Statistical Appendix: Estimation of 10 Year Recurrence Probabilities

Langholz and Borgan (1997) show how to estimate the risk of event occurrence for nested case-control studies that are a generalization of Kaplan-Meier and survival probability estimation for Cox regression. In an slight extension needed for the present study, the main building blocks for risk estimator is the baseline hazard “jumps” computed from each case-control set of the form 

1/ ∑ wj Yj exp(Zj β)                                    (1)

where the sum is over all sampled subjects  (including those who are not eligible controls for the case),Yj indicates whether the subject is a eligible control, Zj covariates (i.e., an indicator of recurrence score category, tumor size and grade), exp(Zj β) is the estimated rate ratio, wj is a “sampling weight” associated with subject j, and N-1 is the number of subjects identified as “potential controls,” subjects that possibly, but not necessarily are eligible controls for the given recurrence case. Suppose that S-1 potential controls are sequentially sampled until m-1 eligible controls are found (S includes the case plus the m-1 eligible controls plus the potential controls that were found be ineligible). This is exactly the “quota sampling” method of sampling described in Borgan, Goldstein, and Langholz (1995), p. 1760 with the weight for the m eligible subjects is given by

w_j = N *(m-1)/m * 1/(S-1).

Since only the eligible subjects contribute, (1) can be written as 

1/ ∑ N*(m-1)/m * 1/(S-1) exp(Zj β)                                 (1)

where the sum is now only over eligible subjects. With this baseline hazard jump estimate, risk of recurrence was estimated using the “exact with no competing risks” method described in Langholz and Borgan (1997), for each given recurrence score and prognostic factor. The methods were implemented using the survival curve estimation procedure in SAS PHREG with log w_j specified as offsets in the model. 
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