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eAppendix. Supplementary Methods 
 
As our study utilized a de-identified NCDB database and institutional review board (IRB) 
approval was waived by Roswell Park Comprehensive Cancer Center. Our report follows the 
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting 
guideline. 
 
All missing values were coded as unknown for analysis. Pertinent variables such as specific 
comorbidities, performance status, type and duration of chemotherapy, toxicity, tumor 
recurrence, and breast cancer specific mortality, were not captured in the NCDB. The primary 
endpoint was overall survival (OS) defined as the time interval between diagnosis and the last 
follow-up or death. 
 
Kaplan-Meier and log-rank tests were performed for survival analysis. Comparison of 
categorical and continuous variables were based on Fisher exact test and Mann-Whitney U test, 
respectively. Cox proportional hazard multivariable analysis (MVA) model was built based on 
all statistically significant variables from the Cox univariable analysis followed by a backward 
stepwise elimination. Variables of interest include age, race, Charlson-Deyo comorbidity score, 
education level, histology, grade, year of diagnosis, hormone receptor status, and types of 
treatments received. 
 
The potential interaction between the use of chemotherapy and 21-gene recurrence score (RS) 
was evaluated by adding interaction terms to Cox proportional hazard MVA final model. The 
final model was re-assessed for RS 26-30 and RS>30 subgroups to compare the magnitude of the 
effect of chemotherapy.  
 
Additionally, to address the selection bias, propensity score matching was performed based on 
all variables from the Cox proportional hazard MVA final model as well as other clinically 
relevant variables. Of note, regarding immortal time bias, 310 patients (1.8%) in our study either 
died or were lost to follow up within 6 months after diagnosis (n=142 without chemotherapy, 
n=168 with chemotherapy). We re-analyzed Cox multivariable analysis based on the remaining 
16887 patients and our results show similar outcomes (RS>30 vs 26-30: HR 1.75, 95% CI 1.50-
2.02, p<0.001; chemotherapy vs none: HR 0.59, 95% CI 0.51-0.69, p<0.001). Thus, it is unlikely 
that immortal time bias alone could lead to improved survival outcomes for patients who 
received chemotherapy.  
 
All p values were two-sided and p values less than 0.05 were considered statistically significant. 
 


