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Abstract 
Pulseless Electrical Activity (PEA) and aystole are the most common initial rhythms in patients 
with in-hospital cardiac arrest. Respiratory failure is the most common cause for Rapid Response 
Team alert, and may be the initial cause for in-hospital cardiac arrests. Although cardiac monitor-
ing is shown to be ineffective in identifying patients at risk for cardiac arrest, it is the most com-
mon monitoring used on the wards. As many of the cardiac arrests may have a respiratory origin, 
respiratory monitoring could identify patients at risk to develop cardiac arrest. Reclassifying car-
diac arrests as primary cardiac and secondary would help in identifying secondary causes, and 
monitoring that could help in early identification of deterioration. 
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The initial rhythm observed in many patients suffering cardiac arrest (CA) in the hospital is either asystole or 
Pulseless Electrical Activity (PEA) with classic ventricular fibrillation/ventricular tachycardia (VF/VT) in a 
much smaller group of CA patients [1] [2]. The etiology of the initial rhythm is probably different between pa-
tients with primary cardiac disease (ischemia/failure) causing VF/VT, and secondary non-cardiac events (e.g., 
hypoxia, respiratory failure) causing asystole/PEA. Since many in-hospitals CA are secondary to non cardiac 
events, separating these events into primary and secondary etiologies would be useful because the monitoring 
needed to prevent these two causes of CA could be different.  

The most common monitoring used outside the intensive care unit (ICU) is electrocardiography (ECG). But 
the utility of ECG to prevent secondary CA is not known. Although ECG monitoring should be limited to pa-
tients with cardiac disease, many patients receive ECG monitoring unnecessarily [3] [4]. Henriques-Forsythe et 
al. reviewed published literature on telemetry use, and concluded that telemetry infrequently resulted in signifi-
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cant changes in clinical management but increased unnecessary testing and costs [3]. Efficient use of resources 
is a concern in view of increasing health care costs, and requires reexamination of practices which do not con-
tribute to improved outcomes. 

Secondary CA is often related to hypoxia or fatigue/hypercarbia leading to respiratory compromise followed 
by tachycardia, bradycardia and CA. Respiratory compromise is a frequent cause for Rapid Response Team ac-
tivation, and Delgado et al. reported that respiratory problems were the leading cause for admissions to ICU 
within 24 hours of admission to the ward [5]. The current monitoring systems available for prevention of sec-
ondary CA include ECG (not effective), pulse oximetry, early warning systems for Rapid Response Teams, 
commercial multi modality monitoring systems, and End Tidal CO2 (ETCO2) monitoring. Each of these has li-
mitations but Pulse oximetry and ETCO2 probably are the most effective in identifying respiratory compromise 
early, and prevent secondary CA. Although respiratory rate is a good indicator of respiratory compromise, the 
documented respiratory rate in the medical record may be the most inaccurate of the recorded vital signs [6] [7]. 
Hospital monitoring practices need to be reevaluated with regard to use of pulse oximetry to maximize its effi-
ciency and understand its limitations [8]. Although there are few data to support maintenance of SaO2 of >92% 
in most clinical conditions, the common practice is to keep SaO2 95% - 100% which could mask fatigue and 
raising PaCO2. A change in practice to keep SaO2 ~92% and lower alarm limit at 80% - 85% may increase sensi-
tivity of staff to decreases in SaO2, and decrease the number of false alarms [9]. The multimodality monitoring 
systems which include vital signs and pulse oximetry are useful and can operate off existing hospitals electronic 
medical records. They need to be evaluated with regard to their cost effectiveness, and may not need significant 
additional resources for implementation. ETCO2 monitoring is a useful tool and may be better than existing 
monitoring tools, but the technology needs improvement so that it can be used for prolonged periods in the non 
operative setting. Trials focusing on specific high risk patients (e.g. patients with obesity hypoventilation syn-
drome, sleep apnea, patients receiving analgesics/sedatives, and patients on the wards with tracheostomy) at 
risk to develop respiratory compromise would help in identifying patients that would benefit from respiratory 
monitoring. 

A change in paradigm of the etiology of CA into primary and secondary would lead to more focused efforts to 
identify causes and prevention of secondary CA. The impact of respiratory monitoring on prevention secondary 
cardiac arrests needs to be evaluated. Reallocating resources from ECG monitoring to appropriate use of respi-
ratory monitoring (pulse oximetry, multimodality analysis and developing technologies to monitor ETCO2) may 
decrease secondary CA without increasing costs. 
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