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Resuscitation 95 (2015) 202-222

Contents lists available at ScienceDirect

. . EUROPEAN
Resuscitation @) |Fesuscraon
COUNCIL
journal homepage: www.elsevier.com/locate/resuscitation
European Resuscitation Council and European Society of Intensive (!) CrossMark

Care Medicine Guidelines for Post-resuscitation Care 2015
Section 5 of the European Resuscitation Council Guidelines for
Resuscitation 2015*

Jerry P. Nolan®"*, Jasmeet Soar¢, Alain Cariou, Tobias Cronberg®,

Véronique R.M. Moulaert’, Charles D. Deakin®, Bernd W. Bottiger", Hans Friberg’,
Kjetil Sunde’, Claudio Sandroni*
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MNie reaguje
i nie oddycha prawidiowo

Zadzwon
po pogotowie ratunkowe

Wykonaj 30 ucisnied
klatki piersiowej

REAKCJA
SPOLECZENSTWA
RATUJE ZYCIE

Wykonaj 2 oddechy

ratownicze

Kontynuuj RKO
w stosunku 30:2

Gdy dostepne AED
- wigaz i wykonuj polecenia
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A Vladimir
Alexandrovich

Negovsky19032003)

I Choroba
poresuscytacyjna

NegovskWwA. The second step in resuscitatiogthe treatment2 ¥ ( K-8BE & U@ O G A2y RAASIT&ZSQd wSadzaOAGf d
NegovskwA.Postresuscitatiomlisease Crit CareMed. 1988;16:942 6.
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Resuscitation (Z008) 79, 3150—37%

available at www.sciencedirect.com
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ILCOR CONSENSUS STATEMENT

Post-cardiac arrest syndrome: Epidemiology,
pathophysiology, treatment, and prognostication

A Scientific Statement from the International Liaison

Committee on Resuscitation; the American Heart
Association Emergency Cardiovascular Care
Committee; the Council on Cardiovascular Surgery
and Anesthesia; the Council on Cardiopulmonary,
Perioperative, and Critical Care; the Council on
Clinical Cardiology: the Council on Stroke™ > -*

Jerry P. Nolan*, Robert W. Neumar, Christophe Adrie, Mayuki Aibiki,
Huhert A. Berg, Bernd ‘-H Buttiger Cliftcnn Callaway, RDbEI‘t S. B Clark
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Resusci tation 84 (2013) 337-342

Contents lists available at ScienceDirect
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Clinical paper
The influence of induced hypothermia and delayed prognostication on the mode
of death after cardiac arrest*

Irina Dragancea®*, Malin Rundgren?, Elisabet Englund®, Hans Friberg?, Tobias Cronberg*
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Cause of death

[ ]Cardiac disorder
#Brain injury
[ ]Other

1-3 days 4.6 days 1-14 days

Time between CA-death

>15 days
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Powrot spontanicznego krazenia i Spigczka

Drogi oddechowe i oddychanie

* Utrzymuj SpO, 94-98%

® Zaawansowane zabezpieczenie droznosci drég
oddechowych

® Monitorowanie krzywej kapnografii

" Wentylacja ptuc z zachowaniem normokapni

Krazenie

® 12-odprowadzeniowe EKG

® Uzyskaj wiarygodny dostep dozylny

® Utrzymuj ci$nienie skurczowe > 100 mmHg

® Plyny (krystaloidy) — przywr6¢ normowolemie

*® Inwazyjne monitorowanie cisnienia tetniczego krwi

® Rozwaz leki wazopresyjne / inotropowe w celu
utrzymania ci$nienia skurczowego

Natychmiastowe leczenie

Kontrola temperatury
" Stata temperatura 32-36°C
® Sedacja; kontrola dreszczy

Prawdopodobna
przyczyna kardiogenna?

TAK  Uniesienia odcinka ST w 12-odprowadzeniowym EKG?

NIE
Przyczyna zatrzymania r
NIE krazenia zidentyfikowana?

TAK

Postepowanie w OIT
Kontrola temperatury: stata temperatura 32-36°C przez
> 24 h; zapobiegaj goraczce przez co najmniej 72 h
Utrzymuj normoksje i normokapnie; wentylacja oszczedzajaca
ptuca
® Optymalizacja parametréw hemodynamicznych (MAP,
mleczany, ScvO,, CO/Cl, diureza)
Echokardiografia
Utrzymuj normoglikemie
® Zdiagnozuj/lecz drgawki (EEG, sedacja, leki przeciwdrgawkowe)
® Odrocz ocene rokowania na co najmniej 72 h

Rozpoznanie

Prewencja wtérna
np. ICD, badania przesiewowe w kierunku
wrodzonych zaburzen, ocena czynnikéw ryzyka

Optymalizacja powrotu do zdrowia
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Powroét spontanicznego krazenia i $pigczka

Drogi oddechowe i oddychanie

* Utrzymuj SpO, 94-98%

® Zaawansowane zabezpieczenie droznosci drog
oddechowych

® Monitorowanie krzywej kapnografii

® Wentylacja ptuc z zachowaniem normokapni

Krazenie

® 12-odprowadzeniowe EKG

® Uzyskaj wiarygodny dostep dozylny

® Utrzymuj cisnienie skurczowe > 100 mmHg

® Plyny (krystaloidy) — przywré¢ normowolemie

® Inwazyjne monitorowanie cisnienia tetniczego krwi

® Rozwaz leki wazopresyjne / inotropowe w celu
utrzymania cisnienia skurczowego
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Kontrola temperatury

® Stata temperatura 32-36°C
® Sedacja; kontrola dreszczy
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A Kontrolowanareoksygenacj§SaO2 998%)

A Most hyperoxicanimalswere stuporous NDS=61.64.2

A Sat94-96% groumppearedawareof their surroundings NDS=43.¢ 5.9
pP<0.05

BalanIS,FiskumG,HazeltonJ,Cotto-CumbaC, Rosenthal RBximetryguidedreoxygenationmprovesneurologicabutcome
after experimentalcardiacarrest Stroke2006;37:300813.

A2ASt221 N2R(khordwed | RIF YA S
i coHnc LJ O2c 20605 128 EzpitaliiJs m

A Hyperoxiagroup -1 YA SNI St y 21

A Normoxiagroup -1 YASNIU St y 21

A Hypoxiagroup -1 YASNI St y 21

KilgannonJH, Jones AEhapiroNI, et al Associatiorbetweenarterial hyperoxiafollowing resuscitation from cardiac arrest andhaspital
mortality. JAMA2010;303:216§71.
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A Normokarbia

A2Syagetl o2l wmn Ks58KYAY
A ETCQ 3540 mmHg /Kapnografia!/

A PaCQ40-45 mmHg
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Prawdopodobna
przyczyna kardiogenna?

TAK  Uniesienia odcinka ST w 12-odprowadzeniowym EKG?

Przyczyna zatrzymania
krazenia zidentyfikowana?

TAK
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A Unikanie tachykardii
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Postepowanie w OIT

® Kontrola temperatury: stata temperatura 32-36°C przez
> 24 h; zapobiegaj gorgczce przez co najmniej 72 h

® Utrzymuj normoksje i normokapnie; wentylacja oszczedzajaca
ptuca

® Optymalizacja parametréw hemodynamicznych (MAP,
mleczany, ScvO,, CO/Cl, diureza)

® Echokardiografia

® Utrzymuj normoglikemie

® Zdiagnozuj/lecz drgawki (EEG, sedacja, leki przeciwdrgawkowe)

® Odrocz ocene rokowania na co najmniej 72 h

Prewencja wtdrna
np. ICD, badania przesiewowe w kierunku
wrodzonych zaburzen, ocena czynnikéw ryzyka

Dalsze leczenie
i rehabilitacja
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FIPOtErmia terapeutyczn
o S\

A Lata B0 )0X¢wieku

A Peter Saftar
A Vladimir Negovsky
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A Bernard et al.
A HACA Trlal The New England

Journal of Medicine

Copyright © 2002 by the Massachusetrs Medical Society

VOLUME 346 FERRUARY 21, 2002 NUMBER 8

MILD THERAPEUTIC HYPOTHERMIA TO IMPROVE THE NEUROLOGIC
OUTCOME AFTER CARDIAC ARREST

THE HYPOTHERMIA AFTER CARDIAC ARREST STUDY GROUP*

The NEW ENGLAND
JOURNAL o MEDICINE

Treatment of comatose survivors of out-of-hospital cardiac arrest with induced hypothermia

Stephen A Bernard, Timathy W Gray, Michael D Buist, Bruce M Jones, et al The New England Journal of Medicine. Boston: Feb 21, 2002, Yal. 345, Iss. 8; py. 557,
7 pgs
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Targeted Temperature
Management

Temperature Control
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Postepowanie w OIT

" Kontrola temperatury: stata temperatura 32-36°C przez
> 24 h; zapobiegaj gorgczce przez co najmniej 72 h

® Utrzymuj normoksje i normokapnie; wentylacja oszczedzajaca
ptuca

" Optymalizacja parametrow hemodynamicznych (MAP,
mleczany, ScvO,, CO/C], diureza)

" Echokardiografia

® Utrzymuj normoglikemie

" Zdiagnozuj/lecz drgawki (EEG, sedacja, leki przeciwdrgawkowe)

® Odrocz ocene rokowania na co najmniej 72 h
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The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

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

METHODS
In an international trial, we randomly assigned 950 unconscious adults after out-of-
hospital cardiac arrest of presumed cardiac cause to targeted temperature manage-
ment at either 33°C or 36°C. The primary outcome was all-cause mortality through
. secondary outcomes 1ncluded a composite of poor neurologic
function or death at 180 days, as evaluated with the Cerebral Performance Category
(CPC) scale and the modified Rankin scale.

RESULTS
In total, 939 patients were included in the primary analysis. At the end of the trial,
50% of the patients in the 33°C group (235 of 473 patients) had died, as compared
with 48% of the patients in the 36°C group (225 of 466 patients) (hazard ratio with
a temperature of 33°C, 1.06; 95% confidence interval [CI], 0.89 to 1.28; P=0.51). At
the 180-day follow-up, 54% of the patients in the 33°C group had died or had poor
neurologic function according to the CPC, as compared with 52% of patients in the
36°C group (risk ratio, 1.02; 95% CI, 0.88 to 1.16; P=0.78). In the analysis using the

“modified Rankin scale, the comparable rate was 520 I DOth groups (IIsK ratio,

1.01; 95% CI, 0.89 to 1.14; P=0.87). The results of analyses adjusted for known

prognostic factors were similar.




RADA ;=<2 :
www.prc.krakow.pl RESUSCYTACJI 4

@ EuuuPEJsuA POLSKA ™

J IEEUSE"I"TMJI

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

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

CONCLUSIONS
In unconscious survivors of out-of-hospital cardiac arre

compared with a targeted temperature of 36°C. (Funded by o
Foundation and others; TTM ClinicalTrials.gov number, NCT01020916 J)

This article was published on November 17,
2013, at NEJM.org.
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OBJECTIVE To determine whether prehospital cooling improves outcomes after resuscitation
from cardiac arrest in patients with ventricular fibrillation (VF) and without VF.

DESIGN, SETTING, AND PARTICIPANTS A randomized clinical trial that assigned adults with
prehospital cardiac arrest to standard care with or without prehospital cooling, accomplished

by infusing up to 2 L of 4°C normal saline as soon as possible following return of spontaneous
circulation. Adults in King County, Washington, with prehospital cardiac arrest and
resuscitated by paramedics were eligible and 1359 patients (583 with VF and 776 without VF)
were randomized between December 15, 2007, and December 7, 2012. Patient follow-up was
completed by May 1, 2013. Nearly all of the patients resuscitated from VF and admitted to the
hospital received hospital cooling regardless of their randomization.

MAIN OUTCOMES AND MEASURES The primary outcomes were survival to hospital discharge
and neurological status at discharge.
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RESULTS The intervention decreased mean core temperature by 1.20°C (95% Cl, -1.33°C to
-1.07°C) in patients with VF and by 1.30°C (95% Cl, -1.40°C to -1.20°C) in patients without VF
by hospital arrival and reduced the time to achieve a temperature of less than 34°C by about 1
hour compared with the control group. However, survival to hospital discharge was similar
among the intervention and control groups among patients with VF (62.7% [95% Cl,
57.0%-68.0%] vs 64.3% [95% Cl, 58.6%-69.5%], respectively; P = .69) and among patients
without VF (19.2% [95% Cl, 15.6%-23.4%] vs 16.3% [95% Cl, 12.9%-20.4%], respectively;

P = .30). The intervention was also not associated with improved neurological status of full
recovery or mild impairment at discharge for either patients with VF (57.5% [95% Cl,
51.8%-63.1%] of cases had full recovery or mild impairment vs 61.9% [95% Cl, 56.2%-67.2%]
of controls; P = .69) or those without VF (14.4% [95% Cl, 11.3%-18.2%] of cases vs 13.4%
[95% C1,10.4%-17.2%] of controls; P = .30). Overall, the intervention group experienced
rearrest in the field more than the control group (26% [95% Cl, 22%-29%] vs 21% [95% ClI,
18%-24%], respectively; P = .008), as well as increased diuretic use and pulmonary edema on
first chest x-ray, which resolved within 24 hours after admission.
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E With ventricular fibrillation Without ventricular fibrillation

1.00+ 1.00+

Death without awakening

Intervention
Control

Death without awakening

Awakening
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Proportion Achieving Outcomes

Awakening
T T T T T

10 15 20 15 20

Days Since Cardiac Arrest Days Since Cardiac Arrest

CONCLUSION AND RELEVANCE 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 among patients resuscitated from prehospital VF or those
without VF.
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A TTMzalecaneau nieprzytomnych po OHCA
ROSC | rytmach do defibrylacii
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godziny od ROSC
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Dalsze badania:
A Optymalnatemperatura docelowa?

A Optymalny czasi OK-O1-R1 I YA I K
A Optymalny czas ogrzewania? )
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A Drgawki
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I Clonazepam

I Walproinian levetiracetam propofol

I Zwiotczenie/Monitorowanie EEG
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Postepowanie w OIT

® Kontrola temperatury: stata temperatura 32-36°C przez
> 24 h; zapobiegaj gorgczce przez co najmniej 72 h

® Utrzymuj normoksje i normokapnie; wentylacja oszczedzajaca
ptuca

® Optymalizacja parametréw hemodynamicznych (MAP,
mleczany, ScvO,, CO/Cl, diureza)

® Echokardiografia

® Utrzymuj normoglikemie

® Zdiagnozuj/lecz drgawki (EEG, sedacja, leki przeciwdrgawkowe)

® Odrocz ocene rokowania na co najmniej 72 h

Prewencja wtdrna
np. ICD, badania przesiewowe w kierunku
wrodzonych zaburzen, ocena czynnikéw ryzyka

Dalsze leczenie
i rehabilitacja
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