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Questions in Post-Resuscitation-Care



• Airway and breathing
– Control of oxygenation
– Control of ventilation

• Optimising neurological recovery
– Sedation
– Seizures
– Glucose control
– Temperature control

• Circulation
– Coronary reperfusion

• PCI in ROSC with STEMI
• PCI in ROSC without STEMI

– Indication and timing of CT scanning
– Hemodynamic management

• Prognostication
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• Airway and breathing
– Control of oxygenation
– Control of ventilation

• Optimising neurological recovery
– Sedation
– Seizures
– Glucose control
– Temperature control  own talk

• Circulation
– Coronary reperfusion

• PCI in ROSC with STEMI
• PCI in ROSC without STEMI

– Indication and timing of CT scanning
– Hemodynamic management   own talk

• Prognostication  

Questions in Post-Resuscitation-Care



Airway and breathing

• Avoid hypo- and hyperoxemia, keep SaO2 at 94-98%

• PaCo2 within a normal physiological range (35-45 mmHg)

• Any patient with impaired neurological function should be kept 
intubated and ventilated



Sedation and Control of seizures

• No data to indicate whether or not the choice of sedation influences 
outcome

• short-acting drugs will enable more reliable and earlier neurological 
assessment and prognostication

• Routine seizure prophylaxis in post-cardiac arrest patients is not 
recommended



Sedation and Control of seizures

• No data to indicate whether or not the choice of sedation influences 
outcome

• short-acting drugs will enable more reliable and earlier neurological 
assessment and prognostication

• Routine seizure prophylaxis in post-cardiac arrest patients is not 
recommended

• Maintain the blood glucose at ≤10 mmol/l (180 mg/dl) and avoid 
hypoglycaemia.



Coronary angiography

 Spaulding et al. N Engl J Med 1997;336;1629-33.



Coronary angiography

• 1994-1996: Prospective study performed in Paris France

• All survivors of OHCA with no obvious non cardiac cause of arrest 
regardless of clinical and ECG data

• Aged between 30 and 75 years of age

• Coronary angiography at admission followed if necessary by PCI

 Spaulding et al. N Engl J Med 1997;336;1629-33.



Coronary angiography

84 patients

Significant coronary lesion
60 patients (71%)

No significant Stenosis
24 patients (29%)

Types of coronary-artery lesions
• Recent coronary artery occlusion 40 (67%)
• Type II lesion 18 (30%)
• Type I lesion   2 (3%)

Angioplasty
• Attempted 37/40 
• Successful 28/40 (70%)

 Spaulding et al. N Engl J Med 1997;336;1629-33.



Predictors of survival

OR 95%CI P-value

Absence of the need for inotropic drugs 
during transportation to the hospital 3.6 1.10-11.8 0.03

Delay between onset of cardiac arrest and 
ROSC (per 1 min) 1.1 1.02-1.12 0.003

Successful coronary angioplasty 5.2 1.10-24.5 0.04

 Spaulding et al. N Engl J Med 1997;336;1629-33.



Impact of early angiography on outcome
OR 95%CI P-value

Spaulding et al., 1997 PCI: 5.2 1.10-24.5 0.04

Werling et al., 2006 CAG: 9.1 3.6-21.5 <0.001*

Merchant et al., 2008
With STE CAG: 3.8 1.35-10.9 <0.05

Without STE CAG: 3.01 0.84-10.8 0.09

Reynolds et al., 2009 CAG: 2.16 1.12-4.19 <0.02

Anyfantakis et al., 2009 PCI no predictor of survival in multivariable analysis

Dumas et al., 2010 PCI: 2.06 1.16-3.66 0.013

Nanjayya et al., 2011 CAG: 1.32 0.26-7.37 0.78

Tømte et al., 2011 CAG: 11.21 2.96-42.49 <0.001

Stub et al., 2011 CAG: 7.6 3.2-17.5 0.01*

Strote et al., 2011 Tertile with highvs. low CAG 73 vs 3% 0.001

Zanuttini et al., 2012 PCI success: 2.32 1.23-4.38 0.009

Cronier et al., 2011 CAG: 3.33 1.27-9.09 0.01

Bro-Jeppesen et al., 2012 CAG, no STE: 0.69 0.4-1.2 0.18

Søholm et al., 2013 Univariat significant Multivariable no significance

Hollenbeck et al., 2014 CAG: 2.86 1.42-5.56 0.003

Callaway et al., 2014 CAG: 1.69 1.06-2.70 <0.005

Rab et al. J Am Coll Cardiol 2015;66;62-73.



Findings in patients after OHCA

714 OHCA 
admitted

No obvious extra-cardiac etiology  CAG
n=435 (61%)

Respiratory failure = 131
Brain injury = 17

Metabolic disorders = 15
Haemorhage =10

Miscellaneous = 106

ST-elevation
n=134 (31%)

Dumas et al. Circ Cardiovasc Interv 2010;3;200-7.

Other ECG
n=301 (69%)

Sign. Coronary lesion
n=118 (96%)

No sign. lesion
n=6 (4%)

Sign. Coronary lesion
n=176 (58%)

No sign. lesion
n=125 (42%)

Successfull PCI
n=99 (74%)

No or failed PCI
n=35 (26%)

Successfull PCI
n=78 (26%)

No or failed PCI
n=223 (74%)



NSTEMI and PCI after OHCA

Geri et al. Circ Cardiovasc Interv 2015;8;



NSTEMI and PCI after OHCA

Geri et al. Circ Cardiovasc Interv 2015;8;



ECG Stenosis >90% TIMI flow 0-1 PCI performed

Group 1 STEMI or new LBBB 26% STEMI
24% LBBB

49% STEMI
21% LBBB

64% STEMI
24% LBBB

Group 2 No STEMI but suspicious of 
coronary ischemia 27% 20% 41%

Group 3 No ECG findings indicating 
coronary ischemia 19% 11% 24%

Early ECG after ROSC

Staer-Jensen et al. Circ Cardiovasc Interv 2015;8;



Prediction of signifacant coronary lesions

Waldo et al. Circ Cardiovasc Interv 2015;8;



Prediction of signifacant coronary lesions

Waldo et al. Circ Cardiovasc Interv 2015;8;

All patients Without STE

With STE



STEMI with OHCA and CS



Cardiogenic shock

?

Culprit Lesion
only

Culprit lesion
only + Staged 

Revasc.

Immediat
MV-PCI

CABG

Potential revascularization strategies



If you don’t know: Randomize!



Primary Endpoint:
Mortality and/or 
Acute renal failure requiring dialysis
30 days

CULPRIT-SHOCK Trial 

CS complicating AMI

Group 2
Culprit lesion only PCI +

possible staged PCI

Check in- and exclusion criteria

Informed consent (4 versions)

Randomization

Group 1
immediate multivessel-PCI

Non eliglible : 
CULPRIT-SHOCK 

registry



PI + Coordinator:
Holger Thiele

National coordinators:
Kurt Huber 
Gilles Montalescot
Jan Piek
Holger Thiele
Pranas Serpytis
Janina Stepinska
Christiaan Vrints
Marko Noc
Keith Oldroyd
Stefan Windecker
Stefano Savonitto

CULPRIT-SHOCK Trial

Co-PI:
Steffen Desch
Uwe Zeymer



STEMI with OHCA and CS



STEMI with OHCA and CS



Algorithm in OHCA 

Rab et al. J Am Coll Cardiol 2015;66;62-73.



Angiographic findings in NSTEMI after CA?

Rab et al. J Am Coll Cardiol 2015;66;62-73.



NSTEMI and PCI after OHCA

Dankiewicz et al. Intensive Care Med 2015;41;856-64.



NSTEMI and PCI after OHCA

Kern et al. JACC Cardiovasc Interv 2015;8;1031-40.

746 OHCA 
admitted

ST-elevation
n=198 (27%)

Other ECG
n=548 (74%)

p<0.003



STEMI or NSTEMI and PCI after OHCA

Kern et al. JACC Cardiovasc Interv 2015;8;1031-40.



If you don’t know: Randomize!



TOMAHAWK flow



Anteriorer STEMI

Inclusion criteria
•Documented resuscitated OHCA of possible cardiac origin and return of spontaneous circulation
•Age ≥18 years
•Informed consent

Exclusion criteria
•ST-segment elevation or new left bundle branch block
•No return of spontaneous circulation upon hospital admission
•Severe hemodynamic or electrical instability requiring immediate coronary angiography/intervention 
(delay clinically not acceptable)
•Obvious extra-cardiac etiology such as traumatic brain injury, primary metabolic or electrolyte 
disorders, intoxication, overt hemorrhage, respiratory failure due to known lung disease, suffocation, 
drowning
•In-hospital cardiac arrest
•Pregnancy
•Participation in another clinical trial



TOMAHAWK centers (preliminary)

Principal investigator
Steffen Desch



TOMAHAWK subprojects

•Angiographic analysis (corelab)

•Predictive prognostic model and risk score

•Biomarkers (central biobank)

•ECG

•Microcirculation



TOMAHAWK timeline



Thank you for your attention

Email: georg.fuernau@uksh.de


