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Appendix Document 1: Simulations assuming the new treatment is associated with periprocedural adverse events  
	
		The simulations presented in the main text of the paper assumed that the experimental treatment is not associated with periprocedural adverse events. Here we present results assuming that it is associated with a small upfront risk of an adverse event with probability equal to 0.01. We assumed that the periprocedural harm was the same as the outcome that the treatments are preventing (e.g., stroke can be an adverse effect of an invasive carotid artery procedure, and also the outcome of interest during long-term follow-up). Each trial had a 1:1 randomized design, with 5 years of follow-up, and total sample size ranging from 500 to 5000 participants. Individuals who did not experience a periprocedural adverse event went on to experience a beneficial treatment effect with a wide range of IRRs, ranging from strong protective effects to no effect (from IRR of 0.5 to 1). These IRRs represent the ratio of incidence rates beyond the periprocedural period (because the experimental treatment is associated with periprocedural risk, the incidence rate in that group is not constant over time). We simulated incidence rates in the medical treatment group ranging from very low (0.5 events per 100 person-years) to very high (10 events per 100 person-years). For each scenario (i.e., for each combination of medical therapy event rate, IRR, and sample size) we simulated 1000 randomized trials and performed a comparison between treatment groups using an exact test (with the outcome being the first incident event). Power was calculated as the proportion of simulations where the p-value was statistically significant at the alpha = 0.05 level.

Results are presented in the Figure:
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Results of simulation analyses for study power for different sample sizes and relative treatment effects, assuming that the comparator treatment is associated with periprocedural adverse events. Each panel depicts simulations for trials with a different sample size (N=500, 1000, 2500, or 5000). Within each panel, results are plotted for the following event rates under medical therapy: 0.5 (solid x’s), 1 (hollow diamonds), 2 (hollow circles), 3 (solid squares), 5 (hollow triangles), and 10 (solid circles) events per 100 person-years. The x-axis depicts the incidence rate ratios comparing the new treatment with medical therapy during the follow-up period. N = number of patients.

In general, results are similar to the findings of the main analysis (Figure 3 of the main paper): for low event rates (0.5 to 1 event per 100 person-years) studies of up to 5000 individuals with 5 years of follow-up will be underpowered to detect effect sizes as large as IRR = 0.5. For higher event rates (e.g., 5 to 10 events per 100 person-years, for example in selected, high-risk patients) studies will have adequate power (e.g., 80% or higher) to reliably detect treatment effects only if sample sizes are fairly large (2500 patients or more) and effect sizes are moderate to large (IRR of 0.7 or lower). Interestingly, when the treatment effect is small (IRR > 0.1) or null (IRR = 1) we observe an increase in statistical power; this is particularly evident in simulations of large trials (2500 and 5000 participants). In these scenarios, the statistical test is in effect detecting the increased number of events among the groups receiving the experimental treatment (because after the periprocedural period the treatment has negligible impact on the event rate).
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