa M. Olasveengen; Kjetil Sunde; Cathrine Brunborg; et al.
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Chain of survival

BLS / ALS resus
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Post-rianimazione 2015

e Capitolo nuovo
* Due algoritmi

* |In collaborazione con I'European Society of
Intensive Care Medicine (ESICM)
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Care Medicine Guidelines for Post-resuscitation Care 2015
Section 5 of the European Resuscitation Council Guidelines for
Resuscitation 2015™
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Véronique R. M. Moulaert guidelines for post-resuscitation care

Charles D. Deakin
Bernd W. Bottiger
Hans Friberg
Kjetil Sunde
Claudio Sandroni

OF INTENSIVE CARE 4.

@ @% : EUROPEAN SOCIETVAgNT ¢ J.P. Nolan et al. Resuscitation 2015; 95:202-22
IRC W) MEDICINE N Intensive Care Medicine 2015; epub ahead of print.
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Algoritmo
post-ROSC
2015

Return of spontaneous circulation and comatose

Airway and breathing
* Maintain 5p0_ 94 - 95%

* Insert acvanced prway

* Waveform capnography
* Ventiate kings to normocapnia

Circulation

* 12-ead ECG

* Obtain reliable intravenous access

* Aarn for SBP > 100 mentg
Fluid (crystalioid STOrE NOTMO! mia
intra-arterial DA prassure monitonng
Consider vasopressor/ Inotrope to maintain S8P

Control temperature
* Constant temperature 32°C - 36°C
Sedation; control shivering

NO Likedy cardine cause? YES

YES 12-00d ECG ST elevation?

Tem ature ¢ i constant temper. 32°C - 36°C

far = 24ky; prevent fever for st least 72 K
Maintain moxia and NoIMmocs 3 tective ventliation

Optimise haemodynamics
(MAF, lactate, ScvO_, COXCH, urine output)
Echocardiography

Maintain
convulsants)

ry prevention
e.4.ICD, screen for inberited disorders,
risk factor management
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Algoritmo post-rianimazione 2015

Componenti i

1. Stabilizzazione immediata |

2. Diagnosi e trattamento delle cause | s

3. Recupero funzionale e prognosi |

@ @% : J.P. Nolan et al. Resuscitation 2015; 95:202-22
IRC %) ¢ Intensive Care Medicine 2015; epub ahead of print.
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Return of spontaneous circulation and comatose

Airwsy and breathing

* Maintain 5p0_ 94 - 96%

* Insert advanced airway

* Waveform capnography

» Ventiate ings to normocapnia

Circulation

* 12-lead ECG

= Obtain reliable imtravenous access

» Aun for SBP > 100 menty

* Fluid (crystalioid) - restore normovolasmia

= intra-arterial blood pressure monitoring

= Consider vasopressor/ Inotrope ta maintaln S8P

Immediate treatment

Control temperature
* Constant temperature 32°C - 36°C

* Sedation; control shivering

1. Stabilizzazione immediata
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Immediate treatment

Return of spontaneous circulation and comatose

A, B, C D(T)

Airway and breathing

= Maintain SpO, 94 - 98%

= Insert advanced airway

= Waveform capnography

= Ventilate lungs to normocapnia

Circulation
= 12-lead ECG
= Obtain reliable intravenous access

= Aim for SBP > 100 mmHg

= Fluid (crystalloid) - restore normovolaemia

= |ntra-arterial blood pressure monitoring

= Consider vasopressor/ inotrope to maintain SBP

Control temperature
= Constant temperature 32°C - 36°C
= Sedation; control shivering

J.P. Nolan et al. Resuscitation 2015; 95:202-22
Intensive Care Medicine 2015; epub ahead of print.
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Resuscitation Science

Air Versus Oxygen in ST-Segment—Elevation
Myocardial Infarction

Dion Stub, MBBS, PhD; Karen Smith, BSc, PhD:; Stephen Bernard, MBBS, MD:
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Association Between Arterial Hyperoxia
Following Resuscitation From Cardiac Arrest
and In-Hospital Mortality

J. Hope ]\']gan non, MD Context Laboratory investigations suggest that exposure to hyperoxia after resuscita-

Alan E. Jones, MD tion from cardiac arrest may worsen anoxic brain injury; however, clinical data are lacking.
Nathan I. Shapiro, MD, MPH Objective To test the hypothesis that postresuscitation hyperoxia is associated with
Mark G. Angelos, MD increased mortality.

Table 4. Outcomes of Study Patients

All Patients Hypoxia Normoxia Hyperoxia
(N = 6326) (n = 3999) (n=1171) (n = 1156)
In-hospital mortality, No. 3561 (56) 2297 (57) 532 (45) /32 (63
(%) [95% Cl]2@ [65-58] [56-59] [43-48] -
Survivors, No. (%) 2765 (44) 1702 (43) 639 (55) 424 (37)
Independent functional 939 (34) 570 (33) 245 (38) 124 (29)
status at hospital [32-36] [31-36] [35-42] [25-34]
discharge, No.
(%) [95% CI]P

IRC C JAMA. 2070:303(21):2165-2171
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Limiti
| risultati non erano stati corretti per FiO,, gravita della
malattia e variabili pre-ospedaliere

Ipo- ed iperossia definite sulla base del primo EGA

Possibile bias selettivo (30% esclusi per la mancanza di
EGA)
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Arterial hyperoxia and in-hospital mortality after
resuscitation from cardiac arrest

Rinaldo Bellomo'", Michael Bailey', Glenn M Eastwood?, Alistair Nichol', David Pilcher?, Graeme K Hart?,
Michael C Reade’, Moritoki Egi*, D James Cooper’, the Study of Oxygen in Critical Care (SOCC) Group

 Multicentrico osservazionale, da registro clinico di ICU in Australia
* n=11.000 pazienti rianimati da OHCA
 Qutcome primario: mortalita intraospedaliera

Table 6 Multiple regression models for in-hospital mortality and survival time using an APACHE llI-based marker of
severity®

Variable Hospital mortality P value Time to death P value
OR (95% ClI) HR (95% Cl)
AP3no-ox° 15 (15 to 16) <0.0001 12 (1210 12) <0.0001
Treatment limitation® 53(381t072) <0.0001 1.7 (1.5 to 1.8) <0.0001
Year of admission 09 (09 to 0.9) <0.0001 097 (0.96 to 0.98) <0.0001
Lowest glucose in first 24 hours 1.1 (1.1 to 1.1) <0.0001 102 (1.02 to 1.03) <0.0001
Hospital admission from home 13 (1.1 to 14) 0.0002 1.1 (1.0to 1.1) 0.02
Hypoxia/poor O, exchange versus normoxia 12 (1.1 to 14) 0.002 1.1 (1.0 to 1.2) 0.01
Hyperoxia versus normoxia 12 (1.0 to 1.5) 004 1.1 (1010 1.2) 0.20

E
Y (@) ;
IRC C Bellomo et al. Critical Care 2011, 15:R90
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Confermato l'effetto sfavorevole dell’ipossia
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ERC Guidelines 2015

* Non appena la saturazione di ossigeno puo
essere monitorata in modo attendibile (con
EGA o pulsiossimetria), regolare la FiO2 per
ottenere una Sa02 di 94-98%.

e Evitare I'ipossiemia
— Assicurarsi di avere una misurazione attendibile
della SaO, prima di ridurre la FiO,

J.P. Nolan et al. Resuscitation 2015; 95:202-22
Intensive Care Medicine 2015; epub ahead of print.
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Che PaCO, mantenere?
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Resuscitation Science
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Association Between Postresuscitation Partial Pressure
of Arterial Carbon Dioxide and Neurological Outcome
in Patients With Post-Cardiac Arrest Syndrome

Brian W. Roberts, MD: J. Hope Kilgannon, MD: Michael E. Chansky, MD; Neil Mittal, MD:
Jonathan Wooden, MD: Stephen Trzeciak, MD, MPH

. r
No Exposure Only Hypercapnia Only Hypocapnia Both*
(No PaCO2 €30 or Exposure Exposure (PaCO2 =30 and 250)
=50) (PaCO2 250) (PaCO2 <s30)

Exposure to Partial Pressure of Arterial CO, (PaCO,) (mmHg)

Circulation. 2013:127:2107-2113;


https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIPVjounuMgCFUU7GgodTzUFNw&url=https://www.youtube.com/user/ircouncil&psig=AFQjCNHLFuZZO7_zkr0aX5JYb5cc56mXqA&ust=1444580278536143
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIPVjounuMgCFUU7GgodTzUFNw&url=https://www.youtube.com/user/ircouncil&psig=AFQjCNHLFuZZO7_zkr0aX5JYb5cc56mXqA&ust=1444580278536143

Contents lists available at SciVerse ScienceDirect
RESUSCITATION

Resuscitation

ET SF FR journal homepage: www.elsevier.com/locate/resuscitation i =

Clinical paper

Arterial carbon dioxide tension and outcome in patients admitted to the
intensive care unit after cardiac arrest™

Antoine G. Schneider®®! Glenn M. Eastwood?!, Rinaldo Bellomo?->* Michael Bailey?,
Miklos Lipcsey €, David Pilcherd, Paul Young®f, Peter Stow¢, John Santamaria®,
Edward Stachowski!, Satoshi Suzuki?, Nicholas C. Woinarski?, Janine Pilcherf

OR (95% CI) . <V3alue %L1) p-Value
Mortality
Hypo- vs nM cappia 1.12 (1.00- 123: 0.04 1.04 (0.98-1.10) 0.24
e s MAGEERN it ospedaligraoutcome primaiioo 100 o1
Hyper- vs. hypocapnia 0.95 (0.85-1.06) 0.34 1.00 (0.94-1.07) 0.91

e Analisi multivariata

Death OR failure to be discharged home

Hypo- vs. nommo@pyfretta per com@ﬁ:ﬂd@t?éégra‘\gi};&, TTM, lipaitezioni dio.06

Hyper- vs. normocapnia 0.97 (0.89 1.00 (0.96-1.05) 0.83
Hyper- vs. hypockfi@ila mento, glicemiajoprovenienza, I"a()g,% (0.91-1.01) 0.09

IRC @'% . Resuscitation 2013; 84:927-34
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STUDY PROTOCOL Open Access

A pilot feasibility, safety and biological efficacy
multicentre trial of therapeutic hypercapnia after
cardiac arrest: study protocol for a randomized
controlled trial

Glenn M Eastwood'“?, Antoine G Schneider®, Satoshi Suzuki®, Michael Bailey?, Rinaldo Bellomo'*,
for the CCC trial investigators

Methods/Design: The CCC trial is a pilot multicentre feasibility, safety and biological efficacy randomized
controlled trial recruiting adult cardiac arrest patients admitted to the intensive care unit after return of
spontaneous circulation. At admission, using concealed allocation, participants are randomized to 24 h of either
normocapnia (PaCO, 35 to 45 mmHg) or mild hypercapnia (PaCO, 50 to 55 mmHg). Key feasibility outcomes are
recruitment rate and protocol compliance rate. The primary biological efficacy and biological safety measures are
the between-groups difference in serum neuron-specific enolase and S100b protein levels at 24 h, 48 h and 72 h.

Secondary outcome measure include adverse events, in-hospital mortality, and neurological assessment at
6 months.
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ERC Guidelines 2015

* Fino a quando non saranno disponibili dati
prospettici, e ragionevole mantenere |la
normocapnia

— Monitorare la CO, con la ETCO, e 'EGA

— L'ipotermia puo ridurre la produzione di CO, e
causare ipocapnia durante il TTM

J.P. Nolan et al. Resuscitation 2015; 95:202-22
Intensive Care Medicine 2015; epub ahead of print.
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YES ad ECG ST elova
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: Consider
a Coranary anglography £ PCl ¢ nary anglography = PCI
. NO
Consider TT brain Cauve for cardiac arrest
and/oc CTPA Identified?
YES
Trest non-cardiac cause of
Catding Avwet Aderit 10 Intensive Care Uit

2. Diagnosi e trattamento delle cause
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« Cause di morte dopo arresto cardiaco
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18 4

16 -

14 -

12 4

10 -

3 Circolatoria (shock)

M Neurologica

“ 5 6 7 8 g 10 11 12 13 14 >14

Giorni dopo il ricovero in terapia intensiva

Lemiale V et al, Intensive Care Med 2013; 39: 1972-80
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Likely cardiac cause? YES

YES 12-lead ECG ST elevation?

NO

Diagnosis

@ @5 : J.P. Nolan et al. Resuscitation 2015; 95:202-22
IRC %) Intensive Care Medicine 2015; epub ahead of print.
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Table 2. Predictive Values of ST-Segment Elevation for

Significant Coronary Lesion and PCI n =310
ST-Segment Elevation Significant Coronary Significant
Predictive Values Lesion PCl
Positive predictive value 0.96 0.74
Specificity 0.95 0.83

E
g @'% 2 Dumas F et al Circ Cardiovasc Interv. 2010;3:200-207
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Quadro ECG post-ROSC e TIMI
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STEMI NSTEMI No ischemia

E
I%?’.’ @'5 2 Staer-Jensen H et al Circ Cardiovasc Interv. 2015;8:€002784 in press.
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B. Redfors et al. Resuscitation 2015; 90:13-20
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Percent death

757

n=1722

logrank test p < 0.01 No coro (=

Time (y)

Geri G et al Circ Cardiovasc Interv. 2015;8:e002303 in press.
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Design

Retrospective
Retrospective
Prospective
Retrospective
Retrospective
Prospective
Prospective
Prospective
Prospective

Retrospective

Overall (I-squared = 74%, p<0.001)

Favours conservative treatment

Crude OR for survival (95% Cl)
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—_— 2.46 (1.37,4.43)
—— 2.74 (1.57, 4.76)
* 3.41 (1.20, 9.67)
— 7.22 (4.73, 11.02)
—_— 2.65 (1.24, 5.67)
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Larsen and Ravkilde, Resuscitation 2012; 83:1427-33
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Raccomandazioni EAPCI

* Nei pazienti in arresto cardiaco
extraospedaliero
— Coronarografia immediata se 'ST all'ECG
— Coronarografia rapida (<2 ore) negli altri casi se

* Non c’@ causa hon-coronarica evidente

* Paziente emodinamicamente instabile

© @
RC (¥
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Noc M et al. Eurolntervention 2014;10:31-7
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Diagnosis

9 (@

Likely cardiac cause? YES

YES 12-lead ECG ST elevation?
NO

J.P. Nolan et al. Resuscitation 2015; 95:202-22
Intensive Care Medicine 2015; epub ahead of print.
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KU management
* Temperature control: constant temperature 32°C - 36°C
for = 24k prevent fever for st least 72 1
* Maintain normoxia and normecapnda; protective ventilation
* Optimise haemodyn: 5
(MAF, lactate, ScvO,, 'Cl, urine output)
* Echocardiography
* Maintain normoglycaemia

* Diagnose/treat selzures {(EEG, sedation, anticonvulsants)
* Delay prognostication for at least 72

Optimising

Secondary prevention
©.49.ICD, screen for inberited disorders,
risk factor management

3. Recupero funzionale e prognosi

9 (@)
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ICU management
= Temperature control: constant temperature 32°C - 36°C
for = 24h; prevent fever for at least 72 h
* Maintain normoxia and normocapnia; protective ventilation
= Optimise haemodynamics

(MAP, lactate, ScvO,, CO/Cl, urine output)
= Echocardiography
= Maintain normoglycaemia
= Diagnose/treat seizures (EEG, sedation, anticonvulsants)
= Delay prognostication for at least 72 h

Optimising recovery

Secondary prevention Follow-up and

rehabilitation

e.g. ICD, screen for inherited disorders,
risk factor management

@% : J.P. Nolan et al. Resuscitation 2015; 95:202-22
IRC %) ¢ Intensive Care Medicine 2015; epub ahead of print.
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“ ORIGINAL ARTICLE ”

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

Niklas Nielsen, M.D., Ph.D., Jorn 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., Jorund Langergen, M.D., Gisela Lilja, O.T.,
Jacob Eifer Meller, 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®

E
l%?: @'% i Nielsen N et al, N Engl J Med 2013; 369:2197-2206
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Esito neurologico TTM trial

Variable

CPC at follow-up

33°C Group 36°C Group

Total no. of patients 469 464
Category — no. (%)
1 195 (42) 183 (39)
oot 2 23 (5) 39 (8)
Poor 3 17 (4) 20 (4)
4 6 (1) 2 (0.5)
5 228 (49) 220 (47)
P value for trend 0.85

T =at 180+14 days

Nielsen N et al, N Engl J Med 2013; 369:2197-2206



ICU management
= Temperature control: constant temperature 32°C - 36°C
for = 24h; prevent fever for at least 72 h
* Maintain normoxia and normocapnia; protective ventilation
= Optimise haemodynamics

(MAP, lactate, ScvO,, CO/Cl, urine output)
= Echocardiography
= Maintain normoglycaemia
= Diagnose/treat seizures (EEG, sedation, anticonvulsants)
= Delay prognostication for at least 72 h

Optimising recovery

Secondary prevention Follow-up and

rehabilitation

e.g. ICD, screen for inherited disorders,
risk factor management

@% : J.P. Nolan et al. Resuscitation 2015; 95:202-22
IRC %) ¢ Intensive Care Medicine 2015; epub ahead of print.
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Contents lists available at SciVerse ScienceDirect
RESUSCITIATION

Resuscitation

journal homepage: www.elsavier.com/locate/resuscitation -

Clinical Paper

The frequency and timing of epileptiform activity on continuous
electroencephalogram in comatose post-cardiac arrest syndrome patients
treated with therapeutic hypothermia™*

Ram Mani?, Sarah E. Schmitt?, Maryann Mazer?, Mary E. Putt®9, David F. Gaieski®"*

Clinical Paper

Prognostic value of electrographic postanoxic status epilepticus in comatose
cardiac-arrest survivors in the therapeutic hypothermia era”™

Stéphane Legriel®*, Julia Hilly-Ginoux?, Matthieu Resche-Rigon?, Sybille Merceron?, Jeanne Pinoteau?,

* Fino al 25%-30% dei pazienti in coma dopo ACC presenta
attivita epilettica all’'EEG

* Lo stato di male epilettico postanossico ha un esito
sfavorevole nel >90% dei casi

@ E Mani et al. Resuscitation 2012; 83: 840-7
IRC @'% E Legriel et al. Resuscitation 2013; 84: 343-50
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EEG intermittente o continuo?



Alvarez et al. Critical Care 2013, 17:R190
http://ccforum.com/content/17/5/R190
‘c: CRITICAL CARE

RESEARCH Open Access

Yield of intermittent versus continuous EEG
in comatose survivors of cardiac arrest
treated with hypothermia

Vincent Alvarez', Alba Sierra-Marcos', Mauro Oddo? and Andrea O Rossetti'

 Comparazione tra cEEG e 2 tracciati da 20 minuti
estratti dal cEEG (“sEEG”)

e 34 tracciati analizzati

 Concordanza cEEG/sEEG:

— 97% per discontinuita e reattivita
— 94% per attivita epilettica

E
% @.% : Alvarez et al. Crit Care 2013; 17: R190.
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Resuscitation

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

Clinical Paper

Value analysis of continuous EEG in patients during therapeutic
hypothermia after cardiac arrest™

Amy Z. Crepeau "2+ Jennifer E. Fugate®%!, Jay Mandrekar®!, Roger D. White®"1,
Eelco F. Wijdicks %!, Alejandro A. Rabinstein®%!, Jeffrey W. Britton "'

* Controllo storico tra 91 pazienti con EEG
Intermittente vs. 62 con cEEG

* 5/62 (8%) convulsioni individuate con cEEG
vs. 2/91 (2%)

e Costo $4214vs.S 1571 per paziente
* Nessuna differenza di prognosi

2 E
g @'% 2 Crepeau et al. Resuscitation 2014; 85: 785-9.
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TELSTAR: Treatment of
ELectroencephalographic STatus epilepticus
After cardiopulmonary Resuscitation

* Pl: Jeannette Hofmeijer (Twente, NL)

* Pazienti: in coma dopo arresto cardiaco con
stato epilettico

 Comparazione: trattamento farmacologico (3
step) vs. nessun trattamento

 Outcome measure: esito neurologico
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Clinicaltrials.gov NCT02056236
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Prognosi



« Cause di morte dopo arresto cardiaco
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Giorni dopo il ricovero in terapia intensiva

Lemiale V et al, Intensive Care Med 2013; 39: 1972-80
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Morte da causa neurologica

 Rappresenta il 40-66% delle morti nei
pazienti ricoverati dopo arresto
extraospedaliero

* Prevale dopo i primi 3-4 giorni dal ROSC

 Dovuta principalmente a sospensione dei
trattamenti

Laver S and Nolan JP Intensive Care Med 2004; 30:2126-2128
Lemiale V et al, Intensive Care Med 2013; 39: 1972-80
Nielsen N et al, N EnglJ Med 2013; 369:2197-2206
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Previsione del danno neurologico

e Utile per:
— Informare correttamente i familiari

— Valutare la prosecuzione dei trattamenti

e Va effettuata ad almeno 72 ore
— Alcuni test possono essere effettuati prima

 Escludere le interferenze
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molto probabile
(FPR <5%, 95%Cl stretti)

Esito sfavorevole
probabile

Esito indeterminato
Osserva e rivaluta

Usare piu di una metodica ogni volta che & possible
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& Due o piu dei seguenfi
2 - Stato mioclono <48h dal ROSC Si
3 - Livelli elevati di NSE
- EEG areagente con burst-suppression o stato epilettico
- Danno diffuso su base anossica alla TAC/RMN cerebrale
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Conclusioni

* || trattamento post-rianimatorio e essenziale
per il successo della rianimazione

* 3 fasi:
— Stabilizzazione iniziale
— Trattamento della causa
— Recupero funzionale e prognosi

* E importante sapere quando & necessario
sospendere i trattamenti
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Grazie dell’attenzione!

sandroni@rm.unicatt.it

Polu/mzco
G I I Policlinico Agostino Gemelli
Universita Cattolica del Sacro Cuore
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Kilgannon et al., Crit Care Med 2014; 42:2083-2091
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