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Advanced Resuscitation Training (ART) dramatically improves outcomes in Inpatient 
Cardiac Arrest by Rebecca E. Sell, MD, UCSD.  
 
*There are 200,000 inpatient cardiac arrests yearly. 

*Survival to discharge is poor – approximately 18%. 

*UCSD utilizes a resuscitation bundle known as Advanced Resuscitation Training (ART) 
which has led to a sustained decrease in cardiac arrests and improvement in survival to discharge 
after arrest. In 2013-14, our incidence was 4.09 arrests/1000 patient discharges, and survival to 
discharge was 40.35% 

*ART utilizes continuous quality improvement techniques and advanced technologies including 
“see-through CPR,” CPR feedback and end tidal carbon dioxide monitoring. 

There are approximately 200,000 inpatient cardiac arrests annually in the United States – 0.5% 
of all hospital admissions.  Despite years of research, survival to discharge is still poor, 
averaging 18-20%.  Most evidence for cardiopulmonary resuscitation comes from the outpatient 
setting and is focused on arrests caused by ventricular fibrillation.  Unfortunately, almost 80% of 
all inpatient arrests are pulseless electrical activity (PEA) and asystole. 

UC San Diego has developed a comprehensive resuscitation bundle known as Advanced 
Resuscitation Training (ART) that includes a rapid response team; a continuous quality 
improvement effort with data collection, analysis and modified training; advanced technologies 
such as see-through CPR, CPR feedback and end tidal carbon dioxide (EtCO2) monitoring; and a 
revised CPR algorithm utilizing those techniques to improve CPR quality by focusing on high 
quality chest compressions.  These efforts have decreased the incidence of cardiac arrest and 
improved survival to discharge.  In 2013-14, our incidence was 4.09 arrests/1000 patient 
discharges, and survival to discharge was 40.35%. 

Several papers have looked at CPR quality and return of spontaneous circulation (ROSC). 
Vaillancourt et al. showed that an increasing chest compression fraction (CCF) - the amount of 
time per minute spent doing chest compression - was independently associated with ROSC.  
Unfortunately, the current ACLS algorithm mandates stopping compressions to deliver breaths at 
a rate of 30:2 without an advanced airway, and stopping every 2 minutes for a rhythm analysis 
and pulse check.    

At UC San Diego, we advocate synchronized ventilations at a rate of 10:1 regardless of 
advanced airway, with the breath delivered quickly on compression recoil.  This prevents 
the routine ventilatory pause, and resultant drop in coronary perfusion pressure.  In addition, our 
filtered CPR allows us to analyze the rhythm for defibrillation or return of perfusion without 



 

 

stopping compressions.  If filtered rhythm reveals an underlying QRS rhythm suggesting a pulse 
may be back, we guide our pulse checks by the EtCO2, which will usually be less than 20 while 
pulseless and have a dramatic improvement >10 that will be sustained if pulse has returned.  
Thus we will continue compressions without stopping until a defibrillation attempt or return of 
pulse is highly likely.  Our average CCF is >90% routinely. 

While categorizing cardiac arrest by rhythm is helpful, understanding the etiology of arrest may 
be more useful in recognizing patterns that mandate changing training.  A PEA arrest in a patient 
with septic shock on multiple vasopressors is very different from a PEA arrest in a patient who 
becomes asytolic after suctioning, or one who receives narcotics and stops breathing.  We 
categorize our arrests real-time, according to the ART matrix, in an effort to focus training.  This 
has led to several interesting related projects on refining palliative care interventions, preventing 
aspiration events, avoiding narcotic related errors, etc.  While time consuming, these efforts 
result in a decreased overall hospital mortality and saves lives. 
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Figure 1: UCSD’s ART matrix (etiologies of arrest): 



 

 

 

Fig 2: UCSD’s ART algorithm:	  (Daniel	  P	  Davis,	  MD). 



 

 

	  


