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Article history: Received 30 November 2011 Received in revised form 15 February 2012 Accepted 27 February 2012 Available online xxx Keywords: Vasopressor Cardiac arrest Advanced life support Resuscitation Pediatric resuscitation



a b s t r a c t Objectives: To review the literature addressing whether the use of vasopressors improves outcomes in patients who suffer cardiac arrest. Methods: Databases were searched using the terms: “(adrenaline or noradrenaline or vasopressor) and (heart arrest or cardiac arrest) and therapy”. Inclusion criteria were human studies, controlled trials, meta-analysis or case series. Exclusion criteria were articles with no abstract, abstract-only citations without accompanying article, non-English abstracts, vasopressor studies without human clinical trials, case reports, reviews, and articles addressing traumatic arrest. Results: 1603 papers were identiﬁed of which 53 articles were included for review. The literature addressed 5 main therapeutic questions. (1) Outcomes comparing any vasopressor to placebo. (2) Outcomes comparing vasopressin (alone or in combination with epinephrine) to epinephrine. (3) Outcomes comparing high dose epinephrine to standard dose epinephrine. (4) Outcomes comparing any alternative vasopressor to epinephrine. (5) Outcomes examining vasopressor use in pediatric cardiac arrest. Conclusion: There are few studies that compare vasopressors to placebo in resuscitation from cardiac arrest. Epinephrine is associated with improvement in short term survival outcomes as compared to placebo, but no long-term survival beneﬁt has been demonstrated. Vasopressin is equivalent for use as an initial vasopressor when compared to epinephrine during resuscitation from cardiac arrest. There is a short-term, but no long-term, survival beneﬁt when using high dose vs. standard dose epinephrine during resuscitation from cardiac arrest. There are no alternative vasopressors that provide a long-term survival beneﬁt when compared to epinephrine. There is limited data on the use of vasopressors in the pediatric population. © 2012 Published by Elsevier Ireland Ltd.



1. Background



夽 A Spanish translated version of the abstract of this article appears as Appendix in the ﬁnal online version at doi:10.1016/j.resuscitation.2012.02.029. 夽夽 This review includes information on resuscitation questions developed through the C2010 Consensus on Science and Treatment Recommendations (CoSTR) process, managed by the International Liaison Committee on Resuscitation (http://www.americanheart.org//ILCOR). The questions were developed by ILCOR Task Forces, using strict conﬂict of interest guidelines. In general, each question was assigned to two experts to complete a detailed structured review of the literature, and complete a detailed worksheet. Worksheets are discussed at ILCOR meetings to reach consensus and will be published in 2010 as the CoSTR. The conclusions published in the ﬁnal CoSTR consensus document may differ from the conclusions of this review because the CoSTR consensus will reﬂect input from other worksheet authors and discussants at the conference, and will take into consideration implementation and feasibility issues as well as new relevant research. ∗ Corresponding author. Tel.: +1 720 848 6777; fax: +1 720 848 7374. E-mail address: [email protected] (T.M. Larabee).



Cardiac arrest is a medical emergency with very poor prognosis. The reported incidence of cardiac arrest ranges from 165,000 to 450,000 per year in the United States.1–3 Survival to hospital discharge in pre-hospital arrests is estimated at 5–8% in the United States, and less than 1% worldwide.1,4–6 For in-hospital cardiac arrest, the rate of survival to hospital discharge is slightly better at 12%.7 The use of vasopressors during resuscitation from cardiac arrest has long been a mainstay of therapy.3,8 However, vasopressor effectiveness as a therapy remains controversial due to the poor neurologic and survival outcome data routinely published in the literature. Furthermore, there is the possibility that epinephrine is associated with adverse changes in cerebral perfusion, microculation and myocardial function post-arrest.9–11 We systematically review the literature for evidence regarding the use of vasopressors in cardiac arrest. This review was undertaken as part of the C2010 International Liaison Committee on Resuscitation
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(ILCOR) Consensus on Science and Treatment Recommendations (COSTR) conference to generate recommendations for the 2010 American Heart Association (AHA) Advanced Cardiac Life Support (ACLS) guidelines. The review was further enhanced in the years following the submitted recommendations for the 2010 guidelines.



Table 1 ILCOR levels of evidence for therapeutic outcomes. LOE 1 LOE 2 LOE 3 LOE 4



2. Methods LOE 5



The review was conducted in accordance with the International Liaison Committee on Resuscitation (ILCOR) 2010 evidence evaluation process. 2.1. PICO question This review sought to identify evidence to address the following PICO (patient/population, intervention, comparator, outcome) question: “In patients in cardiac arrest (asystole, pulseless electrical activity (PEA), pulseless ventricular tachycardia (VT) and ventricular ﬁbrillation (VF)) (P), does the use of vasopressors (epinephrine, norepinephrine, others) or combination of vasopressors (I), compared with not using vasopressors (or a standard drug regimen) (C), improve outcomes (e.g. return of spontaneous circulation (ROSC), survival) (O)”. 2.2. Search strategy The electronic databases PubMed (all dates), EmBASE (all dates) and the Cochrane Library were searched for eligible studies using the terms (adrenaline or norepinephrine or vasopressor) and (heart arrest or cardiac arrest) and therapy, as both MeSH and subjective terms. For a more comprehensive search, the authors also reviewed C2005 ILCOR worksheets related to this topic for past references. The ECC master library was searched using the terms vasopress* (all) and epinephrine (all). The superscript “*” denotes the wildcard marker to search for all derivative possibilities. Bibliographies of selected articles were reviewed for any missed articles as well. The ﬁnal search for this manuscript was undertaken on October 15, 2011. All articles identiﬁed by the combined search strategy were considered and hand reviewed by the authors (TL/CL). All manuscripts that met the inclusion and exclusion criteria underwent a detailed review. 2.3. Inclusion criteria Review was undertaken of the manuscripts that met the following criteria: human studies and either controlled trials, metaanalyses, or case series. 2.4. Exclusion criteria Articles were excluded if: (1) no abstract was present, (2) an abstract existed without an associated manuscript, (3) reference was a non-English abstract or manuscript, (4) the study was a nonhuman trial (animal trial), (5) case report, (6) literature review, (7) vasopressor used in traumatic cardiac arrest.



Randomized controlled trials (or meta-analyzes of RCTs) Studies using concurrent controls without randomization Studies using retrospective controls Studies without a control group (e.g. case series) Studies non directly related to the speciﬁc patient/population (e.g. different patient/population; animal models, mechanical models, etc.)



supported, was neutral, or opposed the use of vasopressors in the ﬁnal reported outcome related to cardiac arrest.12 2.6. Data analysis All reported numeric data was taken directly from the reviewed manuscripts. Outcomes with p-values 
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