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COMMENTARY

Epinephrine for prehospital cardiac arrest with
non-shockable rhythm
Samuel J Stratton1,2
See related research by Goto et al., http://ccforum.com/content/17/5/R188

Abstract
Cardiopulmonary arrest research and guidelines have
generally focused on the treatment and management
of ventricular fibrillation and pulseless ventricular
fibrillation (electrical shockable rhythms). Less
investigation has been done on the subpopulation of
cardiopulmonary arrest victims that present with nonshockable rhythms. In a new paper, Goto, Maeda, and
Goto present evidence that early use of epinephrine
for treatment is associated with better survival with
functional outcome. While there is a lack of evidence
to support epinephrine for management of
cardiopulmonary arrest presenting with initial
shockable rhythms (presumed primary cardiac origin),
there is now evidence that epinephrine may
potentially benefit those presenting with nonshockable cardiopulmonary arrest (presumed
heterogeneous origins). Further research on nonshockable rhythm cardiopulmonary arrest is needed to
understand the subpopulation and develop better
treatment guidelines.

Introduction
Goto and colleagues [1] are to be congratulated for their
contribution to the medical knowledge base regarding
the efficacy of epinephrine in resuscitation of nonshockable rhythm cardiac arrest. Epinephrine is commonly used for cardiopulmonary arrest resuscitation
[2,3]. Epinephrine for treatment of cardiopulmonary arrest became commonly used more than four decades
ago with support of observational and theoretical information rather than structured trials. Theoretically, when
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used for cardiac arrest, epinephrine increases systemic
vascular resistance with secondary increased coronary
blood flow, but there has long been concern that it also
causes myocardial dysfunction when used in the arrest
setting [4].
In 2004, Stiell and co-authors published a landmark
study that questioned the effectiveness of advanced life
support interventions when added to a system that had
optimized access to cardiopulmonary resuscitation, defibrillation, and rapid transport to advanced hospital care
[5]. Included in the advanced life support interventions
was use of epinephrine. Hagihara and co-authors showed
in a study published in 2012 [6] that the use of epinephrine for cardiopulmonary arrest was associated with return of spontaneous circulation but negatively was
associated with decreased survival and functional
outcome.
The current paper by Goto, Maeda, and Goto [1] is an
interesting contradiction to current thought and literature regarding use of epinephrine for out-of-hospital cardiac arrest. As illustrated in the literature referenced in
the above paragraph, there is doubt that epinephrine use
during resuscitation has benefit in survival and functional outcome. In their study, Goto and co-authors
found an association between improved survival and
functional outcome and the use of epinephrine for treatment of cardiopulmonary arrest presenting in other than
the rhythms of ventricular fibrillation or pulseless ventricular tachycardia, which can immediately be treated
with electrical counter shock. It should be emphasized
that the outcome measures used by Goto and coauthors were actual survival and functional outcome,
not return of spontaneous circulation or other pseudoindicators often used by resuscitation researchers.
The data presented by Goto and co-authors support
the use of epinephrine for cardiopulmonary arrest presenting with non-shockable rhythms. This commentary
explores the implications these findings have for future
resuscitation and research.
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Discussion
Traditional research on cardiopulmonary arrest has focused on the general state of cardiopulmonary arrest.
Recognizing that cardiopulmonary arrest can be of primary cardiac origin and secondary to other acute conditions, many researchers now limit their study
populations to those with ventricular fibrillation and
pulseless ventricular tachycardia in an effort to select
subjects with high probability of primary cardiac origin
arrest. Little focus has been on those types of arrest that
do not present in ventricular fibrillation or pulseless
ventricular tachycardia (shockable rhythms). In fact, the
term pulseless electrical activity was created as a ‘catch
all’ term for presenting rhythms that were less likely associated with cardiac arrest originating from coronary
artery occlusion. Cardiopulmonary arrest presenting
with a non-shockable rhythm can have many origins, including septic shock, hypovolemia, anaphylaxis, and
acute cerebral events.
Emphasis in resuscitation research has been on the
subpopulation presenting with shockable ventricular
rhythms, who are known to have better potential to respond to witnessed arrest, bystander cardiopulmonary
resuscitation, and early defibrillation. This research emphasis has ignored a significant subgroup of the overall
cardiopulmonary arrest population - those presenting
with non-shockable rhythm. In fact, more than a decade
ago the non-shockable subpopulation was shown to have
potential for response to advanced life support resuscitation measures [7]. The current paper by Goto and coauthors supports aggressive resuscitation attempts for
those presenting with non-shockable rhythms. Their
work alerts the critical care community to the need for
more emphasis on research and evaluation of cardiopulmonary arrest victims who present with non-shockable
rhythms.
A cardiac emphasis has limited the scope and understanding of cardiopulmonary arrest. A broader understanding of the causes of sudden cardiopulmonary
collapse would seem logical. While Goto and co-authors
did not explore the etiology of cardiopulmonary arrest
in the victims studied, one can assume that those in collapse and profound shock (pulseless) from sepsis, anaphylaxis, and toxicities causing vasodilation would
potentially respond favorably to epinephrine. Moreover,
if patients in the non-shockable rhythm group show
positive responses to the vasoconstrictor epinephrine,
some of these are likely hypovolemic and would respond
favorably to early intravenous fluid administration. As
was done by Goto and co-authors, scientific exploration
of the effects of vasoconstrictors among cardiopulmonary arrest victims presenting with non-shockable
rhythms is needed. In addition, research is needed to define the most common underlying causes for non-
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shockable cardiopulmonary arrest so that potential resuscitation strategies can be developed, such as administration of epinephrine and early intravenous fluid bolus.

Conclusion
Non-shockable cardiopulmonary arrest victims constitute a heterogeneous subgroup that is separate from victims of shockable rhythm cardiopulmonary arrest. For
decades clinical resuscitation guidelines and research
have focused on shockable rhythm cardiopulmonary arrest. The paper by Goto and co-authors is an important
addition to the scientific knowledge base that supports
aggressive exploration and development of better resuscitation guidelines that focus on the non-shockable
rhythm cardiopulmonary arrest cohort.
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