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ABSTRACT 

Spinal and epidural anesthesia [cumulatively referred to as neuraxial anesthesia] carry a low 

associated risk of bradycardia that could progress to asystolic cardiac arrest.  Neuraxial 

anesthesia may inadvertently exceed anticipated therapeutic dermatomes and anesthetize nerves 

related to maintaining cardiovascular stability; instability may progress to cardiovascular 

collapse. The aim of this integrative review is to examine available evidence of epinephrine 

administration in response to predictive signs and symptoms of cardiovascular compromise. 

Current ACLS guidelines provide an emergent and reactive dose of epinephrine in response to a 

cardiac arrest. Could a proactive and more conservative administration of epinephrine mitigate 

deteriorating cardiovascular complications? The focus of this review includes: 1) signs and 

symptoms of impending cardiac arrest for prevailing commonality, 2) the timing of epinephrine 

administration, and 3) the dose of epinephrine to determine if low doses of epinephrine are more 

favorable for improved patient outcome. Databases (MEDLINE, Embase, and Pubmed) were 

searched using search terms epinephrine, cardiac arrest, neuraxial anesthesia, ACLS, guidelines, 

high spinal anesthesia, and asystole. Twenty-five articles were reviewed. Vigilant monitoring for 

cardiovascular compromise is a crucial component of the treatment process prior to the 

development of adult cardiac arrest. Early identification of patients at risk for developing 

cardiovascular symptoms that may progress to cardiac arrest is vital to preventing and treating 

these patients. Early intervention with epinephrine, a potent sympathomimetic agent, mitigates 

cardiovascular shortcomings during neuraxial anesthesia.  Administering a low dose of 

epinephrine early in the recognition of cardiovascular compromise has been shown to be most 

effective in returning spontaneous circulation. Delayed administration of epinephrine produces 

unfavorable patient outcomes. Identifying early signs and symptoms of cardiovascular 
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compromise is a critical component to treating cardiac arrest during neuraxial anesthesia. 

Vigilant monitoring of heart rate, blood pressure, and sensory level of blockade are easily 

identifiable cues regarding cardiovascular function.  Prompt recognition allows early 

intervention with epinephrine. Administering a conservative dose of exogenous epinephrine at 

the earliest opportunity provides sympathetic support that may prevent full cardiovascular 

collapse.  

 Keywords: cardiac arrest, neuraxial anesthesia, ACLS guidelines, epinephrine 
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Bradycardia followed by asystolic cardiac arrest during neuraxial anesthesia is a serious 

complication. The incidence of cardiac arrest during neuraxial anesthesia has been reported as 

high as 2.73 per 10,000 in a review of 40,271 cases (Charuluxananan et al., 2008). Advanced 

cardiac life support (ACLS) provides a nationwide recommendation for the dose of epinephrine 

to be given during bradycardia and cardiac arrest. However, the ACLS recommendation does not 

specify patient symptom criteria other than bradycardia in which to administer the recommended 

dose of epinephrine or recommend an epinephrine dose to administer during neuraxial 

anesthesia. The current standard of practice is for healthcare providers to follow the ACLS 

guidelines under their discretion of what symptoms require actions and the magnitude of 

epinephrine dosing. Epinephrine is administered during 25-40 percent of cardiac arrests resulting 

from neuraxial anesthesia. The mortality rate of cardiac arrest during neuraxial anesthesia is 25 

percent (Sostaric & Orenus, 2013). The aim of this integrative review is to review current 

accepted practice regarding epinephrine administration in response to predictive signs and 

symptoms of cardiovascular compromise.  

Variables 

Neuraxial anesthesia is defined as spinal anesthesia, epidural anesthesia and peripheral 

nerve blocks.  For the purpose of this review, neuraxial anesthesia will be defined as spinal 

anesthesia and epidural anesthesia due to the decreased incidence of bradycardia and cardiac 

arrest during peripheral nerve block (Limongi & Lins, 2011). Epinephrine is a sympathomimetic 

medication that increases the sympathetic nervous system response, causing an increase in heart 

rate and blood pressure. The use of epinephrine to prevent the progression of bradycardia to 

cardiac arrest was attributed to the positive chronotropic effects of epinephrine (Caplan, Ward, 

Posner, & Chesney, 1988). Low dose of epinephrine will be defined as less than one milligram 
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administered every three to five minutes. Standard dose of epinephrine will be defined as one 

milligram administered every three to five minutes, and high dose of epinephrine will be defined 

as greater than one milligram administered every three to five minutes. These definitions are 

created based upon the ACLS guidelines of recommended dosage of epinephrine during cardiac 

arrest. Limongi et al (2011) and Caplan et al (1988) accredit, the potent alpha-agonist, 

epinephrine to be a vital component to circulatory resuscitation.  

 Bradycardia will be defined as a heart rate less than 60 beats per minute (BPM), to 

correspond with ACLS’ definition. Bradycardia, hypotension, and sensory level blockade greater 

than or equal to T4 during neuraxial anesthesia are serious indications that need to be addressed 

immediately as they may be the initial signs of impending cardiac arrest. Not all cardiac arrests 

during neuraxial anesthesia can be prevented, but optimizing the approach to treating these 

situations is crucial to patient survival. Management and treatment of bradycardia or cardiac 

arrest can be achieved by administration of sympathomimetic medications, elevating the 

patients’ leg to optimize venous blood return to the heart, and diligent oxygenation monitoring.  

Focused Review Questions  

1) What are the cardiac and neuraxial symptoms that prompt administration of 

epinephrine? 2) Does earlier administration of epinephrine improve patient outcome? 3) Does the 

lower dose of epinephrine improve patient outcome and mortality? 
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Method 

Elements of Population 

 The elements of the population reviewed are dependent upon the experience of 

bradycardia and asystolic cardiac arrest during neuraxial anesthesia. Cardiac arrests experienced 

by in-hospital and out-of-hospital patients will be reviewed to compensate for the scarcity of 

information relating to cardiac arrests during neuraxial anesthesia.  

 Inclusion and Exclusion Criteria 

Inclusion criteria for this study include human studies, case reports, literature reviews, 

meta-analyses, case series, and systematic reviews. Exclusion criteria for this study included 

non-English abstract or manuscripts. Pediatric populations of 18 years age or younger will be 

excluded from this review. The articles of research to be evaluated will be published no earlier 

than 1980. 

 Sources to be reviewed include case reports, meta-analyses, systematic reviews, and 

integrative reviews. This approach allows for a wide variety of research to be reviewed. 

Analyzing case reports allows for specific instances to thoroughly reviewed and determine 

methods of medication administration that will help improve patient outcomes. 

Search Strategies  

MEDLINE was searched using the EBSCOhost provider on 08/22/2015.  

1 (cardiac arrest OR asystole OR bradycardia) AND (epinephrine OR adrenaline) (NOT 

animals)(1,111) 

2 1 AND (dosage OR dose) (807) 

3 2 NOT (pediatric, PEA, complications, ambulatory, out-of-hospital) (506) 

4 (neuraxial anesthesia OR spinal anesthesia) AND (epinephrine OR adrenaline) (500) 
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5 2 AND (total spinal blockade OR high spinal) (7) 

6 (total spinal blockade OR high spinal) AND (epinephrine OR adrenaline) (44) 

7 (total spinal blockade OR high spinal) AND (cardiac arrest OR bradycardia OR 

asystole) (80) 

8 Total= 3 + 4 + 5 + 6 + 7 = 1,137 

From MEDLINE 24 articles were relevant. 1,113 did not meet criteria and were discarded. 

Embase was searched on 08/24/2015. 

1 (epinephrine OR adrenaline) AND (cardiac arrest) (2,077) 

2 1 AND (dose OR dosage) (696) 

3 (high spinal blockade OR total spinal blockade) (18) 

4 Total= 2 + 3 = 714 

From Embase 18 articles met the inclusion criteria and were relevant. 696 articles did not meet 

criteria, were not relevant, and discarded. 

Pubmed was searched on 09/03/2015. 

 1 (epinephrine) AND (cardiac arrest) (1813) 

 2  1 AND spinal anesthesia (15) 

 3 (ACLS) AND (epinephrine) AND (cardiac arrest) (52) 

 4 (high spinal anesthesia) (2009) 

 5  4 AND (epinephrine) (82) 

 6 Total = 2 + 3 + 5 = 149 

From Pubmed 22 articles met the inclusion criteria and were relevant. 127 articles did not meet 

criteria, were not relevant and were discarded. 
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Hand-picked search from references in relevant articles. Saturation point was met. 

Discarded duplicate references. Resulting in 25 articles meeting the research criteria and 

relevancy to research. 

Evidence Appraisal 

The Johns Hopkins Nursing Evidence-Based Practice Research Evidence Appraisal 

(JHNEBP) was used to evaluate the validity of the existing literature (Dearholt & Dang, 2012). 

The strength of evidence was ranked from highest level (Level I) to lowest level (Level III). The 

quality of evidence is ranked from high quality of consistent and generalized results to low 

quality of inconsistent results with little evidence. Figure 1: Critique of Literature displays the 

ranking of the research articles by strength of evidence and quality of evidence.  

Data Analysis 

The data for this review was categorized by their application to the focus questions being 

reviewed. Literature reviews and studies relating to signs and symptoms of impending cardiac 

arrest were reviewed for prevailing commonality and early recognition of symptoms. The 

literature that meets the inclusion criteria was reviewed for the timing of epinephrine 

administration. Articles (or sources or literatures) regarding the dose of epinephrine were 

examined to determine if low doses of epinephrine are more favorable for improved patient 

outcome especially if given as an early intervention for bradycardia and/or hypotension. 
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Results 

Recognition of Signs and Symptoms 

Initial symptoms of cardiovascular involvement from neuraxial anesthesia include 

parasthesias of the upper extremities, hypotension, bradycardia, dyspnea, cyanosis, reduction in 

oxygen saturation, nausea, vomiting, anxiety and loss of consciousness (Caplan et al., 1988). 

Bradycardia and hypotension, the more critical symptoms, are attributed to the impact of the 

vasovagal response. The vasovagal response is the sudden activation of the parasympathetic 

nervous system predominating the sympathetic nervous system. There is a direct relationship 

between the level of spinal blockade and the impact on the sympathetic nervous system. The 

higher the blockade, the greater the number of spinal nerves involved, and thus the degree of 

sympathectomy is increased. Sensory neuraxial blockade, as assessed by dermatomes, may be 

two to four levels higher than sympathectomy. A sympathetic block of T1 to T5 impacts the 

cardio-accelerator nerves (Reese, 2012) (See Figure 1). 

Identifying patients at risk for potential vagal predominance will aid in the prompt 

recognition of cardiovascular compromise. Pollard  (2000) identified patients undergoing 

neuraxial anesthesia that are at higher susceptibility to vagal predominance, which may lead to 

cardiovascular collapse and asystolic cardiac arrest. The risk factors for moderate bradycardia 

(<59 BPM) during neuraxial anesthesia include ASA physical status I, the use of beta receptor 

blocking drugs, a sensory level achieved >T6, age <50 years old, and a prolonged PR interval. 

Identifying patients with these risk factors who are more susceptible to vagal predominance 

during spinal anesthesia promotes early intervention. 

Bradycardia during spinal anesthesia is a potential indicator of high/complete neuraxial 

blockade. Furthermore, bradycardia and asystolic cardiac arrest may occur even without high 
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neuraxial blockade (Lovstad, Granhus, & Hetland, 2000). Therefore heart rate alone is not an 

adequate measurement of the cardiovascular system, with or without sympathetic compromise. 

Vigilant monitoring prior to the development of cardiac arrest is predictive of favorable 

outcomes. Geffin & Shapiro (1998) identified in their analysis of case reports that bradycardia 

and asystolic cardiac arrest occurred 15 minutes or longer after the initial administration of 

neuraxial anesthesia. Heightened level of awareness of the potential complications of 

sympathetic nervous system compromise requires early recognition of symptoms and immediate 

and aggressive treatment to reverse cardio-accelerator nerve impairment. Jang, Do & Song 

(2012) also concluded, from a case report of a gravid woman who experienced cardiac arrest 

during a cesarean section, that vigilant monitoring for patient symptoms of cardiovascular 

compromise is critical. 

Timing of epinephrine administration 

Caplan et al. (1988) analyzed closed claims involving cardiac arrest during spinal 

anesthesia and came across 14 cases of unexpected and sudden cardiac arrest in healthy adults. 

The average level of blockage before cardiac arrest was T3-T5. Two or more initial symptoms or 

clues were recognized before the onset of cardiac arrest in each of the fourteen patients in order 

of most occurring to least occurring: bradycardia, hypotension, cyanosis, loss of consciousness, 

and asystole. During the treatment and management of cardiac arrest ephedrine and atropine 

were given within two minutes of the initial symptoms or clue. Epinephrine was given five or 

more minutes after the initial symptoms, with an average of eight minutes at a dose of 0.1 to 2 

mg. Caplan et al. (1988) concluded the immediate use of ephedrine after initial symptoms, was 

not sufficient to treat and manage degree of the sympathetic blockade level. If epinephrine had 

been used as the initial treatment mediation, the duration of cardiac arrest could potentially have 
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been decreased because following the administration of epinephrine spontaneous rhythm and 

perfusion returned, on average, within three minutes.  

Caplan et al. (1988) concluded that upon recognition of sudden bradycardia, epinephrine 

should be administered early, and epinephrine should be administered immediately upon onset of 

cardiac arrest. Prompt recognition is the first step in treatment of bradycardia and impending 

cardiac arrest. Administering epinephrine promptly upon recognition of symptoms helps improve 

patient outcome. The delay of administration of epinephrine in cardiac arrest is associated with 

worse patient outcomes (Dumas et al., 2014). 

Donnino, Salciccioli, Howell, Cocchi, Giberson, Berg, Gautam, and Callaway (2014) 

performed a retrospective cohort study to determine early administration of epinephrine is 

associated with an increased ROSC, survival and favorable neurological outcomes. The results of 

this study indicated that there is a decrease in patient survival with every minute until the first 

dose of epinephrine administered. For the interquartile range of 7 – 9 minutes, there was a 

statistically significant decrease in patient survival (p < 0.001). The authors concluded that the 

shorter the time before the first dose of epinephrine is associated with more favorable patient 

outcomes for cardiac arrests that occurred in the hospital (Donnino et al., 2014). 

Congruent with the implication that sudden bradycardia is indicative of a compromised 

sympathetic nervous system, Lovstad et al. (2000) concluded that bradycardia would be better 

treated with the early administration of epinephrine. Limongi et al. (2011) confirmed the 

importance of early administration of epinephrine to be a critical component of maintaining 

coronary perfusion pressure. Pollard (2000) recommended an early dose of 0.2 to 0.3 mg of 

epinephrine to treat bradycardia during neuraxial anesthesia and full resuscitation epinephrine 
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doses for patients with severe bradycardia or cardiac arrest, based upon the mechanics of 

epinephrine to vasoconstrict and increase heart rate. 

Dose of epinephrine 

Larabee, Liu, Campbell, & Little (2012) investigated the outcomes of various vasopressor 

drugs during cardiac arrest in a systematic review. The therapeutic outcomes investigated were 

(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 (4 – 40 mg) to standard dose epinephrine (1 mg), (4) outcomes comparing any 

alternative vasopressor to epinephrine. Based on the data analysis of the 17 articles related to 

high dose and standard dose epinephrine, the authors concluded that high dose epinephrine does 

not improve long-term patient outcomes when compared to standard dose epinephrine (Larabee 

et al., 2012) (See Table 1).  

Stiell et al. (1992) conducted a randomly assigned quantitative study examining the use 

of high dose epinephrine (7 mg) compared to standard dose of epinephrine (1 mg) during cardiac 

arrest of adults in or outside the hospital. 650 patients who met the research design protocol were 

assigned either to the high-dose group (N=317) or the standard-dose group (N=333). The high-

dose group received 7 mg of epinephrine and the standard dose group received 1 mg of 

epinephrine. Each group could receive up to five doses of their allotted dosage at five-minute 

intervals. The average number of epinephrine doses each group received was 2.5 doses. The 

average standard dose of epinephrine patient received 2.5 mg (0.015 mg/kg) The average high 

dose epinephrine patient received 17.8 mg (0.10 mg/kg) There was not a statistically significant 

higher resuscitation rate for patients receiving high dose epinephrine compared to standard dose 

epinephrine (p = 0.15). The results of their findings indicated that the high-dose epinephrine did 
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not improve survival or the neurological outcomes of adult patients who experienced cardiac 

arrest in or outside the hospital. The authors acknowledged that a limitation to their study was it 

did not identify an adult subgroup that would benefit from high-dose epinephrine. This research 

article reveals the standard dose of 1 mg epinephrine in five-minute intervals is the 

recommended dosage. The findings of this study are applicable to the population of patients 

receiving neuraxial anesthesia. 

 Behringer et al. (1998) reported the finding of a retrospective cohort study analyzing the 

neurological outcomes of cumulative epinephrine administration during cardiopulmonary 

resuscitation. The authors collected data of the patients admitted to an emergency department for 

cardiac arrest in or outside the hospital and 178 patients met the criteria for analysis. Even 

though this study analyzed the cumulative doses of epinephrine, data from this analysis can be 

applicable to this review by extrapolating data from the interquartile ranges that correlated to 

standard and high dose epinephrine. The median cumulative dose of epinephrine for the 

interquartile range of 0.6 mg to 2.1 mg was 1.2 mg administered every five minutes; the median 

cumulative dose for interquartile range of 1 mg to 6 mg was 4 mg administered every five 

minutes. When comparing the frequencies of favorable and unfavorable neurological outcomes 

after ROSC incorporating the no-flow duration and low-flow duration, the standard dose of 

epinephrine patients had greater favorable outcomes when compared to the high dose patients. 

The results concluded that during cardiac resuscitation increasing the cumulative epinephrine 

dose is independently associated with unfavorable neurological outcomes. The authors 

recommended that more investigation should be done to clearly define the epinephrine dose 

limitations during CPR in adult patients.  
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Arrich, Sterz, Herkner, Testori, & Behringer (2012) conducted a retrospective cohort 

study to determine the impact of unfavorable outcomes and in-hospital mortality on patients 

connected to the cumulative dose of epinephrine during cardiac arrest. The median dose of 

epinephrine from 946 patients was 2 mg. The range of cumulative epinephrine dose was 1 to 50 

mg. Patients that received greater than 2 mg of epinephrine had a statistically longer low-flow 

duration than patients that received less than 2 mg of epinephrine. The higher cumulative dose of 

epinephrine patients had statistically significantly greater unfavorable functional outcomes (p < 

0.001). Analysis of the results concluded with an increased cumulative epinephrine dose, there is 

a statistically significant increase in the risk for unfavorable outcomes (Arrich et al., 2012). 

Brown et al. (1992) conducted a randomized controlled trail to compare the patient 

outcomes of cardiac arrests outside the hospital in relation to administration of standard dose and 

high dose epinephrine. The standard dose of epinephrine was 0.02 mg per kilogram of patient 

body weight, and the high dose of epinephrine was 0.2 mg per kilogram. The authors were 

unable to determine a statistically significant difference between the patient outcomes comparing 

standard dose to high dose epinephrine. The authors attributed their results to the fact that 60 

percent of the cardiac arrests were unwitnessed and outside the hospital. This increased the 

timing of initial epinephrine treatment administration. The authors determined that high dose 

epinephrine did not show any patient benefits or negative consequences.  

Arrich et al. and Behringer et al. both concluded that the increase in cumulative dose of 

epinephrine increased the unfavorable outcomes in patients who experienced cardiac arrest. 

Larabee et al. determined there are no survival benefits to high dose epinephrine during cardiac 

arrest. Stiell et al. determined there is no difference between the administration of standard dose 

and high dose of epinephrine, concluding that high dose epinephrine dose not improve patient 
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outcomes. Brown et al. was unable to determine the effects of high dose epinephrine regarding 

patient outcomes.  

Guidelines 

The American Heart Association (AHA) Guidelines for Cardiopulmonary Resuscitation 

and Emergency Cardiovascular Care recommends administering 1 mg of epinephrine every 3 to 

5 minutes during cardiac arrest. The AHA does not recommend administering higher doses of 

epinephrine unless indicated for specific problems: beta-blocker or calcium channel blocker 

overdose, or used to maintain hemodynamic stability with proper monitoring. The research 

conducted by the AHA concluded that high dose epinephrine does not improve survival benefits 

during cardiac arrest (Neumar et al., 2010). If ACLS guidelines are diligently followed, 

epinephrine should be administered following the first five rounds of CPR taking approximately 

two minutes following the recognition of asystolic cardiac arrest. 

ACLS guidelines provided by the AHA are the foundation for treatment during cardiac 

arrest. Healthcare providers utilize the ACLS guidelines to determine treatment and dosage 

during cardiac arrest. However, the ACLS guidelines are not always followed strictly. Johansson 

et al. (2004) conducted a retrospective cohort study to determine whether ACLS guidelines were 

adhered to during cardiac arrest. The results of this study found that 36 of the 53 patients 

reviewed (68%) had a longer between dose of epinephrine interval than the recommended 3 to 5 

minutes by ACLS. The median between dose interval was 6 minutes and 30 seconds. Eight 

percent of the patients did not receive epinephrine as part of their treatment. The authors 

concluded that the majority of the cases reviewed did not follow the current ACLS guidelines.  

Johansson et al. (2004) offered possible explanations for lack of ACLS adherence: lack of 



EPINEPHRINE	  FOR	  CV	  COMPLICATIONS	  DURING	  NEURAXIAL	  ANESTHESIA	   18	  

outcome expectancy, lack of familiarization with the current guidelines, lack of clinical 

experience, and lack of a strategy to adhere to the guidelines. 
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Table 1: Articles Reviewed for Dosing Recommendations of Epinephrine 
Author (s) Level of Evidence Conclusion 

Arrich et al. (2012) Level III = 
Good quality of evidence 

Increased cumulative dose of epinephrine 
increased unfavorable patient outcomes. 
Median epinephrine dose 2 mg 
Range 1-50 mg 
pValue < 0.001 
Cumulative low dose= < 2mg 
Cumulative high dose= >2 mg  

Behringer et al. 
(1998) 

Level III = 
Good quality of evidence 

Increased cumulative dose increased 
unfavorable patient outcomes. 
pValue <0.001  
Cumulative low dose= < 5 mg 
Cumulative high dose= > 5 mg 
 

Brown et al. (1992) Level I = 
High quality of evidence 

Unable to determine effects of increased 
dose of epinephrine. 
pValue= N/A 
Standard dose= 0.02 mg/kg 
High dose= 0.2 mg/kg  

ARC & NZRC (2011 Level I = 
High quality of evidence 

National Guideline 
 

No studies have shown that high dose 
epinephrine improves long-term patient 
outcomes. 
Standard dose 1 mg every 3-5 minutes 

 
Larabee et al. (2012) Level I = 

High quality of evidence 
No survival benefits to high dose 
epinephrine. 
pValue= N/A 
Low dose= 1 mg 
High dose= 4 – 40 mg 

Neumar et al. (2010) Level I = 
High quality of evidence 
AHA National Guideline 

No studies have shown that high dose 
epinephrine is more beneficial to patient 
outcomes. 
Standard dose 1 mg every 3-5 minutes  

Stiell et al. (1992) Level I =  
High quality of evidence 

Patient outcomes not different between 
standard dose and high dose, therefore 
high dose epinephrine does not improve 
patient outcome. 
pValue= 0.15 
Low dose= 1 mg 
High dose= 7 mg 
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Discussion 

 The ACLS guidelines appear underutilized and lack adherence during cardiac arrest in 

the studies reviewed. The ACLS guidelines recommend a standard epinephrine dose of 1 mg 

every 3 to 5 minutes during cardiac arrest. However, the ACLS guidelines do not address the 

progression of initial symptoms in which to administer epinephrine or a plan of treatment 

specifically for hemodynamic compromise due to neuraxially-induced sympathectomy. 

Guidelines provide a foundation for treatment of cardiac derangements but diagnostic cause and 

effect within the context of individual care remains the responsibility of the healthcare provider.  

Anesthesia provider’s treatment plans are initiated by their assessment and interpretation of 

patient status. The lack of a range of doses may preclude earlier administration of epinephrine. A 

study by Stiell et al. (1992) found that there was not a statistically significantly higher 

resuscitation rate for patients receiving high dose epinephrine compared to low dose epinephrine 

(p =0.15). Studies by Arrich et al. (2012) and Behringer et al. (1998) found that patients who 

received a higher cumulative dose of epinephrine had significantly greater unfavorable 

outcomes: Arrich et al. (2012) found a statistical significance of p < 0.001. Treatment of cardiac 

arrest with high dose epinephrine (0.2 mg/kg) was not found to be associated with worse patient 

outcomes compared to low dose epinephrine (0.02 mg/kg) (Brown et al., 1992). Donnino et al. 

(2014) found that administering epinephrine after 7 minutes from the onset of cardiac arrest was 

statistically significant in decreasing patient survival. Johansson et al. (2004) found that 68% of 

the patients in their study had a longer between doses of epinephrine than the recommended 3 to 

5 minutes by ACLS. 
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 Timing is not adhered to currently by the ACLS recommendations of administering 

epinephrine every 3 to 5 minutes during cardiac arrest. A prolonged interval between epinephrine 

doses does not coincide with the recommendations provided by the American Heart Association. 

The research conducted for this review reveals that higher doses of epinephrine are 

positively correlated with unfavorable patient outcomes or provided no additional survival 

benefits.  Due to the fact that ACLS recommends a low dose of epinephrine and only to 

administer high doses during specific problems and the evidence that supports higher 

epinephrine doses does not improve patient outcomes, why is high dose epinephrine still 

administered during cardiac arrest? An additional inquiry is why early and low doses of 

epinephrine are not administered during the first sign of cardiovascular compromise. Further 

areas of research should explore ACLS adherence guidelines in all settings in which cardiac 

arrest occurs. 

Limitations 

 Limitations within this review are due to the lack of literature of cardiac arrest during 

neuraxial anesthesia. There are large quantities of literature surrounding cardiac arrest outside of 

neuraxial anesthesia but limited information during neuraxial anesthesia. There are no 

randomized controlled trials of determining dose of epinephrine to administer during cardiac 

arrest while under neuraxial anesthesia. Limited selective studies were reviewed, systematic 

review was not performed, and no studies looked specifically at neuraxial induced-bradycardia 

or –cardiac arrest. This limitation compelled this review to search for answers by paralleling, 

extrapolating data and drawing inferences based on cardiac arrests outside of neuraxial 

anesthesia. This study has found that epinephrine may be used as a vasopressor treatment for 
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bradycardia and cardiac arrest. Its consideration for use in treating neuraxial induced- 

bradycardia or -cardiac arrest is warranted and further exploration and research is recommended. 

Conclusion 

 Identifying early signs and symptoms of cardiovascular compromise is a critical 

component to mitigate the mortality of cardiac arrest during neuraxial anesthesia. Vigilant 

monitoring of patients’ heart rate, blood pressure, and sensory level blockade are easily 

identifiable clue of the patients’ cardiovascular function. Prompt recognition of cardiovascular 

compromise allows time for early administration of epinephrine and optimizes cardiovascular 

function. By administering low dose epinephrine upon the initial recognition of cardiovascular 

compromise, epinephrine can best mitigate cardiovascular changes. Cardiac arrest during 

neuraxial anesthesia remains a risk. In the event of cardiac arrest, early administration of 

epinephrine as opposed to a less potent sympathomimetic drugs, optimizes the restoration of 

hemodynamics.  
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Appendices 
  
Figure 1: Critique of Literature 
Author(s)/

Date 
Design Participants Conclusion Strength of 

Evidence 
Arrich et 
al. (2012) 

Non-
experimental 
Retrospective 
Cohort Study 

N=946 
Patients admitted to ER 

for cardiac arrest at 
Vienna General 

Hospital 

There is a statistically 
significant greater risk of 
unfavorable patient 
outcomes and in-hospital 
mortality when 
accompanied with a high 
cumulative dose of 
epinephrine. 

Level III =  
Good Quality of 

Evidence 

Behringer 
et al. 
(1998) 

Non-
experimental 
Retrospective 
cohort study 

N=178 
Retrospective cohort 
study of adults who 
experienced cardiac 

arrest admitted to the 
University Hospital of 

Vienna, Austria. 
 

During cardiac arrest, an 
increase in cumulative 
epinephrine dose was 
associated with unfavorable 
neurological outcomes after 
resuscitation. 

Level III = 
Good quality of 

evidence 

Brown et 
al. (1992) 

Experimental - 
RCT 

N = 1280 
Cardiac arrest in out-

hospital patients in six 
medical centers. 

Unable to determine if high-
dose epinephrine improved 
survival and ROSC 
compared with standard-
dose epinephrine. 

Level I = 
High Quality of 

Evidence 

Caplan et 
al. 
(1988) 

Non-
experimental 
Retrospective 
study 

N=14 
Retrospective study of 

closed claims of 14 
healthy young adults 

who experienced 
cardiac arrest during 

spinal anesthesia. 
 

Epinephrine may have 
played a crucial role in 
stopping cardiac arrest. 
Early administration of 
epinephrine could have 
shorted the amount of 
insufficient cerebral 
perfusion and reduced the 
degree of neurological 
outcomes. 

Level III = 
Good quality of 

evidence 

Charuluxa
nanan et 
al. 
(2008) 

Non-
experimental 
Retrospective 
study 

N=11 
Retrospective study of 
cardiac arrests during 
spinal anesthesia in 20 
hospitals during a 12-

month period in 
Thailand. 

 

Cardiac arrest during spinal 
anesthesia is associated with 
high mortality. To decrease 
risk factors: increase 
anesthesiologist staffing, 
improve monitoring during 
spinal anesthesia, and 
improve CRNA training 
program. 

Level III = 
Good quality of 

evidence 

Dumas et Non- N= 1,556 73% of patients studied Level III = 
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al. (2014) experimental 
Retrospective 
Cohort Study 

Retrospective cohort 
study of out-of-hospital 

cardiac arrest. The 
administration of 
epinephrine was 

categorized as (none, 1 
mg, 2-5 mg, >5 mg). 

received epinephrine, 17% 
of this group had a good 
outcome. Whereas, the 63% 
of the 422 patients who 
were not treated with 
epinephrine. The delayed 
administration of 
epinephrine was associated 
with worse patient 
outcomes. 
The administration of pre-
hospital epinephrine was 
associated with lower 
patient survival rates.  

Good quality of 
evidence 

Geffin et 
al. (1997) 

Non-
experimental 
(Case Report) 

N = 13 
Patient that developed 
severe bradycardia or 
asystole during spinal 

anesthesia 

Bradycardia and asystole 
occurred in 15 minutes or 
longer after the initial 
administration of spinal 
anesthesia. 

Level III = 
Good Quality of 

Evidence 

Gueugniau
d et al. 
(2008) 

Experimental- 
RCT 

N= 2,894 
Out-of-hospital cardiac 
arrests were randomly 

assigned 1 mg of 
epinephrine and 40 IU 
of vasopressin or 1 mg 
or epinephrine and a 

saline placebo. Primary 
and secondary end 

points of survival were 
analyzed. 

The administration of 
combined vasopressin and 
epinephrine did not improve 
patient outcome, when 
compared to the 
administration of 
epinephrine during ACLS 

Level I = 
High Quality of 

Evidence 

Jang et al. 
(2012) 

Non-
experimental 
(Case Report) 

N = 1 
Gravid woman under 

going an elective 
cesarean section who 

experienced vasovagal 
cardiac arrest. 

The high neuraxial blockade 
(T3) potentiated the 
cardiovascular system of 
this patient to not be able 
compensate for the severity 
of the vasovagal response. 

Level III = 
Good quality of 

evidence 

Johansson 
et al 
(2004) 

Non-
experimental 
Retrospective 
Cohort Study 

N = 
Patients from Uppsala 

University Hospital 
who underwent CPR 
during period of one 

year were reviewed for 
duration of CPR, total 

epinephrine dose 
administered, and 
average interval 

The average interval 
between epinephrine was 
longer than the 3-5 minutes 
recommended by ACLS 
(median 6.5 minutes). 

Level III = 
Good Quality of 

Evidence 
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between doses. 
Kopp et al. 
(2005) 

Non-
experimental 
Retrospective 
Cohort Study 

N = 26 
Cardiac arrests during a 

20-year period at the 
Mayo Clinic, 

comparing cardiac 
arrest during general 
and spinal anesthesia. 

There is greater likelihood 
of survival of cardiac arrest 
during spinal anesthesia 
than compared to general 
anesthesia. 

Level III = 
Good Quality of 

Evidence 

Limongi et 
al. (2011) 

Non-
experimental 
Retrospective 
Study 

N = 
Reviewed literature to 

determine the 
incidence, etiology, 
prevention types and 
treatment for cardiac 
arrest during spinal 

anesthesia. 

Cardiac arrest during spinal 
anesthesia is mostly related 
to the reduction of preload 
from sympathetic blockade. 
The early administration of 
epinephrine aids to 
minimized damage to 
patient during cardiac arrest. 

Level III = 
Good Quality of 

Evidence 

Lovstad  
et al. 
(1999) 
 

Non-
experimental 
Case Series 

N=5 
Case series on five 

healthy patients who 
experienced 

bradycardia and 
asystolic cardiac arrest. 

 

Significant preventative 
measures: limiting extent of 
sensory blockade, correct 
preoperative hypovolemic 
patients, and Trendelenburg 
position to optimize venous 
return. 

Level III = 
Good quality of 

evidence 

Sostaric et 
al. (2013) 

Non-
experimental 
(Case Report) 

N = 1 The early administration of 
epinephrine is critical to 
restoring cardiac function. 

Level III= 
Good Quality of 

Evidence 
Stiell et al. 
(1992) 
 

Experimental-
RCT 

N= 650 
Randomized Controlled 

Trial of adults who 
experienced cardiac 

arrest inside or outside 
of Ottawa Civic or 
General Hospital. 

 

No significant difference 
between the standard-dose 
group and the high-dose 
group in survival after 
cardiac arrest.  
Conclusion: The use of 
high-dose epinephrine did 
not improve the survival or 
neurological outcomes of 
adults who suffered cardiac 
arrest. 

Level I =  
High quality of 

evidence 

 
 

 

 
 


