
PURPOSE: To develop a predictive test for response and survival following 
neoadjuvant taxane-anthracycline chemotherapy for HER2-negative invasive breast 
cancer. 

METHODS: Microarray-based gene expression profiles of primary breast cancer were 
generated from 310 patients prior to neoadjuvant taxane-anthracycline chemotherapy 
and used to develop different predictive signatures for chemo-resistance and chemo-
sensitivity, according to estrogen receptor (ER) status and predicted sensitivity to 
subsequent endocrine therapy (SET index). The test is an algorithm that classifies 
breast cancer as treatment-sensitive if predicted to have pathologic response (and not 
resistance) to chemotherapy, or predicted sensitive to endocrine therapy. Predictive 
accuracy, with 95% confidence interval (CI), was independently validated in another 
198 similarly treated patients, and was compared with standard clinical-pathologic 
factors (ER status, tumor and nodal stage, grade, age, and type of taxane treatment) 
in a multivariate Cox regression analysis based on the likelihood ratio test (P �  0.05). 
This was compared to evaluable, published, chemotherapy response predictors 
(genomic grade index (GGI), intrinsic subtype (PAM50), pCR predictor (DLDA30)). 

RESULTS: In the validation cohort (99% clinical Stage II-III), patients predicted to be 
treatment-sensitive (28%) had distant relapse-free survival (DRFS) of 92% (CI 85-100) 
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ObjectiveAbstract Table 1 . Pre-treatment Characteristics of the Discovery and 
Validation Populations.

Figure 1 . The decision algorithm that was used in the genomic test to predict a 
patient’s sensitivity to adjuvant chemotherapy or chemo-endocrine therapy from a 
biopsy of newly diagnosed invasive breast cancer. 

* predicted sensitivity to endocrine therapy (165 probe sets) was defined as high or 
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Figure 2 . DRFS by predicted 
treatment sensitivity in:

A. Predicted treatment (Rx) 
sensitivity in discovery population

B. Predicted treatment (Rx) 
sensitivity in validation population

C. Actual pathologic response in 
validation population (pCR, 
pathologic complete response; 
versus RD, residual disease) 

Figure 3 . Predicted treatment sensitivity in validation population 
according to ER status

Table 2 . Predictive performance at median (3 years) follow up. 
NPV, % DRFS if predicted to be Rx sensitive; PPV, % relapse 
event if predicted Rx insensitive; ARR, absolute risk reduction 
(%) if predicted Rx sensitive compared to Rx insensitive.

ER+ / HER2- ER- / HER2-

treatment-sensitive (28%) had distant relapse-free survival (DRFS) of 92% (CI 85-100) 
and absolute risk reduction (ARR) of 18% (CI 6-28) at time of median follow up (3 
years). This prediction was as accurate as the achievement of pathologic complete 
response (21%) after completion of chemotherapy (DRFS 93%, CI 85-100). 
Predictions were accurate if ER-positive (30% predicted sensitive, DRFS 97%, CI 91-
100; ARR 11%, CI 0.1-21) or ER-negative (26% predicted sensitive, 3-year DRFS 
83%, CI 68-100; ARR 26%, CI 4-48). Predicted treatment sensitivity was significantly 
associated with lower relapse risk (HR 0.19, CI 0.07-0.55) in the multivariate model. 
Paradoxically, GGI, PAM50, and DLDA30 predicted worse DRFS in predicted 
responders (absolute risk reductions -21%, -16%, -28%). 

CONCLUSION: Accurate prediction of response and survival after taxane-
anthracycline chemotherapy was achieved by accounting for ER status, chemo-
resistance, chemo-sensitivity, and predicted sensitivity to subsequent endocrine 
therapy. 
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* predicted sensitivity to endocrine therapy (165 probe sets) was defined as high or 
intermediate genomic sensitivity to endocrine therapy (SET) index;

** predicted resistance to chemotherapy was defined as predicted extensive residual 
cancer burden (RCB-III) (73 ER+, 54 ER- probe sets), or predicted distant relapse or death 
within 3 years of diagnosis (33 ER+, 27 ER- probe sets); 

*** predicted sensitivity to chemotherapy was defined as predicted pathologic complete 
response (pCR) or minimal residual cancer burden (RCB-I) (39 ER+, 55 ER- probe sets).

Patient characteristics in both cohorts are summarized in Table 1.

Pre-treatment biopsy of tumor for gene expression microarray (U133A).

Pathologic response after neoadjuvant chemotherapy assessed by pCR &/or 
residual cancer burden (RCB).2

Distant relapse-free survival (DRFS) event as distant relapse or death.

Discovery cohort (N=310) to define signatures stratified by ER status, 
independent validation cohort (N=198) to test predictive accuracy. 

Comparison with other published signatures reported to predict chemotherapy 
responders as high genomic grade 3, basal or luminal B intrinsic subtype 
(PAM50) 4, or predicted pCR (DLDA30) 5. 

Summary

Any test to predict sensitivity and/or resistance to guide the selection of a 
standard adjuvant regimen should predict high probability of survival for 
patients predicted to be treatment-sensitive. To date, few chemotherapy 
response predictors have been compared to survival endpoints and none 
have met this goal.

The sensitivity to endocrine therapy (SET) index was recently reported to 
demonstrate that patients whose Stage II-III breast cancer is endocrine 
sensitive (high or intermediate SET index) have high probability of survival 
following chemo-endocrine therapy.1 This was independent from, and likely to 
be synergistic with, their tumoral response to neoadjuvant chemotherapy.1

To date, predictive approaches have been unable to distinguish lack of 
excellent pathologic response from inherent resistance to chemotherapy. 

Results

(%) if predicted Rx sensitive compared to Rx insensitive.

Figure 4 . Comparison with reported predictors of chemotherapy response

Discovery Population

Validation Population

PPV for prediction of pathologic response (pCR or RCB-I) if predicted Rx 
sensitive and low SET index (endocrine insensitive) was 56% (95% CI 31 to 
78) in the validation population (pathologic response rate 33% overall).

Clinically significant prediction of survival following neoadjuvant taxane-anthracycline 
chemotherapy was achieved using a genomic test of breast cancer prior to treatment.

Development of an accurate predictor for response and survival required:
• Stratification according to ER status
• Independent prediction of endocrine sensitivity
• Independent prediction of chemoresistance
• Independent prediction of chemosensitivity

Otherwise, predictors of response have a paradoxical relationship with survival.

GGI PAM50 DLDA30 ER-Stratified

GGI PAM50 DLDA30 ER-Stratified


