​Appendix: Development and Validation of a Predictive Model for Preemptive Pharmacogenetic Testing
A.1. Calculating Risk based on the Cox Model

For the Cox model, the hazard function is given by, λ(t;X) = λ(t;0)*exp(Xβ) where  λ(t;0) is the baseline hazard function with all covariate X values set to 0 (usually this involves a predetermined set of reference values e.g., mean or median), X is the vector of covariates, β captures the change in the log hazard associated with changes in X, and exp(β) captures the hazard ratio. Letting T be the random variable, time until a medication prescription, the survivor function, 
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is the probability of being medication free at time t for those with covariates X that may vary with t, where 
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is the (baseline) survivor function for those with all covariates set to the reference values.  The risk function, is the probability of being prescribed a medication by time t and is given by, R(t;X) = 1- S(t;X) with a 95% point-wise confidence interval for risk, R(t;X) = 1-exp[log{S(t;X)} ± 1.96 × SE{log[S(t;X)]}].  
A.2. Applying the Cox Model to Longitudinal Data: Residual Time Scale


An individual who was observed, say, 0, s1, s2,… si-1, and t days from baseline (t represents the last time the patient was observed or the time he/she experienced the prescription event) has si+1 opportunities for genotyping.  At each opportunity, we re-applied the baseline, training set model using updated, time-specific covariate data. For the time variable in the longitudinal dataset, we used a residual time scale which means that we substituted derived times (t, t-s1,…, t-si-1) for times (0, s1, s2,… si-1) from baseline to calculate risk.  

It is worth noting that we generated our risk model using baseline data and applied it to longitudinal data.  Had we developed the model originally using the longitudinal data, valid parameter estimates would obtain; however, for valid standard errors, one would require a cluster bootstrap approach or in circumstance where subjects are observed approximately equal number of times robust (sandwich) standard errors1.
A.3. Approach to Validate the Model for Standard Errors 


We validated the fit of the portable standard error model with a non-parametric bootstrap based approach wherein at each bootstrap replicate we 1) fit a Cox model using the bootstrap sample, 2) calculated the estimated standard errors, 3) constructed a linear regression of the estimated log standard errors on covariates X, and 4) compared the predicted values from this model to the log standard errors from the original analysis.
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