Appendix

To simulate data for the three FS components (, , ) and incorporate between-component correlations at the same time, the following data simulation approach was used. For each subject , we first drew  from a multivariate normal distribution, , with mean  and variance-covariance matrix . For simplicity, we also assumed the compound symmetric structure for the covariance matrix with the variance  for all observations on the same subject  and with the correlation, , for all pairs of observations, and  (), on the same subject .

Then through specific data transformation, , , and  were marginally converted to the uniform random variables via  for  and  where  is the inverse cumulative distribution function of the standard normal distribution.  Suppose the subject  was randomized to the test arm, then the data of the subject  were generated as following.  First, the true time to all-cause death  followed an exponential distribution, , which was drawn from .  Second, the true time to HF hospitalization  also followed an exponential distribution, , which was drawn from  . Third, the true KCCQ change  followed a normal distribution, , which was drawn from  (i.e., standard deviation sd=20). Finally, the true censoring time  followed an exponential distribution with 1-year censoring rate of 20% which was drawn from the exponential distribution function independently. Hence, the observed time to all-cause death and the observed time to HF hospitalization for each subject were set to be  and , respectively.  Similarly, the data for the control subjects were generated with the parameters , , and  by replacing the parameters , , and , aforementioned.

With this approach, the correlations  were integrated into the data simulation through . The correlation  ranged from 0 to 0.95 to represent different levels of correlations between any pair of components (Table 5).  Since the data transformations used to generate the two survival times were not linear, the correlation structure, , for the FS endpoint (, , ) was different from .  We evaluated  under the following simulation settings (Table 5) and it appeared that the levels of correlations were generally retained for each pair of endpoint components after data transformation.

Table 5. The correlation  and the corresponding correlation level of FS endpoint.
	 in 
	Correlation level in 

	0
	Independent

	0.25
	Mild

	0.5
	Moderate

	0.75
	Moderately high

	0.9
	High





[[ Table 5 about here. ]]




