Supplementary Appendix 1:
Our findings suggest that the DBCG is missing registration of recurrence for 30% of patients. This will underestimate the risk of recurrence by downwardly biasing estimates of risk by 30%. However, it is unlikely to bias associations measured on the relative scale because we observed no false positive recordings of breast cancer recurrence in DBCG. 
If we consider a measured rate as I’=sI+FP, where I’ is the measured rate, s is the sensitivity (13/19 in our validation data), and FP is the false positive rate (0 in our validation data). In a comparison of exposed (+) with unexposed (-) the ratio measure of association I’+/I’- = (s+I+ + FP+)/(s-I- + FP-). When FP+=FP-=0 (no false positives), the ratio estimate of association simplifies to s+I+/s-/I-. So long as sensitivity is non-differential, as it would be expected for most discovery biomarkers, s+=s- and the ratio measure of association simplifies further to I’+/I’-=I+/I-. In other words, the estimate of association equals the unbiased true ratio estimate of association. As noted, this makes the assumption that this misclassification is independent of other errors (1, 2). Supplementary Table 1 provides a hypothetical numerical example to clarify this issue. 
To illustrate this, Supplementary Table 1 provides hypothetical examples outlining (1) the true relationship of 100% sensitivity and specificity (Example 1); (2) when misclassification can bias the risk difference but not necessarily the risk ratio (Example 2); and (3) when misclassification can bias both the risk difference and the risk ratio (Example 3). 
In Example 1, all diseased and non-diseased subjects are correctly classified, i.e., 100% sensitivity and 100% specificity, yielding a risk ratio = 2 and a risk difference = 0.2. 
Example 2 outlines a scenario where there is 30% missing registration of recurrence, i.e., 70% sensitivity, but no false positive recurrences, i.e., 100% specificity. The risk ratio is not biased under these circumstances. This is because the decreased sensitivity results in a proportionate decrease in the cumulative incidence of recurrence in both the exposed (ER+) and unexposed (ER-) patients, so ratio measures are unchanged from the true measure of association (risk ratio = 2). However, the risk difference is downwardly biased by 30%, yielding a risk difference = 0.14. 

Example 3 shows a scenario with 100% sensitivity and 70% specificity, therefore 30% false positives, yielding a disproportionate increase in the number of recurrences among the unexposed. We acknowledge that it is highly unlikely that such a high proportion of false positives would ever be observed, however, we include this unlikely scenario to illustrate when the risk ratio and the risk difference are underestimated. 
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Supplementary Table 1: Hypothetical example of the association of a biomarker (e.g., ER status) and breast cancer recurrence according to misclassification of recurrence status
	Example 1:
	Recurrence
	No Recurrence
	Total
	

	Exposed (e.g., ER+)
	20
	30
	50
	

	Unexposed (e.g., ER-)
	10
	40
	50
	

	Sensitivity = 100% (all disease cases were detected; i.e., no false negative recurrences)
	
	
	
	

	Specificity = 100% (all non-cases correctly classified; i.e., no false positive recurrences)
	
	
	
	

	Risk Ratio = (20/50)/(10/50)= 2
	
	
	
	

	Risk Difference = 20/50 - 10/50 = 0.2
	
	
	
	

	
	
	
	
	

	Example 2:
	Recurrence
	No Recurrence
	Total
	

	Exposed (e.g., ER+)
	
	
	
	

	Unexposed (e.g., ER-)
	
	
	
	

	Sensitivity = 70% (30% false negative rate; nondifferential in exposed versus unexposed, 
i.e., 30% missing recurrences)
	14
	36
	50
	

	Specificity = 100% (all non-cases correctly classified; i.e., no false positive recurrences)
	7
	43
	50
	

	Risk Ratio = (14/50)/(7/50)=2
	
	
	
	

	Risk Difference = 14/50 - 7/50 = 0.14
	
	
	
	

	
	
	
	
	

	Example 3:
	Recurrence
	No Recurrence
	Total
	

	Exposed (e.g., ER+)
	29
	21
	50
	

	Unexposed (e.g., ER-)
	22
	28
	50
	

	Sensitivity = 100% (all disease cases were detected, i.e., no false negative recurrences)
	
	
	
	

	Specificity = 70% (30% of non-cases incorrectly classified, i.e., 30% false positives)
	
	
	
	

	Risk Ratio = (29/50)/(22/50) = 1.32
	
	
	
	

	Risk Difference = 29/50 - 22/50 = 0.14
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