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Supplementary Methods

1. Imputation of Missing Variables and Variables Included in the Propensity Model

It was anticipated that the patient population with and without RASi would differ substantially with respect to
preoperative characteristics. We therefore collected baseline variables available in our databases to make
adjusted comparisons. Variables common to in the databases were identified from Versions 2.61 and 2.81 of the
STS data specifications. Most variables were >99% complete in both groups. Missing values of continuous risk
factors were imputed by stratifying on treatment group and combinations of other related risk factors, and
imputing stratum-specific medians. This approach was used for weight and height (stratification by gender and
treatment group). Categorical variables had <1% missing data and were imputed to the most common category.
Although a single imputation approach was used for our primary IPTW analyses, additional analyses were
performed using multiple imputation methodology."? The propensity scores, reflecting the probability that a
patient would receive preoperative RASi, were developed with the use of logistic regression to adjust for
between-group differences in baseline characteristics of the patients.>* Covariates in the propensity model
were: age, gender, height, BMI, smoking status, family history of coronary artery disease, hypertension, diabetes,
cerebrovascular disease, chronic lung disease, peripheral arterial disease, history of congestive heart failure,
prior myocardial infarction, angina prior to the procedure, urgent procedure, preoperative medicines including
beta-blockers, aspirin, lipid-lowering agents, CABG or valve surgery. Continuous variables were modeled as a

flexible polynomial with linear and quadratic components.

2. Sensitivity Analysis

We used several sensitivity analyses to account for possible misspecification of the propensity model, survival
curves were re-estimated using a regression based approach that did not utilize propensity scores, i.e., the Cox
proportional hazards model with time-varying hazard ratios was used to estimate the association between

baseline covariates and subsequent survival separately within with or without RASi cohorts.> Covariates for each
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model were identical to the propensity model. Using these models, we estimated the average survival curves
that would be predicted if all patients in the study were with RASi or if all patients were without RASi
perioperatively. Second, the inverse probability weighted (IPW) approach was also used to examine the average
treatment effect among the study population.®® For each group with or without preoperative or postoperative
RASi, the survival curves adjusted with the use of IPW represent the expected rate of survival if the treatment of
interest were applied to all study patients. Risk ratios at specific time points were calculated with estimated
rates of survival among patients receiving cardiac surgery with or without preoperative and postoperative RASi,
95% confidence intervals were obtained with bootstrap methods. The characteristics of the patients in the
unadjusted, IPTW and PSM groups are shown in Table 1 and 2. Survival curves based on the IPW analysis were

found to be nearly identical to ones based on the PSM analysis (Supplementary Fig.1 and 2).
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Supplementary Figures
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Fig. 1. Rates of Survival in patients. Cumulative mortality with and without preoperative RASi (PreRASi) and the relative risk (95% confidence intervals in
brackets) of PreRASi as compared with no-PreRASi are shown. Logrank p-value is analyzed with using the with the Kaplan-Meier method (unadjusted). The
inset shows the same data on an enlarged y axis.
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Fig. 2. Rates of Survival in patients. Cumulative mortality with and without postoperative RASi (PostRASi) and the relative risk (95% confidence intervals in brackets) of
postoperative RASi (PostRASi) as compared with no-PostRASi are shown. Logrank p-value is analyzed with using the IPW method (adjusted). The inset shows the same
data on an enlarged y axis.



