
Multivariable Analyses

Table 2. Multivariable model of distant recurrence (n = 1245).

A total of 295 patients were excluded from the analysis due to missing data.

Risk of Distant Recurrence in CT-treated and Untreated N0 Patients

 We analyzed the risk of distant recurrence in CT-treated vs untreated patients by TAILORx cut offs. Curves are not 
shown for RS<11 patients as none of them received CT, for RS 11-17 patients as <3% received CT, and for RS≥31 
patients as <13% of them did not receive CT (Figure 3). It should be noted that patients were not randomized so there 
is a likely selection bias.

Figure 3. KM distant recurrence curves in N0 patients with RS 18-25 and 26-30 by CT use.

SUMMARY AND CONCLUSIONS
 These are the first reported 10-year outcome data from a large cohort of patients where the RS assay was 

included in adjuvant treatment decisions.
 This study is limited by its nonrandomized design with CT treatment greatly influenced by the RS result, the 

potential selection bias with respect to patients being tested with the RS assay, and the small sample sizes in some 
of the subgroup analyses.

 Nevertheless, the RS result was prognostic with respect to 10-year distant recurrence and 10-year BC death (P <0.001).
 The 10-year KM estimate of distant recurrence and BC death in N0 and N1mi patients with RS<18 was very low (N0, 

4.0% and 1.8% respectively; N1mi, 1.0% and 1.7% respectively), despite low CT use in these patients (N0, 1.8%; N1, 
6.1%). The distant recurrence and BC death rates in N0 RS<18 patients selected for endocrine therapy alone were 
3.9% and 1.9%, respectively.

 Although the numbers are small and there was no randomization, little difference in 10 year outcomes between 
CT-treated and untreated patients were observed with RS<25. In the RS 18-25 group, 10-year risk of distant 
recurrence was 7.6% and 7.2% in CT-treated and untreated patients, respectively.

 These results strongly support that CT can be safely spared in patients with N0 and N1mi disease and RS<18 
and suggest that the absolute CT benefit in N0 patients with RS 18-25 is unlikely.

  

 

BACKGROUND
 The 21-gene Oncotype DX® Breast Recurrence Score™ (RS) assay, is a validated prognosticator/predictor of 

chemotherapy (CT) benefit in estrogen receptor (ER)+ human epidermal growth factor receptor 2 (HER2)-negative 
early-stage breast cancer (BC).1-9 Five-year outcome data from over 50,000 patients treated according to the assay 
has also been reported (Clalit, SEER).10-12 Based on outcome data from extensive validation studies with long 
follow-up, the assay has been incorporated into major international guidelines,13-16 as well as into the recent 
edition of the American Joint Committee on Cancer (AJCC) BC staging manual,17 and is widely used to guide 
treatment decisions.

 ER+ BC patients, have a protracted recurrence risk with approximately half of all distant recurrences 
occurring after 5 years with a continuum of relapse until 20 years.18,19

 Since 2014, the American Society of Clinical Oncology (ASCO) has recommended extending the duration of 
endocrine therapy in hormone receptor (HR)+ BC from 5 to 10 years.20 

 In Israel, Clalit Health Services (CHS), the largest HMO in Israel, started reimbursing the RS assay in 2006.
We have previously reported treatment decisions and 5-year clinical outcomes in patients who underwent RS testing 
through CHS and whose treatment decisions in real-life clinical practice incorporated the RS results.10,11

Our findings were consistent with the validation studies demonstrating the prognostic value of the assay, and 
support the use of endocrine therapy alone in N0 patients with RS results ≤25 and in node-positive patients (N1mi, 
1-3 positive nodes) with RS results <18.18,19 Ten-year outcome data from cohorts treated according to the RS 
results have not yet been presented. 

OBJECTIVE
 To characterize 10-year distant recurrence rates in N0/N1mi ER+ HER2-negative BC patients who underwent RS 

testing through CHS. 

METHODS 

Study Design and Patient Population

 This retrospective analysis of the prospectively designed CHS registry investigated the relationship between the RS 
result, adjuvant treatments received, and distant recurrence/survival in patients with ER+ HER2-negative N0/N1mi 
BC in real-life clinical practice. Collecting outcome data from all CHS RS-tested patients was planned by CHS, in 
concert with assay reimbursement approval.  
 Inclusion criteria: All CHS patients with ER+ HER2-negative N0/N1mi BC who underwent RS testing between 

1/2006 (CHS approval of the assay) and 12/2009 (N0) or 6/2010 (N1mi).
 Exclusion criteria: ER-negativity by immunohistochemistry (IHC) and reverse transcription polymerase chain 

reaction (RT-PCR); HER2 positivity by IHC or RT-PCR; adjuvant trastuzumab treatment; neoadjuvant treatment; 
metastatic disease at/within 6 months of testing; and adjuvant CT for another malignancy within 6 months of testing. 

 Endpoints: Kaplan-Meier (KM) estimates for 10-year risk of distant recurrence (primary) and BC death (secondary) 
by RS risk group. Exploratory endpoints included distant recurrence/BC death analysis by clinicopathological 
subgroups as well as by CT use. 

 The study was approved by the institutional review boards of the CHS Community Division and participating medical 
centers, and was granted a waiver for obtaining patient consent.

Data Source

 Data sources used: The Teva Pharmaceutical Industries database (for RS results and patient/tumor characteristics); 
medical records and the CHS claims arm (for treatments received and recurrence/death). 

Statistical Analysis

 This analysis is an exploration of the maturing data with long-term follow up.

 Descriptive statistics were used to summarize clinicopathological characteristics and adjuvant CT decisions. 

 Log-rank test was used to compare distant recurrence rates and BC deaths across RS groups.

 Hazard ratios and 95% confidence intervals (CIs) were calculated using Cox regression models.
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RESULTS

Patient Characteristics

 The final cohort included 1540 N0/N1mi BC patients who underwent RS testing between 1/2006 and 12/2009 
(N0) or 6/2010 (N1mi). The overall median follow-up in patients was 8.9 (interquartile range, 5.9-9.8) years; for N0 
patients, the median follow-up was 9.0 years and for N1mi patients, it was 7.6 years.

Table 1. Baseline patient and tumor characteristics.

 RS distribution was: 50% RS <18 (18% RS <11, 32% RS 11-17), 39% RS 18-30 (30% RS 18-25, 9% RS 26-30), and 
10% RS ≥31.

 Adjuvant CT use was <1%, 3%, 17%, 52%, and 89% for RS <11, 11-17, 18-25, 26-30, ≥31, respectively, consistent 
with the RS result (overall CT use, 20%).

Distant Recurrence Rates and BC Death Rates

 KM estimates for 10-year distant recurrence and BC death rates in both N0 and N1mi patients differed significantly 
between the RS groups (P <0.001; log-rank test; Figure 1).

 The RS result was predictive of late recurrence (P = 0.022; data not shown).

 N = 1540 

Female, % 1527 (99%) 

Median (interquartile range) age, years 60 (52-66) 

Age category, %   

<40 years 37 (2%) 

40-49 years 215 (14%) 

50-59 years 507 (33%) 

60-69 years 536 (35%) 

70-79 years 226 (15%) 

 19 (1%) 

Median (interquartile range) tumor size 

in the greatest dimension, cm 

1.5 (1.2-2.0) 

Tumor size category, %  

1 cm 323 (21%) 

>1 - 2 cm  

>2 cm 351 (23%) 

Unknown 12 (1%) 

Tumor grade category, %  

Grade 1 224 (15%) 

Grade 2 774 (50%) 

Grade 3 255 (17%) 

Not applicable/Unknowna  

Histology, %  

IDC  

ILC  

Papillary 16 (1%) 

Mucinous/colloid 42 (3%) 

Other/unknown 53 (4%) 

Nodal involvement, %  

N0  

N1mi 175 (11%) 

 IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma. 
a60% of unknown tumor grade are ILC.  
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Figure 1. KM distant recurrence and BC specific mortality curves by RS groups.

Risk of Distant Recurrence/BC Death in N0 Patients Treated with Endocrine 
Therapy Alone

 We analyzed the 94% of RS<18 patients and the 73% of RS 18-30 patients who received endocrine therapy alone, 
and found low distant recurrence risk/BC death rates in the RS<18 patients (Figure 2).

Figure 2. KM distant recurrence and BC specific mortality curves in N0 patients with 
RS<18 and RS 18-30 who received endocrine therapy alone. 
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The box under each graph presents the number of patients at risk at each time point.   
Two - degree of freedom (df) log- rank  P values were calculated from all data .            

Variable Comparison Hazard ratio (95% CI) P-value 

Risk Group 18-30 vs <18 2.8 (1.5-5.1) 
<0.001 

 

 6.0 (3.0-11.9) 

Age 50-69 vs <50 1.0 (0.5-1.9) 
0.003 

 

 2.5 (1.2-5.3) 

Size  cm vs <2 cm 2.3 (1.4-3. ) <0.001 

Grade 2 vs 1 2.4 (0.9-6.6) 
0.223 

 

3 vs 1 2.6 (0.9- ) 

Nodal status N1mi vs N0 -5.2) <0.001 
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Distant Recurrence (N0, Endocrine Therapy Alone) BC Speci�c Mortality (N0, Endocrine Therapy Alone)

The box under each graph presents the number of patients at risk at each time point.  
One-degree of freedom (df) log-rank  P  values were calculated from all data.           

RS 18-25  

 

RS 26-30 

 
  Log - rank  P  values were calculated from all data.  
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