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Case Report

Cardiac arrest: should we consider norepinephrine instead

of epinephrine?

Abstract

A patient scheduled for a laparoscopic cholecystectomy had an
anaphylactic shock during induction of anesthesia. After the injection
of vecuronium, an unusual fall of arterial pressure occurred, with
bradycardia, enlargement of the QRS complex, then a circulatory
arrest. Chest compressions were initiated, while intravenous epi-
nephrine 1 mg was administered. The cardiac rhythm turned into a
ventricular fibrillation (VF). Despite continuous chest compressions
with repeated boluses of epinephrine and several external electric
shocks, the patient remained in VF. Because of obviously 3-adrenergic
adverse effects, epinephrine was replaced with norepinephrine.
Return of spontaneous circulation was observed, with the recovering
of sinusal activity. After staying for several weeks in intensive care
unit because of multiorgan failure, the patient recovered without
sequelae. Blood samples and cutaneous testing confirmed an allergy
to vecuronium. This case report of a cardiac anaphylaxis with prolonged
cardiac arrest illustrates the dual activity and adverse effects of
epinephrine. Although vasoconstriction is mandated during cardiopul-
monary resuscitation to provide an acceptable perfusion pressure to
organs, (-adrenergic stimulation seems deleterious to the heart.
Experimental studies have shown that blocking the 3-adrenergic effects
of epinephrine attenuates postresuscitation myocardial dysfunction or
helps the return of spontaneous circulation after VF. Norepinephrine, a
potent a-adrenergic drug nearly devoid of B-adrenergic properties,
could be an interesting alternative to epinephrine. It can improve organ
perfusion during cardiopulmonary resuscitation and could be more
efficient than epinephrine in case of VF.

Epinephrine for cardiac arrest could do more harm than good [1]. A
case of prolonged cardiac arrest acutely illustrates this point of view.

A 59-year-old man was scheduled for a cholecystectomy. Clinical and
echocardiographic examinations were normal. On the morning of the
intervention, blood pressure (BP) was 120/80 mm Hg, with a regular
pulse of 60 beats per minute. After administration of sufentanil, 30 ug and
propofol, 200 mg, BP was 110/65 mm Hg (8:06 Am). After the injection of
8 mg vecuronium, BP fell to 59/34 mm Hg (8:10 Am). The trachea was
intubated. Blood pressure continued to fall and was at 44/24 mm Hg
despite the injection of titrated ephedrine (24 mg). A bradycardia
occurred with enlargement of the QRS complex (8:15 aM). Because of a
cyanosis testifying to a circulatory arrest, chest compressions were
initiated with intravenous administration of epinephrine, 1 mg. An
anaphylactic shock was suspected. Despite the cardiopulmonary
resuscitation, the capnia collapsed (Figure), and the cardiac rhythm
turned into a ventricular fibrillation (VF). Continuous chest compressions
were maintained with the administration of incremented doses of 1, then
3 mg intravenous epinephrine. Despite several external electric shocks,
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repeated boluses of epinephrine, and uninterrupted cardiopulmonary
resuscitation (CPR), the patient remained in VF.

At 8:45 awm, cardiac activity recovered with a supraventricular
tachycardia (180 beats per minute) but with a rapid return to VF.
Epinephrine (total dose, 45 mg) was replaced with norepinephrine. Return
of spontaneous circulation was observed, with the recovering of sinusal
activity. The patient stayed for 6 weeks in intensive care unit because of
multiple organ failure. He eventually recovered without sequelae. Blood
samples (specific immunoglobulin E) confirmed an allergy to vecuronium.

This case of an anaphylaxis with prolonged cardiac arrest
illustrates the adverse effects of epinephrine. Although vasoconstric-
tion is mandated during CPR to provide an acceptable perfusion
pressure [2], B-adrenergic stimulation seems deleterious and proba-
bly responsible for the VF refractory to multiple electric shocks.
Indeed, the use of vasopressin as a systemic vasopressor instead of
epinephrine carried better results in a piglet model of cardiac arrest
[3]: cardiac function and survival were greater in the vasopressin
group. However, this was not confirmed in humans [4].

Moreover, an experimental study showed that blocking the
B-adrenergic effects of epinephrine attenuates postresuscitation
myocardial dysfunction [5]. Accordingly, esmolol helps the return of
spontaneous circulation after VF [6]. Although epinephrine use for cardiac
arrest is the subject of controversial results [ 7-9], norepinephrine, a potent
a-adrenergic drug nearly devoid of 3-adrenergic properties, could be an
alternative. It has been experimentally proven that it can improve organ
perfusion during CPR [10] and that it could be more efficient than
epinephrine in case of VF[11]. Yet, human data are too scarce to identify a
clinical benefit of norepinephrine in cardiac arrest [12].
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Figure. Record of heart rate, arterial pressure, pulse oxymetry, and capnometry of the
patient during CPR in operating room. Cardiac arrest lasted from 8:15 to 9:10 am.

Dominique Selcer MD

Charles-Marc Samama MD, PhD

Département d’anesthésie-réanimation, Hopital Cochin

27 rue du Faubourg Saint-Jacques, 75679 Paris, France
E-mail addresses: selcer.dominique@gmail.com (D. Selcer)
marc.samama@htd.aphp.fr (C-M. Samama)

http://dx.doi.org/10.1016/j.ajem.2014.05.046

References

[1] Krishnamoorthy V, Vavilala MS, Fettiplace MR, Weinberg G. Epinephrine for
cardiac arrest: are we doing more harm than good? Anesthesiology
2014;120:792-4.

Friess SH, Sutton RM, Bhalala U, Maltese MR, Naim MY, Bratinov G, et al.

Hemodynamic directed cardiopulmonary resuscitation improves short-term

survival from ventricular fibrillation cardiac arrest. Crit Care Med

2013;41:2698-704.

McNamara PJ, Engelberts D, Finelli M, Adeli K, Kavanagh BP. Vasopressin improves

survival compared with epinephrine in a neonatal piglet model of asphyxial

cardiac arrest. Pediatr Res 2014. http://dx.doi.org/10.1038/pr.2014.38 [Epub
ahead of print].

Mehta S1, Granton J, Gordon AC, Cook DJ, Lapinsky S, Newton G, et al. Cardiac

ischemia in patients with septic shock randomized to vasopressin or norepineph-

rine. Crit Care 2013;17:R117.

[5] Zhang Q, Li C. Combination of epinephrine with esmolol attenuates post-
resuscitation myocardial dysfunction in a porcine model of cardiac arrest. PLoS
One 2013;8:e82677.

[6] Killingsworth CR, Wei CC, Dell'ltalia L], Ardell JL, Kingsley MA, Smith
WM, et al. Short-acting beta-adrenergic antagonist esmolol given at
reperfusion improves survival after prolonged ventricular fibrillation.
Circulation 2004;109:2469-74.

[7] Nakahara S, Tomio ], Takahashi H, Ichikawa M, Nishida M, Morimura N, et al.
Evaluation of pre-hospital administration of adrenaline (epinephrine) by
emergency medical services for patients with out of hospital cardiac arrest in
Japan: controlled propensity matched retrospective cohort study. BM]
2013;347:£6829.

[8] Patanwala AE, Slack MK, Martin JR, Basken RL, Nolan PE. Effect of epinephrine on
survival after cardiac arrest: a systematic review and meta-analysis. Minerva
Anestesiol 2013 [Epub ahead of print].

[9] Goto Y, Maeda T, Goto YN. Effects of prehospital epinephrine during out-of-
hospital cardiac arrest with initial non-shockable rhythm: an observational cohort
study. Crit Care 2013;17:R188 [Epub ahead of print].

[10] Han Y, Li CS, Su ZY, Lu Y, Wang SQ. Effects of norepinephrine on kidney in
a swine model of cardiopulmonary resuscitation. Am ] Emerg Med
2011;29:731-7.

[11] Lindner KH, Ahnefeld FW. Comparison of epinephrine and norepinephrine in the
treatment of asphyxial or fibrillatory cardiac arrest in a porcine model. Crit Care
Med 1989;17:437-41.

[12] Callaham M, Madsen CD, Barton CW, Saunders CE, Pointer J. A
randomized clinical trial of high-dose epinephrine and norepinephrine
vs standard-dose epinephrine in prehospital cardiac arrest. JAMA
1992;268:2667-72.

2

i3

[4

http://dx.doi.org/10.1016/j.ajem.2014.05.046

Please cite this article as: Mion G, et al, Cardiac arrest: should we consider norepinephrine instead of epinephrine?, Am ] Emerg Med (2014),



mailto:selcer.dominique@gmail.com
mailto:marc.samama@htd.aphp.fr
http://dx.doi.org/10.1016/j.ajem.2014.05.046
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0005
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0005
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0005
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0010
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0010
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0010
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0010
http://dx.doi.org/10.1038/pr.2014.38
http://dx.doi.org/10.1038/pr.2014.38
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0045
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0045
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0045
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0050
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0050
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0050
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0015
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0015
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0015
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0015
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0020
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0020
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0020
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0020
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0020
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0055
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0055
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0055
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0060
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0060
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0060
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0025
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0025
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0025
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0030
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0030
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0030
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0035
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0035
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0035
http://refhub.elsevier.com/S0735-6757(14)00414-8/rf0035
http://dx.doi.org/10.1016/j.ajem.2014.05.046

	Cardiac arrest: should we consider norepinephrine instead of epinephrine?
	Acknowledgment
	References


