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Introduction  

Small single center retrospective studies have suggested that 
absence of cardiac activity visualized by ultrasound (US) during 
cardiopulmonary resuscitation (ACLS) predicts death. We 
performed a large multi-centre international prospective cohort 
study to examine whether visualized cardiac activity is associated 
with improved outcomes for cardiac arrest.  

Methods  

Eighteen North American sites collected prospective cardiac US 
data on patients with pulseless electrical activity (PEA) or asystole. 
An initial US was performed as the resuscitation was started and 
again at the conclusion of the resuscitation efforts. Images were 
interpreted un-blinded. The primary outcome was survival to 
hospital admission. The secondary outcome was return of 
spontaneous circulation (ROSC). Power calculation determined 
761 patients were required assuming 20% ROSC and a 
misclassification rate of 1%. Comparisons used Mann-Whitney 
and Fischer Exact tests.  

Results  

1103 patients presenting from May 2011 to November 2014 were 
included. 288 were excluded due to missing data or breach in 
protocol, leaving 815 patients. The initial presenting cardiac 
rhythm was PEA (49%) and asystole (48%). Patients without 
cardiac activity at initial ED US had longer downtimes in the field 
prior to EMS arrival (7 min vs. 4 min, p <0.0001). Patients with 
cardiac activity on the initial US had longer resuscitation time in 



the ED (22 vs 16min, p<0.001). Cardiac activity on initial US was 
associated with a higher rate of ROSC (49.4 vs.14.0%, p<0.001) 
and survival (30.3 vs. 8.8%, p<0.001). There was an increased rate 
of ROSC with cardiac activity on US in patients presenting with 
PEA (53.3 vs. 21.2%, p<0.001), but not in patients with 
electrocardiographic asystole (18.4 vs. 9.8%, p=0.15).  

Conclusion  

Patients in PEA and asystole with absent cardiac activity on initial 
US during CPR can survive to hospital admission, but the survival 
rate is more than three times greater in patients with detectable 
cardiac activity.  

	  


