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Outcome after CPR In Germany

[]
n = 338
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CPR* ROSC Discharge 1year

*CPR following out-of-hospital cardiac arrest (36 months)

Bottiger BW et al., Heart 82:674-9, 1999
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What is the hospital discharge rate following
cardiac arrest of cardiac aethiology in Germany ?

e 15-25%
¢ 10-15%
' 5-10%

Seite 3 | 24.03.2011 | Bernd W. Bottiger



Outcome after CPR In Germany

o1

350,000 unsuccesstul
CPR attempts/ year in EU

myocardial

damage
h =48

40

20

CPR* ROSC Discharge
*CPR following out-of-Nors4edda

1 year
grac arrest (36 months)

Bottiger BW et al., Heart 82:674-9, 1999



Survival to Discharge (%)
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In-hospital CPR
Prospective US-study

3 4 5
Minutes to Defibrillation

Peberdy, Resuscitation 2003; Nadkarni, JAMA 2006
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Table 2. Number of Research Projects Funded by the National
Heart, Lung, and Blood Institute From 1985 to 200925

Funded Studies per
Deaths per 10 000 Deaths per

Terms Searched Funded Studies, n  Year, n Year, n
Myocardial infarction 6886 157 000 439
Stroke 4403 150 000 294
Heart failure 9919 284 000 349

Seite 6 | 24.03.2011 | Bernd W. Béttiger

Ornato J et al. Circulation 2010
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Table 2. Number of Research Projects Funded by the National
Heart, Lung, and Blood Institute From 1985 to 200925

SCIENCE + RESEARCH
In cardiac arrest and CPR
must be developed ...

Heart arrest and 257 310000 8
resuscitation

Seite 7 ‘ 24.03.2011 | Bernd W. Bottiger

Ornato J et al. Circulation 2010
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nal of the American Medical 4ss

CLOSED - CHEST CARDIAC MASSAGE

cardiac arrest. Using their newly discovered technique ot
closed chest compression, they successtully resuscitated 14
of the 20 patients. The authors write in their article: “Any-
one, anywhere, can now initiate cardiac resuscitative pro-
cedures. All that is needed is two hands.”" Two months later
at the annual meeting of the Maryland Medical Society, Kou-
wenhoven and Jude demonstrated the technique of chest
W. compression and Peter Satar, MD, shared his data support-er
ing the benetit of mouth-to-mouth ventilation. The 2 tech-
niques were combined at that meeting, and modern CPR
was born.

24.03.2011 | Bernd W. Bottiger
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ERC 2005: ,,Main Issue: Compressions‘*

. to give ALL is the
Intervention that helps.

* Quality makes the difference

ERC, Resuscitation 67 Suppl 1:51-S189, 2005
Seite 9 | 24.03.2011 | Bernd W. Béttiger ILCOR, Resuscitation 67:181-341, 2005
www.erc.edu



70

60

Patients (%)
w IN
o o

N
o

=
(@)

Seite 10

UNIKLINIK Klinik fiir Anésthesiologie und
KéLN Operative Intensivmedizin

Guidelines 2000 vs. Guidelines 2005

Discharged

B Guidelines 2000
B Guidelines 2005

Discharged Discharged

Asystole

24.03.2011 | Bernd W. Bottiger

Steinmetz et al., Acta Anaesthesiol Scand 2008



American Heart
Associatione

Fighting Heart Disease and Stroke

InterAmerica n
Heart Foundation

UDNEW Zeuan ] LC O R

Resusutatlon Council o
Whakah , Aotea O ' °\O

esuscitation
ouncil of
Australian sia
Resuscitation RS
Council ‘
Seite 11 | 24.03.2011 | Bernd W. Bottiger

uncil

HEART
AND STROKE
FOUNDATION
OF CANADA

RESUSCITATION COUNCIL
OF SOUTHERN AFRICA Fl

www.lilcor.org
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2010 INTERNATIONAL

CONSENSUS
on CPR & ECC

SCIENCE

with Treatment

Recommendations

| r‘ ° LI
American Heart !
Association CPR
Learn and Live

Seite 12 | 24.03.2011 | Bernd W. Bottiger

Klinik fir Anasthesiologie und
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2010 - The Process:

International Consensus on
Science & Treatment
Recommendations (4 years)

277 questions / Worksheets
313 delegates / 30 countries

1. ILCOR Consensus

2. ERC Guidelines 2010
18. October 2010

www.lilcor.org
www.erc.edu
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Compression Depth and Primary Outcome

100%

£ p=0.008 EUROPEAN
1 ——— @) | RESUSCITATION
COUNCIL

2010: ,,Push h
Intensivel

... and with minimal pau
after defibrillz

Summary

of the main
changes in the
Resuscitation
Guidelines

b= L L Ll i

intervals. Chest compression depth
(1.5-21in.) represents current CPR guideli
dations. Deeper chest compressions are significantly asso-
ciated with increased probability of shock success.

Resuscitation 71:283-92, 2006
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Operative Intensivmedizin

Relationship of Compressions and Ventilation ?

Is effective CPR possible without
ventilation ?

Is ventilation interferring with
cardiac output during CPR?

Seite 15 | 24.03.2011 | Bernd W. Bottiger
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Compression (CC) + Ventilation vs. ‘Compression Only’

120

_ CC : Vent.
3 min untreated M1 5 o) A b ol = 2:30
VF + 10 min 1T

;Compression only‘ is not
useful after minutes.

] T

CC only

=200 -150 =100 -30 0 a0 100 150

Time (seconds)

Seite 16 | 24.03.2011 | Bernd W. Bottiger

Dorph E, Wik L et al., Resuscitation 60:309, 2004



Vascular Pressure (mm Hg)
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Operative Intensivmedizin

Interruption of CPR for Ventilation:
Negative Haemodynamic Effects of Pauses on CPP

Seite 17

24.03.2011 | Bernd W. Bottiger

Irast 2CE

First 2 CC

=/r=|ast 2 compressions

«==First 2 compressions

3'4'5'3'7'5'9'10'11'12
Minutes of CPR

Berg R, Sanders A, et al. Circulation 104:2465, 2001
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Klinik fir Anasthesiologie und
Operative Intensivmedizin

BLS in Adults (ERC 2010)

| — - - i i i | | -

Compression only‘ fatal in case of:
longer CPR, asphyxia, children ...

-y -y

Compressions : ventilation = 30:2 + AED

=P “Main Issue: Hard Compressions”

(Juropean

24.03.2011 | Bernd W. Bottiger @.% REENEXARERANA]

Wdouncil

Seite 18

www.erc.edu
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Klinik fir Anasthesiologie und
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ALS in Adults (ERC 2010)

Start with 30 compressions

Compression : ventilation = 30: 2
Compression depth 5-6cm / 100 (- 120) / min
CPR until defibrillator is in place + charged

Avoid any interruptions + change every 2 min

=P “Main Issue: Hard Compressions”

(Juropean
24.03.2011 | Bernd W. Bottiger . REELNEEARE:RINN)

douncil

Seite 19

www.erc.edu
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Klinik fir Anasthesiologie und
Operative Intensivmedizin

ALS in Adults (ERC 2010)

Intubation of the trachea, If trained + alternatives

CapnoGRAPHY

Ventricular fibrillation (VF): 1x defibrillation

| Series of 3 defibrillations only if

N crng
N curingllill afteril cardiadi surgenyl
llwtnessedllandl defibrillatorilinmediateltyil availablell

=P “Main Issue: Hard Compressions”

(Juropean
24.03.2011 | Bernd W. Bottiger . REENEXARERANA]

Wdouncil

www.erc.edu
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Operative Intensivmec )
{ Lnresponsive? J
Hot breathing or only oceasional
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ALS in Adults — D l— =

i B
CPR 30:2
artach defibriflatos monitor
Manim s Infermuptions

1.V. line, alternatively

Adrenalinel mg / 3

Amiodarone 300 mg

Thrombolysis in sus

,Lipid Resuscitatior]

‘ ‘ u - ra
M a I n Iss ' Duiring CPR Reworsbde (aiises
= Ereapse higt-rua bty C PR rats, d epris, reoni] *bhpoaia

= Aanacions belare intemsping OFR = Fhypoad aeimia
= e SrgEen e rpperkealemia) metatol i
= Comsbder adwproed sy aned capeogaphy =khypothermia
= Comtinues chest compeessons shen advnoed anaay inplae

= i = Thamemi ey
e e -
Seite 21 | 24.03.2011 | Bernd W. Béttiger " Lot sk causes 1 S ———
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ILCOR Advisory Statement

Therapeutic Hypothermia After Cardiac Arrest

ERC 2010: ,,... many of the

2d
accepted predictors of poor outcome>
... are unreliable ... if the patient

has been treated with hypothermia."

(9P

ERC 2005: ,.... and children ...
ERC 2010: ,,... and newborns ...“

www.erc.edu
Circulation 108:118-21, 2003

Seite 23 | 24.03.2011 | Bernd W. Bottiger



The post-arrest treatment

should start a.s.a.p.
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60 Control

| mRhinoChill
50 V 43.5%

w |

50.0%

20

10 |

Survival rat 0
Good neurc All CPR < 10 minutes VF

Target temperatur with RhinoChill 207 min earlier ...

Seite 25 | 24.03.2011 | Bernd W. Bottiger

Castren M et al. Circulation 122:729-736, 2010



Prognostic Factor PCI

Table 5

Multivariate logistic regression analysis of prognostic factors for survival.

Prognostic factors Adjusted odds 95% Cl p-Value
ratio

Age (pel addltlena] year) 0.96 U 94 0.98 0.000

Bystander witnessed 205 0.71, 5.90 0.182
Implementation of 2005 Guidelines 14/ 0.79 257 0.244
Public location 1.1 {159 201/ 0. i51

Prognostic factors that were found to be significant in preliminary univariate and
bivariate analyses were included in this multivariate logistic regression analysis to
detect independent factors potentially affecting survival in the shockable vs. non-
shockable group. 95% CI: confidence interval. PEA: pulseless electrical activity. PCI:
percutaneous coronary intervention.

Olasveengen et al. Resuscitation. 2009



Central temperature, °C
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Table 4 Outcome and adverse events in hypothermia and no hypothermia groups of patients

Hypothermia (n=40) No hypothermia (n=32) p
In-hospital
Roinfarctinn 100
The Comblnatlon IS the Success
Survival with CPC 1 or 2 (%) G0 5(16) 0.001

At 6 months

Survival (%) 27 (68) 12 (38) 0.021
Survival with CPC T%e 21 (53) 6(19) 0.007
TVR =target vessel revascularisation; CPC = cere Mance category.
J ______________________
0

Urinary output, mL/h

¥*

600 b

“°°H§£ 72 Patiente
£ ﬂﬂﬁiIiiiﬂi::iﬁ:ihii:ut‘“ Knafelj et al.

0 4 8 12 16 20 24 28

hours Resus. 2007



UNIKLINIK  Klinik fiir Anasthesi Ge@noplivhing med tryk uden pust

L Operative Intensivn De nye retningslinjer for livreddende forstehjalp ved bevidstloshed lgger stor vagt ps god
KO LN hjertemassage. Kunstigt dndedrzet kan du springe over, hvis du ikke ter eller vil.

Tre faktorer spiller ind for kvaliteten af hjertemassage:

ALS Iin Adults — ®HURTIGT

Sekunderne tikker, mens du tever. Hvis
en person pludselig falder sammen,
. er uden for normal kontakt og ikke
CO m p res S I O n S " V e tr;ekker vejret normalt, skal du
. gai gang med hjertemassage
med det samme. Det er ikke
nedvendigt at tjekke puls.

Hvis du er alene, §|
ringe 1-1-2 forst.

® HARD

Compgessio

Capn

mindst 5 ¢m ned
tryk og haeve sig
inden naeste tryk.

KARDIOPULMONALSSREANIMATIO

Hauptsache

Die neuen Leitlinien des European R«
tiefe und die Frequenz der Herzmas: @ HASTIGT

. . . g . God hjertemassage skal forega i hurtig rytme med
aUSSCh“eB“Ch intravenos Oder intrao 100 tryk i minuttet eller mere. Tempoet svarer til rask

gang - eller til diskomusik. Et forseg pa University of
lllinois har vist, at man giver bedre hjertemassage, -
hvis man lytter til Bee Gees »Staying Alive«. P \

(Juropean
Seite 28 | 24.03.2011 | Bernd W. Bottiger . REELNEEARE:RINN)

douncil

arbejde. Efter to minutter ber
man vaere s udmattet, at man ma
holde pause eller afleses af en anden.

I | e wrm .. W -

www.erc.edu
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per year In Europe

B www.resuscitation2011.eu

,'" {
EU PEAN
) R SCITATION
C

NCIL




