Supplementary Methods

Search cancer trials for supporting evidence: The determination of intent was ascertained
from the ClinicalTrials.gov XML field(s) <primary outcome>; if a trial record did not
contain this field, the narrative in <brief summary> and <detailed description> was also
examined. The distinct drugs used in the final candidate trials (category A or B) were
defined as the ground truth for our evaluation here. We compared signals detected from
EHRs with the ground truth and calculated the numbers of True Positives (TP) — drugs in
both detected signals and the ground truth, False Positives (FP) — drugs in detected
signals but not in the ground truth, and False Negatives (FN) — drugs in the ground truth
but not in our detected signals. Then we reported precision (TP/TP+FP) and recall
(TP/TP+FN). Furthermore, to test whether our signal detection method is significantly
different from the random method, we designed a permutation analysis to compare our
method with random sampling, which randomly selects the same number of drugs from
the 146 drugs as positives and calculates precision and recall according to the ground
truth. We repeated the random sampling for 100,000 times and compared our results with
random sampling results to generate the permutation p-value, which was used to

determine whether our method is significantly better than random sampling.



Variables collected for multivariable Cox model

VUMC: We collected a total number of 2,630 variables for each individual, including 3
patient demographics (age, biological sex, race), 2 tumor information (tumor type and
stage), 1,279 diagnoses and 1,346 medications

Mayo: We collected a total number of 5,725 variables for each individual, including 3
patient demographics (age, biological sex, race), 2 tumor information (tumor type and
stage), 1,279 diagnoses and 4,441 medications.



Supplementary eTable 1. All 146 candidate drugs.
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Supplementary eFigure 1. Kaplan—Meier (K—M) plot of overall cancer survival for the
9 drugs detected from VUMC and replicated by Mayo. (K-M Plots without adjusting for
other covariates)
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Supplementary eFigure 2. Permutation analysis between our method and random
sampling. We compared our method with 100,000 times of random sampling. Our
method outperformed random sampling with significant p-value of 0.04. (The vertical
line represents the scores for our large-scale mining method)
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