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”To preserve human life by making high quality resuscitation available to all”

Developments in 

Cardiopulmonary 

Resuscitation Guidelines

Bernd W. Böttiger
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*CPR following out-of-hospital cardiac arrest  (36 months)

ROSC  („Return of 

spontaneous circulation“)

= Kreislaufstabilisierung

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

Outcome after CPR in Germany

CPR*            ROSC        Discharge         1 year
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What is the hospital discharge rate following

cardiac arrest of cardiac aethiology in Germany?

• 15 - 25 %

• 10 - 15 % 

• 5 - 10 %
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ROSC  („Return of 

spontaneous circulation“)

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

Outcome after CPR in Germany

CPR*             ROSC        Discharge         1 year

cerebral /

myocardial

damage

350,000 unsuccessful 

CPR attempts/ year in EU 

*CPR following out-of-hospital cardiac arrest  (36 months)
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2000 - 2002 2000 – 2004

N patients 14,720 36,902

N hospitals 207 253

% ventricular fibrillation 25 % 23 %

Time to 1st shock  (median; min) 1.5 + 3.1 (0) 2.1 + 3.7 (1)

ROSC  (overall) 44 % 47 %

Termination of treatment in ICU 44 %

Hospital discharge rate 17 % 18 %

Peberdy, Resuscitation 2003; Nadkarni,  JAMA 2006

In-hospital CPR

Prospective US-study
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Ornato J et al. Circulation 2010
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Ornato J et al. Circulation 2010

SCIENCE + RESEARCH 

in cardiac arrest and CPR 

must be developed …
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W. B. Kouwenhoven          J.R. Jude G. Knickerbocker 

JAMA. 1960;173(10):1064-1067.

CLOSED - CHEST CARDIAC MASSAGE
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ERC 2005: „Main Issue: Compressions“

* … as early as possible

* Any interruption:  prognosis 

* Reality:  50% CPR  =  compressions 

* Quality makes the difference

ERC, Resuscitation 67 Suppl 1:S1-S189, 2005

ILCOR, Resuscitation 67:181-341, 2005

www.erc.edu

… to give ALL is the 

intervention that helps.
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Out-of-hospital cardiac arrests with cardiac etiology
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Steinmetz et al., Acta Anaesthesiol Scand 2008

Guidelines 2000 vs. Guidelines 2005
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Australian
Resuscitation

Council

www.Iilcor.org
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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.Iilcor.org

www.erc.edu

2010 - The Process:
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The Network of

National Resuscitation 

Councils

in Europe
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Resuscitation 71:283-92, 2006

Compression Depth and Primary Outcome

… to give ALL is still the 

intervention that helps.
2010: „Push hard“ and 

intensively …
… and with minimal pauses before and 

after defibrillation

Key Studies for 2010
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Is effective CPR possible without       

ventilation?

Is ventilation interferring with 

cardiac output during CPR?

Relationship of Compressions and Ventilation ?

Key Studies for 2010
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3 min untreated 
VF  +  10 min 
BLS

“Impedance 
threshold 
valve” (ITV), 
to inhibit 
passive 
ventilation

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

No Flow

No CPR

CC : Vent.
=  2 : 30

CC only

Compression (CC) + Ventilation  vs. „Compression Only‟

‚Compression only„ is not 

useful after minutes.

Key Studies for 2010
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Berg R, Sanders A, et al. Circulation 104:2465, 2001

CPP Last  2 CC

First  2 CC

Interruption of CPR for Ventilation:

Negative Haemodynamic Effects of Pauses on CPP 

…

Key Studies for 2010
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Decision to start BLS:  

Person does not react & no normal breathing  

Start with COMPRESSIONS … 

Ventilation, if trained and willing to give … 

Compressions : ventilation  =  30 : 2  +  AED

BLS in Adults  (ERC 2010)

www.erc.edu

“Main Issue:  Hard Compressions” 

‚Compression only„ fatal in case of:

longer CPR, asphyxia, children …
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Start with 30 compressions

Compression : ventilation  =  30 : 2

Compression depth  5 - 6 cm  /  100 (- 120) / min

CPR until defibrillator is in place + charged 

Avoid any interruptions  +  change every 2 min

ALS in Adults  (ERC 2010)

www.erc.edu

“Main Issue:  Hard Compressions” 
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Intubation of the trachea, if trained  +  alternatives

CapnoGRAPHY

Ventricular fibrillation (VF):  1x defibrillation 

| Series of 3 defibrillations only if

* VF during PCI

* VF during/ after cardiac surgery 

* VF witnessed and defibrillator immediately available 

ALS in Adults  (ERC 2010)

www.erc.edu

“Main Issue:  Hard Compressions” 
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i.v. line, alternatively:  intraosseus line

Adrenaline 1 mg  /  3 - 5 min  (in VF start after 3. defibr.)

Amiodarone 300 mg in ventricular fibrillation

Thrombolysis in suspected pulmonary embolism

„Lipid Resuscitation“ in case of LA-intoxication

ALS in Adults  – Drugs 2010

www.erc.edu

“Main Issue:  Hard Compressions” 
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Kilgannon et al., JAMA, June 2, 2010, Vol 303, No. 21

… after ROSC 

SaO2 =  94 - 98%NNT=6
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• Unconscious adult patients with  

spontaneous circulation after out-of-

hospital cardiac arrest should be cooled   

to 32°C to 34°C for 12 to 24 h when the   

initial rhythm was ventricular fibrillation.

• Such cooling may also be beneficial 

for other rhythms or in-hospital cardiac 

arrest.

www.erc.edu

Circulation 108:118-21, 2003

ERC 2005:  „… and children …“

ERC 2010:  „… and newborns …“

ERC 2010: „… many of the 

accepted predictors of poor outcome 

… are unreliable … if the patient 

has been treated with hypothermia.“ 
?
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Keith Lurie et al. 2010, AHA ReSS Meeting Chicago 

The post-arrest treatment 

should start a.s.a.p.
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Castren M et al. Circulation 122:729-736, 2010 

200 patients, European multicenter study,

witnessed arrest, out-of-hospital,

cardiac origin  (PRINCE – Trial)

Intervention:

RhinoChill during CPR vs. Controls,

ALL patients: hypothermia in the hospital

Cooling during CPR      Controls

Survival rate 44 % 31 %     

Good neurology (CPC1/2) 34 % 21 %     

Target temperatur with RhinoChill  207 min earlier …

Induction of cooling during CPR ?

Cooling already during CPR?
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Olasveengen et al. Resuscitation 2009

Prognostic Factor PCI
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72 Patienten

Knafelj et al.

Resus. 2007

Hypo-

therma 

& PCI

The Combination is the Success
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Compressions : ventilation  =  30 : 2  minimal pauses

Compression depth  =   5 - 6 cm  /  100 - 120 / min

Capnographie  /  drugs

Mild therapeutic hypothermia

Coronary interventions  - PCI 

SOPs

ALS in Adults  – Summary

www.erc.edu

“Main Issue:  Hard Compressions” 

HHH



24.03.2011 | Bernd W. BöttigerSeite 29



24.03.2011 | Bernd W. BöttigerSeite 30

„All that is needed   

is two hands ...“

Th

We can safe 100,000 lifes         

per year in Europe


