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Plan of This Presentation  

• What are the 
guidelines’ built on? 

 

• What are the new 
published data say? 

 

• What does guideline say 
for coronary 
reperfusion? 

• Sudden cardiac arrest  

• Possible MI 

 

• Trauma 

• Terminal Cancer (DNR) 

• Pediatric population 
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1) PERCUTANEUOS 
CORONARY 
INTERVENTION (PCI) 

2) THROMBOLYTICS 
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In adults in cardiac arrest, does the 
administration of thrombolytics 
increase the rate of survival to 
hospital discharge or return of 

spontaneous circulation compared 
to CPR and defibrillation alone?  
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-Randomized double-blind trial of placebo versus t-PA in 233 
undifferentiated cardiac arrest patients with pulseless 
electrical activity 

-The proportion of patients with ROSC was 21.4% in the t-PA 
group and 23.3% in the placebo group (P=0.85)  

-No evidence of a beneficial effect of fibrinolysis in patients 
with cardiac arrest and pulseless electrical activity of 
unknown origin  

Abu-Laban RB, Christenson JM, Innes GD, van Beek CA, Wagner KP, McKnight RD. Tissue plasminogen activator in cardiac arrest with PEA. 

N Engl J Med 2002;346(20):1522–8. 
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A 2006 meta- analysis of CPR with and without 
thrombolytic agents concluded that thrombolysis 
can improve neurological function and survival to 
discharge;  

However, the conclusions of this meta-analysis are 
questionable as it involved low-quality 
heterogeneous studies and excluded a negative, 
double-blind, placebo- controlled trial  
Li X, Fu QL, Jing XL, Li YJ, Zhan H, Ma ZF, Liao XX. A meta–analysis of cardiopulmonary 
resuscitation with and without the administration of thrombolytic agents. 
Resuscitation 2006;70:31–6. 6 



 TROICA  

N Engl J Med 2008; 359: 2651-62 7 



TROICA  
N Engl J Med 2008;359:2651-62 

• A double-blind, multicenter trial of 443 patients  

• Randomly assigned adult patients with 
witnessed out-of-hospital cardiac arrest to 
receive tenecteplase or placebo during CPR 

• The inclusion criteria were restricted to patients 
with ventricular fibrillation refractory to three 
external electric shocks  

• Adjunctive heparin or aspirin was not used 
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TROICA  

• No differences between tenecteplase and placebo in 
the primary end point of 30-day survival (14.7% vs. 
17.0%; P=0.36; RR, 0.87; 95% CI: 0.65-1.15)  

• or in the secondary end points of hospital admission 
(53.5% vs. 55.0%, P=0.67),  

• Return of spontaneous circulation (55.0% vs. 54.6%, P 
= 0.96), 24-hour survival (30.6% vs 33.3%, P = 0.39),  

• survival to hospital discharge (15.1% vs. 17.5%), 

• neurologic outcome (P=0.69) 

• There were more intracranial hemorrhages in the 
tenecteplase group  
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• Retrospective; 107 fibrinolytics + 1,154 controls  

• The primary endpoint was survival to hospital 
admission  
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• After adjusting for covariates, survival to hospital 
admission was more frequent in patients who 
received fibrinolytic (ORa: 1.7, CI 95%: 1.09–
2.68)  

• For asystole/PEA patients, fibrinolytic was 
associated with a higher survival to hospital 
admission (ORa: 3.61, CI 95%:1.88–6.96)  

• For  VT/VF patients, survival to hospital 
admission was not affected by fibrinolytic 
administration (OR: 1.08, CI 95%: 0.61–1.92)  
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Renard A, Verret C, Jost D, et al. Impact of fibrinolysis on immediate prognosis of patients 
with out-of-hospital cardiac arrest. J Thromb Thrombolysis. 2011 Nov;32(4):405-9 



Trombolytics vs PCI 
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Primary PCI as well as thrombolysis in survivors of pre-
hospital resuscitation with STEMI were associated with a 
significant reduction of hospital mortality (OR: 0.29, 95% 
CI 0.17–0.50; and 0.74, 95% CI 0.54–0.99, respectively), 
while primary PCI was superior compared to 
thrombolysis (OR 0.50, 95% CI 0.30–0.84).  
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• In normothermic patients (n=405), PCI was 
independently associated with increased 24-hour 
survival (4.46 (2.26 to 8.81), P < 0.001) and CPC 1 
or CPC 2 (10.81 (5.86 to 19.93), P < 0.001).  

• Analysis of all patients (n=584) revealed that 24-
hour survival was increased by MTH (7.50 (4.12 
to 13.65), P < 0.001) and PCI (3.88 (2.11 to 7.13), 
P < 0.001),  

• while the proportion of patients with CPC 1 or 
CPC 2 was significantly increased by PCI (5.66 
(3.54 to 9.03), P < 0.001) but not by MTH (1.27 
(0.79 to 2.03), P = 0.33)  

 15 CPC: Cerebral Performance Category 



Clinics. 2013; 68(4): 523-529 

Meta-analysis 
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The hospital discharge rates between the with- and 
without-thrombolysis patients for the meta-analysis 

The neurological recovery rates between the with- and 
without-thrombolysis patients for the meta-analysis 17 



Better hospital discharge rates with- compared 
to without-PCI patients  

Li YQ, Sun SJ, Liu N, Hu CL, Wei HY, Li H, et al. Comparing percutaneous coronary 
intervention and thrombolysis in patients with return of spontaneous circulation after 
cardiac arrest. Clinics. 2013;68(4):523-529.  
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PCI treatment significantly improved the rate of neurological 
recovery at the time of hospital discharge in patients with ROSC after 

CA (OR: 6.71; 95% CI: 2.97-15.15, p:0.001)  
 

Li YQ, Sun SJ, Liu N, Hu CL, Wei HY, Li H, et al. Comparing percutaneous coronary 
intervention and thrombolysis in patients with return of spontaneous circulation after 
cardiac arrest. Clinics. 2013;68(4):523-529.  
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The meta- analysis indicated that both PCI and 
thrombolysis could improve the hospital discharge 
rate for patients with ROSC after CA, but only PCI 

could improve the neurological recovery rate 
20 



What about long time 
survival with PCI? 
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Five-year survival analysis: After adjustment for 
confounders, PCI was associated with a lower 
risk of death (hazard ratio [HR]: 0.46 [95% 
confidence interval [CI]: 0.34 to 0.61]; p < 0.001) 
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Are pre-arrest symptoms and post-
resuscitation ECG findings helpful 

in determining which post-
resuscitated patients need 

emergent PCI?  
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Multivariate logistic regression and the independent correlates of AMI found 
were ST- elevation—OR = 29.6, CI = 10.8–81.08 (p < 0.001) and the presence of 
VF as initial rhythm—OR = 5.7, CI = 2.1–15.8 (p < 0.001) 24 



ECG 
Arrest 

CPR ECG 
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ECG 
Arrest 

CPR ECG 
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Nonspecific 
ECG 

Nonspecific 
ECG 



 

-Among resuscitated patients without ST-
segment elevation, 11% had an acutely occluded 
coronary artery1  

-In 418 patients angiographically diagnosed with 
AMI, the sensitivity of ST-elevation was 85% if 
LAD and RCA were occluded, and 46% for Cx 
occlusion2  

  1Spaulding CM, Joly L-M, Rosenberg A, et al. Immediate coronary angiography in 
survivors of out-of-hospital cardiac arrest. N Engl J Med 1997;336:1629–33. 
2Schmitt C, Lehmann G, Schmieder S, Karch M, Neumann FJ, Schomig A. Diagnosis of 
acute myocardial infarction in angiographically documented occluded infarct vessel: 
limitations of ST-segment elevation in standard and extended ECG leads. Chest 
2001;120:1540–6.  
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In 3 studies, PCI was performed immediately 
after resuscitation, and the diagnostic 
characteristics of the ST-elevation were 
evaluated: PPV ranged from 63% to 83% and 
NPV from 74% to 84%  

 -Spaulding CM, Joly LM, Rosenberg A, et al. Immediate coronary angiography in survivors of 
out-of-hospital cardiac arrest. N Engl J Med 1997;336:1629–33.  
-Dumas F, Cariou A, Manzo-Silberman S, et al. Immediate percutaneous coro- nary 
intervention is associated with better survival after out-of-hospital cardiac arrest: insights 
from the PROCAT (Parisian Region Out of hospital Cardiac ArresT)  
registry. Circ Cardiovasc Interv 2010;3:200–7. 
-AnyfantakisZA,BaronG,AubryP,etal.Acute coronary angiographic findings in  survivors of 
out-of-hospital cardiac arrest. Am Heart J 2009;157:312–8. 
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Even in the 
absence of ST-
segment 
elevation, an 
acute culprit 
lesion is present in 
25% of patients  

29 

Radsel P, Knafelj R, Kocjancic S, Noc M. Angiographic characteristics of coronary 
disease and postresuscitation electrocardiograms in patients with aborted cardiac 
arrest outside a hospital. Am J Cardiol 2011;108: 634–8. 



Whether patients without evidence of ST 
elevation following resuscitation can 

benefit from PCI and should undergo early 
and routine coronary catheterization ? 

Urgent PCI isreasonable and successful 
regardless of the post-resuscitation ECG 
findings  

-Dumas et al. Long-Term Prognosis Following Resuscitation From Out of Hospital Cardiac 
Arrest  J Am Coll Cardiol 2012;60:21–7 
-Impact of Emergency Coronary Angiography on In-Hospital Outcome of Unconscious 
Survivors After Out-of-Hospital Cardiac Arrest. Am J Cardiol 2012;110:1723–1728  
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Is whether the patient is conscious or 
comatose a deciding factor in performing 
emergent coronary angiography ?  

Excellent long-term neurologically 
favorable outcomes can be achieved even 
in those comatose at the time of cardiac 
catheterization  

Optimal Treatment of Patients Surviving Out-of-Hospital Cardiac Arrest. J Am Coll 
Cardiol Intv 2012;5:597–605  31 



When Should Post-Resuscitation 
Coronary Angiography Be Performed?  

 

• We do not know 

 

• Meet the same goal of a 90-min door-to- 
reperfusion time for all post-resuscitation 
patients as it is for the STEMI patients  
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Arrest CPR  

What if PCI 
now? 
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Circulation. 2012;126:1605-1613.  

• multicenter cohort study, Hiroshima,  2004 – 2011 
• Median age 63 y, OHCA  
• rapid-response ECMO was performed in 86 patients 

with ACS who were unresponsive to conventional 
CPR  
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• Emergency coronary angiography was 
performed in 81 patients (94%), and intra-
arrest PCI was performed in 61 patients (71%)  

• The rates of ROSC 88%, 30-day survival 29%, 
and favorable neurological outcomes 24%  

• All of the patients who received intra-arrest 
PCI achieved return of spontaneous heartbeat 
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Can Post-Resuscitation 
Echocardiography Be useful ?  

-The global hypokinesis of post- resuscitation 
myocardial stunning can obscure the 
echocardiographic findings and conclusions 

-Do not routinely do emergent 
echocardiography on post-resuscitation patients  

 
Kern KB, Hilwig RW, Rhee KH, Berg RA. Myocardial dysfunction following resuscitation from 
cardiac arrest: an example of global myocardial stunning. J Am Coll Cardiol 1996;28:232–40. 
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Should MTH and emergent coronary 
angiography be done simultaneously 
or must 1 therapy wait on the other?  

 
• Simultaneous treatment is feasible  

• Therapeutic hypothermia is recommended in 
combination with primary PCI, and should be 
started as early as possible, preferably before 
initiation of PCI 

• Angiography and/or PCI need not preclude or 
delay other therapeutic strategies including 
therapeutic hypothermia  

 
O’Connor RE, Bossaert L, Arntz H-R, et al., for the Acute Coronary Syndrome Chapter Collaborators. Part 9: acute coronary syndromes: 2010 
International Consensus on Cardiopulmonary Resuscitation and Emergency Cardiovascular Care Science With Treatment Recommen- dations. 

Circulation 2010;122 Suppl 2:S422– 65. 
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2010 International Consensus on Cardiopulmonary 
Resuscitation and Emergency Cardiovascular Care 

Science  

“It is reasonable to perform early angiography 
and primary percutaneous coronary 
intervention in selected patients despite the 
absence of ST-segment elevation on the ECG or 
prior clinical findings, such as chest pain, if 
coronary ischemia is considered the likely cause 
on clinical grounds”  

O’Connor RE, Bossaert L, Arntz H-R, et al., for the Acute Coronary Syndrome Chapter 
Collaborators. Part 9: acute coronary syndromes: 2010 International Consensus on 
Cardiopulmonary Resuscitation and Emergency Cardiovascular Care Science With Treatment 
Recommendations. Circulation 2010;122 Suppl 2:S422– 65. 38 
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When fibrinolysis after ROSC ? 

In centers where immediate PCI is not 
available, patients presenting with ECG 
changes following ROSC should have in-
hospital fibrinolysis if it has not been 
administered in the pre-hospital setting 

Richling N, Herkner H, Holzer M. Thrombolytic therapy vs primary percutaneous 
intervention after ventricular fibrillation cardiac arrest due to acute ST-segment elevation 
myocardiac infarction and its effect on outcome. American Journal of Emergency 
Medicine 2007;25:545-50. 
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