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Background and Overview
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Study Objectives/ Purpose/Hypothesis: 
· To look at the superiority of Amiodarone as compared to what are now second line medications for refractory ventricular arrhythmias.  Amiodarone should be the most effective drug as compared to lidocaine, MgSO4 and placebo. 


Brief Background/Why Chosen for Journal Club:

· Ventricular fibrillation arrest is universal in EM practice.  Its survival rates to hospital discharge are lower than 25%.  For the past 15 years, everyone has been using Amiodarone as the ultimate go-to.   Why? Because it’s in the AHA guidelines.  It’s in the guidelines because of only 2 trials, the ARREST and ALIVE trials.  Can we definitively call Amiodarone superior to lidocaine and magnesium in shock refractory ventricular fibrillation based off of these studies over 20 years ago?  


Methods

Study Design & Methodology:

· This is a Baysian Network Meta-analysis.  It looked at 11 studies that compared different variations of amiodarone, lidocaine, magnesium, or placebo in shock refractory ventricular fibrillation. 


Article Selection & Enrollment:

· Inclusion Criteria: 1.) asses effects of amiodarone, lidocaine, Mg, or placebo in patients with pulseless VT or VF, 2.) age > 18, 3.) full text only 

· Selected final articles by rigorous assessment of articles through Cochrane quality assessmet tool (for randomized control trials) + Newcastle Ottawa scale (for observational studies) 

· 699 studies identified ( 11 selected 



Outcome Measures/Endpoints:

As depicted by the AHA guidelines, Amiodarone should be the most effective drug as compared to lidocaine, MgSO4 and placebo.  


Statistical Analysis:

This was a Bayesian Network Meta-Analysis.  
· Meta-Analysis: statistical analysis that involves summarizing results from similar but independent studies 

· Network Meta-analysis: it allows you to compare drugs to placebo AND drugs to each other. 

· Bayesian Meta-analysis: it’s a different statistical method that uses “informative priors” which is basically a “pre-test” probability that will affect your outcome. The advantage is that when you have a lot of informative priors or knowledge about what you’re looking into, you can run analyses with smaller sample sizes and still get a good “power.” One disadvantage to this study is that they did not report what their informative priors were or how they came up with them.  It would be something like looking at the probability that people with refractory ventricular fibrillation arrest survive or probability that people with refractory ventricular fibrillation arrest on Amiodarone survive.   According to this meta-analysis, the benefits of the Bayesian method are: (1) able to rank treatment arms based on efficacy. (2) better way of pooling prior information, (3) calculates predictive probabilities of future outcomes. This study also had very strict guidelines to get in (only 11 studies chosen out of 699 identified).  



Results

Enrollment & Baseline Characteristics: 
Table 1:  Baseline characteristics of all randomized controlled trials.  Dates of studies range from 1997 to 2016.  Sample size ranges between 31-1059.  Mean age ranges between 61-68.  


Review of Figures & Tables:

Figure 2:  Forest Plot ( one line represents each study in the meta-analysis – middle line is the “line of no effect” – left hand side is the list of randomized controlled trials -- 

(A) Survival to hospital discharge ( odds that you’d survive to hospital discharge receiving lidocaine is greater than the odds you’d survive to hospital discharge receiving amiodarone + odds that you’d survive to hospital discharge receiving lidocaine is greater than the odds you’d survive to hospital discharge receiving placebo + all others cross 

(B) Survival to hosp admission ( no difference 

(C) ROSC ( odds that you’d get ROSC receiving lidocaine is greater than the odds you’d get ROSC receiving placebo + all others cross 

Figure 3: Rankogram + SUCRA ( the higher the SUCRA, the better the treatment

(A) Survival to hospital discharge ( there’s a 90% probability that Lidocaine would be ranked first as the best treatment for survival to hospital discharge 

(B) Survival to hospital admission ( Although Lidocaine still comes out superior, there is much less difference between Lidocaine and Amiodarone in #1 ranking for survival to hospital admission.  There is SO many factors that can effect mortality in these critically ill patients. The question arises, did the ONE drug given to convert rhythm REALLY affect the outcome to hospital discharge, when the survival to hospital admission is so similar?
(C) ROSC (  slight  there’s a 95% probability that Lidocaine would be ranked first as the best treatment for ROSC
Table 2: Sensitivity Analysis based on Randomized trials. An assessment of how systematic or random errors affect the estimates’ representativeness of the actual effect ( so even when that correct for possible errors or misclassification, lidocaine is still superior to placebo and amiodarone with survival to hospital discharge 



Author’s Discussion and Conclusions

Brief Summary of Main Discussion Points:

· The two studies, ARREST and ALIVE, that brought us to use Amiodarone as first line did not have sufficient statistical power to detect differences in survival to hospital discharge.   Through this baysian network meta-analysis, the authors were able to show that Lidocaine was statistically significant to Amiodarone when considering survival to hospital discharge.  


Your Discussion and Conclusions

Accept/Decline Author’s Conclusions:

· We accept the author’s conclusions in the sense that it questioned the absolute end all be all reputation that Amiodarone is the go to drug for shock refractory ventricular fibrillation over the past 20 years.   Because there are so many other factors that play morbidity and mortality of these patients, it’s difficult to accept that the one drug given in the resuscitation bay determines mortality, when so many other factors, including time down, bystander CPR, quality of CPR, ventilation, and post-ROSC care contribute. 


Study Strengths:

·  Rigorous criteria to get into this meta-analysis.  

· The fact that the authors did find a mathematically fair way to compare drug efficacy using data from varied studies.  


Study Limits:

(eg bias)

· There are many many variables of refractory ventricular fibrillation cardiac arrest. 

· There’s no one study randomizing all anti-arrhythmics to each other.


Generalizability/

Implications:

· Are there risks? We’re putting faith in statistical modeling . . . is that any better than poorly powered studies? I surely don’t fully understand all the mathematical modeling used.  We could be leading people down the wrong path with over manipulation of data.  

· One of our big questions was why is there a difference between survival to hospital discharge (Lidocaine was deemed superior), but there was only minor difference between survival to hospital admission (see figure 2)?  There are so many variables involved in ventricular fibrillation arrest, including pathology of arrhythmia, time down, bystander CPR, quality of CPR, ventilation, post-ROSC, and quality of ICU management, are our observations of survival at discharge based of off one drug received in the resuscitation bay accurate?  

· Excellent to know that lidocaine is probably not inferior to Amiodarone.  Especially in situations where Amiodarone won’t be easily available, as in floor codes or codes during transferring where Lidocaine is the only drug provided. 
