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I. WHAT IS BEING STUDIED?   

1. Study Objective   To compare outcomes for patient who 
received esmolol to those who did not 
during refractory ventricular fibrillation in 
the ED 
 

2. Study Design 
 

Retrospective single center observational 
study, 100,000 ED visit Level 1 trauma.  

3. Inclusion Criteria 1. Diagnosis of cardiac arrest, Vfib, 
pulseless Vtach 
2. Initial rhythm of Vfib or Vtach 
3. Cardiac arrest in the ED, cardiac arrest in 
the pre-hospital setting and remained in 
arrest in the ED upon arrival 
4. Greater than or equal to 3 rounds of 
defibrillation, 300 mg Amiodarone, 3 mg 
adrenaline/ Epi 
 

4. Exclusion Criteria Received esmolol prior to cardiac arrest 
 
 
 

5. Interventions Compared  
Esmolol during refractory cardiac arrest vs. 
no esmolol during refractory cardiac arrest 
 
 

6. Outcomes Evaluated  1. Total ED CPR time 
2. Total CPR time 
3. Temporary ROSC 
4. Sustained ROSC 
5. STEMI 
6. % needing emergent cardiac cath from 
the ED 
7. Survival to ICU admission 
8. Survival to hospital discharge 



9. Survival to discharge with good 
neurological outcome 
 
 

  II.    Are the results of the study valid  

1. Was the assignment of patients 
randomized?  
 
 

No, this was a retrospective chart review.  
Those who got esmolol was at the 
discretion of the managing physician 
(selection bias) 

2. Was randomization concealed (blinded)? 
 
 
 

No, this was not a randomized study.  

3. Were patients analyzed in the groups to 
which they were randomized? 
 
 

Non-randomized.  
 
 

4. Were patients in the treatment and 
control groups similar with respect to 
known prognostic factors? 
 
 

They both has similar characteristics in 
terms of: age, initial rhythm, witnessed 
arrest, bystander CPR (%), total time from 
call to EMS to arrival. Large difference in 
gender (majority males) and pre-hospital 
time was greater in those who did not get 
esmolol (42 minutes vs 25 minutes). 

III. Did experimental and control groups 
retain a similar prognosis after the study 
started (answer the questions posed 
below)? 

 

1. Were patients aware of group allocation? 
 
 

No. They were in cardiac arrest 
 

2. Were clinicians aware of group 
allocation?  
 

Yes. Unblinded and meds were given at the 
discretion of the treating clinician 
 

3. Were outcome assessors aware of group 
allocation? 
 

 
Yes. There was a single reviewer not two 
independent assessors (observer bias).  

4. Was follow-up complete? 
 
 

Yes and no. Immediate outcomes were 
assessed (leaving the hospital in good 
condition or not), but no extended follow 
up was conducted.  

IV. What were the results? 
Answer the questions posed below 

 

1. How large was the treatment effect? 
(Difference between treatment and control 
group).  
 

Difficult to analyze because the esmolol 
group consisted of only 6 patients and the 
non-esmolol group consisted of 19 patients. 
There were better survival outcomes in the 
esmolol group (50% of the group had 
survival to discharge with good neurologic 
outcome vs 10.5% in non-esmolol group). 



CI’s were not reported. 
 
 
 

2. What was the estimated treatment effect 
at a 95% confidence interval? (Precision)  
 
 

CI’s were not reported. 
 
 

V. Will the results help me in caring for 
my patients?  (Applicable?)  
 

 
 

1. Were the study patients similar to my 
patient? 
 
 
 

Yes. Urban level 1 trauma center in the 
USA. Similar EMS characteristics likely.  

2. Were all clinically important outcomes 
considered?  
 
 

 
Yes, survival and neurological outcomes 
after cardiac arrest events that is refractory 
to ACLS algorithms are important 
outcomes to be considered. That stated 
there was no long-term follow-up. General 
recommendations are 90 days. No quality 
of life or economic impact data reported.   
 

3. Are the likely treatment benefits worth 
the potential harm and costs? 
 
 
 

Possibly., if a patient is in refractory 
cardiac arrest, I do not think that giving 
esmolol as a “last ditch effort” has a lot of 
down side.  

 
 
Study Limitations 
-Very small sample size – N = 25 
-Retrospective chart analysis and analysis by a single person.  
-The control group (esmolol group) had significantly longer resuscitation times that the patients 
not receiving esmolol. The better outcomes attributed to esmolol may be due to more aggressive 
resuscitation and longer CPR times.  
-Variability in pre-hospital and physicians in resuscitation strategies and other medications that 
may have been given 
 
Clinical Bottom Line: 
I would consider using esmolol in a patient that was resistant to the usual ACLS treatment 
strategies because it may have some benefit as a “last ditch” treatment, but I do not think that this 
study is strong enough to believe that esmolol was the sole reason for better outcomes in the 6 
patients in the group.  


