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1. ALPS Data Management

Deidentified trial data were obtained as a comma-separated value file from the National Heat, Lung and Blood Institute data warehouse (NCT01401647; https://biolincc.nhlbi.nih.gov/studies/roc_alps).  The original trial enrolled patients under an Exception from the Requirement for Informed Consent for Emergency Care Research that had been approved by the institutional review boards of the participating sites (Kudenchuk 2016).  The University of Pittsburgh Human Research Protections Office designated the use of the deidentified public use data not to be human research.

Data analysis was conducted using STATA 18.5 (College Station, TX: StataCorp LLC), and graphs prepared with GraphPad Prism 10.4.1 (GraphPad Software, Boston, MA). 

We conducted analyses on the same cohort as reported in the primary manuscript, by keeping cases for which the indicator variable primarymanuscript=1.  This dataset contains one patient in the placebo treatment group with in-hospital death, who was reported to be alive with modified Rankin score=5 in the primary manuscript.  Treatment effects were expressed as the absolute difference and 95% confidence intervals in proportion of survivors between treatment groups.   

The following variables were recoded into binary variables (yes/no): bystander witnessed collapse, resuscitation attempted by bystander, male sex.  Missing values were recoded to “no” for pulses at ED arrival (n=27), coronary angiography in first 24 hours (n=4), hypothermia in the hospital (n=7), and CPR in the ED or hospital (n=1).  In-hospital interventions were recoded to “no” for patients who died prior to hospital admission. For admitted patients, the missing values for time interval from ALS arrival to return of pulses (n=158) and for total epinephrine dose (n=35) were imputed as the mean of the group with WLST or without WLST.

We calculated estimands for the Average Treatment Effect (ATE) that were the absolute differences between probability of survival among treated (amiodarone or lidocaine) patients and untreated patients (placebo).   Representing survival outcome as Y (Y=1 is survival and Y=0 is nonsurvival) and treatment as A (a=1 is treatment and a=0 is placebo), we used the various methods to estimate ATE:

ATE = E[ Ya=1 – Ya=0 ] 
ATE = E[Ya=1 ] – E[Ya=0 ]
ATE = P(Y=1|a=1) – P(Y=1|a=0)

For the Pessimistic Lower Bound:
ATE = P(Y=1|a=1) - P(Y=0|a=0), where Y=Yi, as observed in the presence of WLST as practiced, independent of any covariables.

For the Optimistic Upper Bound:
ATE = P(Y=1|a=1) - P(Y=1|a=0), where Y=1, independent of any covariables

For the Simple Estimate:
ATE = E[P(Y=1|a=1)] – E[P(Y=1|a=0)], where E[P(Y=1)] is based on reassigning a fixed proportion P(Y=1|wlst=0) of the outcomes for cases with wlst=1 to Y=1 and the remainder to Y=0, independent of any covariables.  

For IPW and AIPW estimates, weights were used to estimate differences in proportions of survivors between drug treatment group (a1) and placebo (a0) using the formulas below, where Yi is outcome for case i, Ia1, Ia0 , are indicator variables for treatment level = a1 or a0, respectively, and Iwlst=0 , Iwlst=1  are indicators for wlst=0 or wlst=1 respectively.  Variances for the differences in these proportions were estimated using a pseudopopulation of the same size as the trial cohort created using the IPW or AIPW estimated proportions of survivors.  IPW estimates used only the cases with wlst=0.  AIPW used all cases with wlst=0 or wlst=1.








For single imputation, values for outcomes of patients with death after WLST were predicted using a logit model using all 14 variables in Table 1 and treatment group.  ATE = P(Y=1|a=1) - P(Y=1|a=0).  Variance of the imputed treatment effects were estimated using the delta-method.   For multiple imputation, 100 data sets were imputed from the same 14 predictor variables and treatment group with predicted outcomes for patients who died after WLST using a logit method.  ATE = P(Y=1|a=1) - P(Y=1|a=0). Mean effects of treatment and variance were estimated using Rubin’s rules.




2. Predicted Probability of WLST

An estimate of the probability of WLST is required in order to create weights for Inverse Probability Weighting (IPW) and for Augmented Inverse Probability Weighting (AIPW) estimates of treatment effect.   We created a logistic model to predict WLST using treatment group and the other 14 variables in Table 1.  The area under the curve for this model was 0.7495.

Histograms of the predicted probability of WLST (Pr(wlst)) for cases with (wlst=1) or without (wlst=0) WLST are shown in the Figure.  
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3. Predicted Probability of Survival

An estimate of the probability of survival is required in order to create weights for Augmented Inverse Probability Weighting (AIPW) estimates of treatment effect.   We created a logistic model to predict final survival using treatment group and the other 14 variables in Table 1.  The area under the curve for this model was 0.8528.

Histograms of the predicted probability of survival (Pr(finalsurvival)) for cases admitted to the hospital with (wlst=1) or without (wlst=0) WLST, who did (survive=1) or did not (survive=0) survive are shown in the Figure.  
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