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eFigure. Example of distribution of 10-year residual risk of recurrence in a simulated trial under 
Scenario 1 (A) and under Scenario 4 (B). 
A. Histogram of the predicted 10-yr residual risk of recurrence in Scenario 1 based on one simulated trial 
(N=800).  
B. Histogram of the predicted 10-yr residual risk of recurrence in Scenario 4 based on one simulated trial 
(N=800). 
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eTable. Patient characteristics and median 10-year residual risk of recurrence from 
AdjuvantOnline 

 
Characteristic Patients 

 
Median 

Residual 
risk (%) 

Interquartile 
range 

N          % lower upper 
All patients 443 100 14 9 22 

Adjuvant treatment 430 97 13 9 22 

Endocrine therapy only 195 44 11 8 16 

2ndgeneration chemotherapy (with or 
without endocrine therapy) 

103 23 14 10 23 

3rdgeneration chemotherapy (with or 
without endocrine therapy) 

126 28 21 14 27 

Surgery alone 13 3 19 15 26 

Tumor size       

             pT1  282 64 11 8 15 

             pT2 140 32 23 17 28 

             pT3 21 5 34 25 42 

Nodal status      

           pN0 297 67 12 8 16 

           pN1 101 23 20 13 26 

           pN2 36 8 29 22 40 

           pN3  9 2 45 43 53 

AJCC stage      

   Stage I 221 50 9 8 12 

   Stage II 169 38 18 13 25 

   Stage III 53 12 29 24 39 

Histologic grade      

   G1 86 19 8 7 11 

   G2 235 53 12 10 18 

   G3 119 27 22 15 30 

   unknown 3 1    

Receptor subtype#      

   ER+/HER2- 338 76.1 12.2 8.7 18.3 

   HER2+/ER+ 39 8.8 11.8 8.5 24.8 

   HER2+/ER- 18 4.1 20 14.6 26.1 

   TNBC 42 9.5 20.8 16.7 27.3 

Recurrence status, total      

    No recurrence 413 93.2 12.7 8.8 19.8 

    Recurrence 29 6.5 25.6 17.3 30.1 
# Six cases had no complete ER and HER2 information and are not included. Abbreviations: ER estrogen receptor, HER2 human 
epidermal growth factor receptor 2, TNBC triple negative breast cancer. 
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eAppendix. Methods of Simulation  

 
1. Let pk be the true proportion of patients in risk category k, where k=1,…5. Patients are sampled from a 

multinomial distribution where (n1, n2, n3, n4 n5)~multinomial( 1, p2, p3, p4, p5) and N= n1+n2+n3+n4+n5. 
 

2. Let ,  be the time to recurrence of patient i in risk category k, for i=1,…,N. Assume  ,  follows a Weibull 
distribution, the hazard function of patient i is given by  

 
 

, , , . 
 
Let  be the treatment indicator of patient i, where 1 if patient i is in the treatment group and 0 
if patient i is in the control group. We reparameterize  ,  such that  

, | 	exp , , 
 

where exp  equals the hazard ratio of treatment vs. control. 
 

3. Denote ,  as the survival function of patient i in risk category k, where 
 

 , | exp exp , , . 
 

In the absence of the experimental treatment, there is 
 , | 0 exp exp , ,  .  (1) 

 
4. Let , ,  and , ,  be the true 5-yr and 10-yr survival fraction of patient i in risk category k in the 

absence of treatment, where 
 

 , , exp exp , 5 , ,  
and 

 , , exp exp , 10 , .  
 
            We generate , ,  from a truncated normal distribution using the R package msm, where 

 
, , ~ , , , . (2) 

 
The support for , ,  is between 0 and 1. Similarly, the 10-yr survival  , , 	can be geneted by assuming 
 

 , , | , , ~ , , , , (3) 
 

where  0 , , , , . The population level parameters , , , , , , ,  are estimated from the 
MDACC data.  In case ,  is not available from MDACC data, we solve ,  using ,  and the median 
survival time of risk group k estimated from MDACC data. 

 
 

5. Given  , ,  and  , , , the Weibull parameters ,  and ,  can be back solved where  
 

  ,
, , , ,

	
   

 
and  

,
, ,
, . 
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6. Let , , 1 , ,  be the true 10-yr residual risk of patient i. The predicted residual risk is sampled 

from a truncated normal distribution where 
 

̂ , , ~ , , , , , (4) 
 
with ,  representing the standard deviation of the predicted residual risk.  The support for ̂ , ,  is 
between 0 and 1.  

 
7. Assuming patients are recruited uniformly over a period of 14 months, the entry time of patient i is 

generated from a uniform distribution, where ~ 0, 14 . 
 

8. Assume the minimum follow up time is 36 months, a patient is censored at the end of trial if 
60	months. 
 

9. The treatment effect is evaluated using the log rank test stratified by T and N at a two-sided significance 
level of 0.05. The R package survival.  

 
10. Power is calculated in each scenario by repeating step 1-9 for 5000 times. 
 
 
 
 

 
 


