Supplementary material
Simulation settings 
[bookmark: _Hlk152078331][bookmark: _Hlk151371279]The first evaluation criterion in our simulation study was the validity (type I error rate) of the statistical tests for the previously described approaches. Assuming type error rate of 5-10%, the Monte Carlo SE is < 0.5% with 2000 simulation runs (1). For the benchmark models, HRs were used as the underlying measure of association and are assumed to be the target parameter which we assessed under the null hypothesis (H0: β3= 0) for the Cox and the null hypothesis (H0: 3= 0) for the logistic regression model. For the CO approach, the target parameter is also the HR but the null hypothesis (H0: γ2= 0) is tested. To determine the type I error rate, the number of significant results from the corresponding tests (Wald test) under the null hypotheses at an appropriate significance level of 5% was divided by 2000, the total number of simulation runs. The second criterion was the power, calculated similarly but under the alternative hypotheses that the effect size was larger than zero. As a third criterion, the bias, defined as the difference between the true log HR or log OR minus the estimated value was calculated [β3-3, β3-3, β32], with its empirical SE. The computer code for conducting the simulation study is written in R.

Figure Legends
Supplementary Figure 1. Simulated statistical power of the case-only (CO) approach in the cohort design based on the 10% (1000) earliest events compared to Cox and logistic regression (LR) based on 10% (1000) earliest events and 9000 censored events for effect sizes from 1 to 3 of the gene-exposure interaction in the baseline model under scenarios I-III (a: two small main effects; b: one small main, one moderate effect; c: two moderate main effects).

Supplementary Figure 2. Simulated statistical power of the case-only (CO) approach in the case-cohort design based the ~10% earliest events and a sub-cohort of 1000 compared to logistic regression (LR) and Cox for effect sizes from 1 to 3 of the gene-exposure interaction in the baseline model under scenarios I-III (a: two small main effects; b: one small, one moderate effect; c: two moderate main effects).



Supplementary Tables

	
	C
	CO
	SE
	Cox
	SE
	LR
	SE

	I
	H0: 
	0.004
	0.127
	0.003
	1.005
	0.003
	0.134

	
	HA: 
	0.052
	0.134
	0.005
	2.023
	-0.042
	0.141

	
	HA: 
	0.077
	0.143
	-0.001
	3.039
	-0.078
	0.150

	II
	H0: 
	0.007
	0.134
	0.004
	1.005
	0.0007
	0.140

	
	HA: 
	0.054
	0.148
	-0.006
	2.051
	-0.065
	0.154

	
	HA: 
	0.091
	0.162
	-0.002
	3.050
	-0.094
	0.167

	III
	H0: 
	0.025
	0.141
	0.001
	1.0093
	-0.024
	0.147

	
	HA: 
	0.083
	0.163
	-0.002
	2.0453
	-0.088
	0.168

	
	HA: 
	0.122
	0.182
	0.006
	3.0336
	-0.114
	0.186


[bookmark: _Hlk140566124]Supplementary Table 1 Mean of bias as expected log HR minus the estimated 2, or 3as appropriate, with mean standard error (SE) in brackets for three approaches (CO: Case-only, Cox: Cox regression, LR: logistic regression) in 2000 runs of the baseline model under scenarios I-III (I: two small main effects; II: one small main, one moderate effect; III: two moderate main effects) with 10% earliest events from cohort design based on 10.000 events.

	
	C
	CO
	SE
	Cox
	SE
	LR
	SE

	I
	H0: 
	-0.0005
	0.0919
	0.0034
	0.1779
	0.0011
	[bookmark: _GoBack]0.0459

	
	HA: 
	0.3844
	0.093
	0.0002
	0.1825
	0.5332
	0.0456

	
	HA: 
	0.6001
	0.0944
	0.0071
	0.1883
	0.8449
	0.0453

	II
	H0: 
	-0.0104
	0.0929
	0.0004
	0.1824
	0.0008
	0.0457

	
	HA: 
	0.3581
	0.0947
	0.0003
	0.1914
	0.5398
	0.0452

	
	HA: 
	0.5719
	0.0965
	0.0000
	0.2003
	0.8513
	0.0446

	III
	H0: 
	-0.0686
	0.0937
	-0.0008
	0.1873
	0.0018
	0.0455

	
	HA: 
	0.2774
	0.0964
	0.0017
	0.2013
	0.537
	0.0446

	
	HA: 
	0.4868
	0.0985
	0.0006
	0.2134
	0.843
	0.0439


Supplementary Table 2. Mean of bias as expected log HR minus the estimated 2, or 3 as appropriate, with mean standard error (SE) in brackets for three approaches (CO: Case-only, Cox: Cox regression, LR: logistic regression) in 2000 runs under the case-cohort design with parameters of the baseline model under scenarios I-III (I: two small main effects; II: one small main, one moderate effect; III: two moderate main effects) with 10% earliest events.





	
	HR or OR
	P

	Cox 
	
	

	Female
	1.27 [1.06;2.31]
	0.28

	BMI >30
	1.76 [1.04;2.9]
	0.03

	Female*BMI >30
	0.23 [0.06;0.83]
	0.03

	
	
	

	LR after 5 years 
	OR
	

	Female
	0.97 [0.45;2.01]
	0.94

	BMI >30
	2.11 [0.97;4.37]
	0.05

	Female*BMI >30
	NA
	NA

	
	
	

	LR after 10 years
	
	

	Female
	1.195 [0.66;2.04]
	0.52

	BMI >30
	1.64 [0.86;3.03]
	0.12

	Female*BMI >30
	0.19 [0.03;0.80]
	0.04


Supplementary Table 3. Results of regression models with a sex-BMI interaction (n=589):  Cox based on 74 events within the complete follow-up period from 1998 to 2016 and logistic regression based on 46 (85) deaths at 5 (10) years. HR: Hazard ratio; OR: Odds ratio; LR: logistic regression; P: P value by two-sided Wald test; NA: not assessable.
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