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INTRODUCTION

Cardiopulmonary resuscitation (CPR) is a “tug of  war” between 
life and death. The most suspenseful and technically difficult 

task in the resuscitation process is often endotracheal intubation. 
However, the benefits of  endotracheal intubation during CPR 
have been seriously challenged in recent literature.1

POTENTIAL HARMS OF ENDOTRACHEAL INTUBATION 
DURING RESUSCITATION

Establishment of  an advanced airway to maintain gas exchange 
and oxygenation has been viewed as an essential life-saving pro-
cedure during resuscitation. Over the past few decades, clinicians 
have taken for granted the importance of  such practice, despite 
lack of  high-quality evidence. However, since the late 1990s, our 
fundamental understanding of  cardiopulmonary resuscitation has 
changed significantly.1 The quality of  chest compressions has been 
found to be the most important factor leading to a successful car-
diopulmonary resuscitation. Any interventions that may interrupt 
chest compressions during CPR, such as central venous catheter 
cannulation, bedside echocardiography, and cardiac rhythm check, 
should be minimized. Tracheal intubation during resuscitation 
is a dilemma. On one hand, airway patency is the key to effec-
tive ventilation, but on the other tracheal intubation during CPR 
is technically challenging. Observational studies have reported a 
nearly 15% failure rate for the first intubation attempt, and the 
failure rate can be as high as 50% for pediatric patients.2,3 Fail-
ure of  tracheal intubation can result in a prolonged interruption 
of  chest compression.  Even if  tracheal intubation is successful, 
hyperventilation is a frequent complication which can lead to fail-
ure of  cardiopulmonary resuscitation. It may also lead to elevated 

intrathoracic pressure resulting in depressed coronary perfusion 
pressure.4,5 Coronary perfusion pressure is the single most impor-
tant indicator for return of  spontaneous circulation (ROSC). Low 
coronary perfusion pressure (CPP) results in low ROSC rate. Giv-
en the potential harm associated with tracheal intubation during re-
suscitation, a bold hypothesis was postulated: using a less invasive 
way of  ventilation, such as bag-valve-mask ventilation or laryngeal 
mask ventilation, in place of  tracheal intubation during CPR may 
reduce the interruption of  chest compression and could improve 
the CPR success rate.4-7

EVIDENCE FROM OBSERVATIONAL STUDIES

In 2000, the American Heart Association (AHA) set up a large, 
high-quality registry collecting resuscitation data on in-hospital 
cardiac arrest as part of  an ongoing quality improvement program. 
This AHA registry, now called Get With The Guidelines–Resus-
citation provides an opportunity to analyze the relationship be-
tween endotracheal intubation and CPR outcomes. The research 
team from the Department of  Emergency Medicine at Beth Israel 
Deaconess Medical Center in Boston, Massachusetts accessed this 
registry capturing 15-years of  data from 668 U.S. hospitals and 
performed a propensity score matched analysis in both children 
and adults.6,7 They found that patients undergoing endotracheal 
intubation during resuscitation had a significantly lower survival 
to hospital discharge than those without endotracheal intubation. 
The analysis of  the adult resuscitation data showed that 71,615 of  
108,079 (66.3%) cardiac arrest patients were intubated within 15 
minutes of  CPR initiation, of  which the investigators were able 
to find 43,314 (60.5%) patients with a suitable control patient. In 
matched analysis, patients receiving endotracheal intubation during 
CPR had a significantly worse outcome, including lower ROSC rate 
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(57.8% vs. 59.3%, p<0.001), lower survival to discharge rate (16.3% 
vs. 19.4%; p<0.001), and worse cerebral performance category 
scores among those that survived (10.6% vs. 13.6%; p<0.001). The 
pediatric study included 2,294 children with in-hospital cardiac ar-
rest, of  which 1,555 (68%) received tracheal intubation within 15 
minutes of  CPR initiation. The survival to discharge rate was lower 
(36% vs. 41%; p=0.03) for intubated children, but the ROSC rate 
(68% vs. 68%; p=0.96) and proportion of  patients that survived 
with good neurologic outcome (10.6% vs. 13.6%; p<0.001) were 
not significantly different between the two groups.

STUDY DESIGN FACTORS

Given these noteworthy results were from observational studies 
rather than a randomized trial, the possibility of  a reverse causa-
tion, namely confounding by indication, has been raised.6,7 Patients 
who respond to the first few rounds of  CPR with adequate sponta-
neous ventilation may not require intubation, whereas patients who 
do not respond to CPR as quickly are more likely to be intubated. 
Therefore, it is possible that the correlation between intubation 
and poor outcomes is a result of  reverse causation. This problem, 
called confounding by indication,8 is notoriously difficult to control 
for even when a comprehensive set of  potential confounders, such 
as demographics, comorbidity, diagnosis, and resuscitation med-
ications are included in the regression model for adjustment. In 
order to overcome the rapidly changing patient condition and indi-
cations of  intubation during resuscitation, Andersen LW adopted 
a novel time-dependent propensity score matching method to ad-
just for the time-variant confounding.6,7,9 Operationally, the study 
only considered patients who underwent endotracheal intubation 
within 15-minutes of  CPR initiation.6,7 All patients were stratified 
into 15 strata by “time (minute) since resuscitation.” Many factors 
that affecting the decision to intubate or the prognosis of  resus-
citation were included to build 15 propensity score models, which 
were then used for matching intubated to non-intubated patients 
in the 15 strata. The analysis virtually mimicked 15 randomized 
controlled trials carried at each minute after resuscitation initiation. 
By adopting the rigorous design and analytical approach, the study 
showed the potential harm of  intubation during resuscitation. Re-
sults of  this study actually corroborated the findings of  the world's 
largest pre-hospital resuscitation trial in Osaka in which 64,000 pa-
tients with out-of-hospital cardiac arrest were included for analysis. 
The study also showed patients undergoing tracheal intubation in 
the pre-hospital settings had a significantly lower ROSC rate than 
patients not undergoing endotracheal intubation.10

 Although it is an observational study, it has many advan-
tages. In addition to rigorous design and analysis, the study also 
used a high-quality database of  prospective collected data from 
668 U.S. hospitals over 15 years. A randomized trial will not be 
available in the short-term given the sample size required to suf-
ficiently power such a study for this analysis may beyond 1,000 
patients. Therefore, the existing evidence cannot be ignored and 
should prompt a review of  the current guidelines for endotracheal 
intubation in cardiopulmonary resuscitation. 
 

CLINICAL IMPLICATIONS 

There are clinical implications from these two studies.6,7 First, un-
less there is a clear sign of  airway obstruction, patients with pre-
sumed cardiogenic cardiac arrest should undergo five cycles of  
CPR before considering tracheal intubation, either using manual 
bag-valve-mask ventilation or laryngeal mask airway ventilation. 
Second, if  the first endotracheal intubation attempt fails, a clini-
cian should resume chest compressions immediately, prior to mak-
ing a second intubation attempt. Laryngeal mask airway may be an 
alternative in these situations. Lastly, hyperventilation should be 
avoided if  an advanced airway is successfully established.4,5 

CONCLUSION

Tracheal intubation during resuscitation may do more harm than 
good to both adult and pediatric patients in cardiac arrest. Clini-
cians may consider bag-valve-mask or laryngeal mask airway ven-
tilation if  the initial intubation attempt fails or is expected to be 
technically difficult. A sufficiently powered randomized trial is 
needed to confirm the findings of  these two studies.
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