
FFiigguurree  55..  BB--2200  RReessuullttss::  TTaamm  vvss..  TTaamm  ++  CChheemmoo,,  AAllll  665511  PPaattiieennttss..
Abbreviations: TAM indicates tamoxifen; DRFS indicates distant recurrence-free survival.

FFiigguurree  66..  BB--2200  RReessuullttss::  TTaamm  vvss..  TTaamm  ++  CChheemmoo..
Abbreviations: TAM indicates tamoxifen; DRFS indicates distant recurrence-free survival.

FFiigguurree  77..  PPaattiieennttss  wwiitthh  HHiigghh  RRSS  DDeerriivvee  SSiiggnniiffiiccaanntt  BBeenneeffiitt  ffrroomm  CChheemmootthheerraappyy  ((PPrreeddiiccttiioonn))..
Abbreviation: DRFS indicates distant recurrence-free survival.
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Low Recurrence Score by the Oncotype DX® Breast Cancer Assay Rarely Results in Recommendation for or Administration of Chemotherapy: A Pooled Analysis
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Abstract
Objective: To assess the impact of low recurrence scores (RSs) on the recommendation for and use of chemotherapy across multiple studies. 
Methods: The Oncotype DX Breast Cancer Assay generates an RS that is prognostic and predictive of chemotherapy benefit in estrogen 
receptor–positive, lymph node–negative (ER+, LN-) early-stage breast cancer patients. Low RSs (< 18) have a low risk of distant recurrence at 
10 years and little if any chemotherapy benefit. Several studies have addressed whether physicians will actually recommend no chemotherapy 
in patients with low RSs and, if so, whether chemotherapy will actually be withheld. Studies from Oratz et al, Liang et al, Erb et al, Ben-Baruch et al,
and Lo et al3-7 were pooled to examine the frequency of recommendation for chemotherapy and actual chemotherapy use among low RS patients.
Results: Of 725 patients total in these studies, 323 (44.7%) had low RSs. Of 190 patients with low RSs where the recommendation for or against
chemotherapy was tabulated, 172 patients (91%) were advised not to have chemotherapy. Of 285 patients with low RSs where the 
actual use of chemotherapy was tabulated, 270 patients (95%) received no chemotherapy. (Some studies looked at both recommendation and use.)
Conclusion: A low RS provided actionable information for physicians that led to a recommendation for no chemotherapy or resulted in no
chemotherapy in virtually all low RS patients. This has led to a reduction in chemotherapy use and could lead to reduced expenditures for pharmacy
budgets as well.

• Oncologists face a complex decision-making process when considering the value and use of adjuvant treatment in early-stage breast cancer. 
• The oncologist must evaluate the patient’s risk for metastatic recurrence and the benefits and toxicity associated with treatment and communicate 

this in a fashion that is easily understood by the patient to aid in the shared treatment decision process.
• Oncologists have traditionally used clinicopathologic factors that include tumor size, hormone receptor status, tumor grade, and patient age to 

help estimate the risk of breast cancer recurrence.
• A more quantitative approach is needed for identifying individual risk for recurrence and benefits from therapy.
• The Oncotype DX Breast Cancer Assay generates a recurrence score (RS), based on the expression levels of 16 cancer-related genes and 

5 reference genes, which is prognostic1 and predictive2 of chemotherapy benefit in estrogen receptor–positive, lymph node–negative 
(ER+, LN-) early-stage breast cancer patients. Patients with low RSs (< 18) have a low risk of distant recurrence at 10 years and little if 
any chemotherapy benefit.

Study Objective
To assess the impact of RS results < 18 (“low RS”) on the recommendations for and the use of chemotherapy (clinical utility) across multiple studies
in both the academic and community settings.3-7

Several studies have addressed whether physicians will actually recommend no chemotherapy in patients with low RSs and, if so, whether
chemotherapy will actually be withheld. Studies from Oratz et al, Liang et al, Erb et al, Ben-Baruch et al, and Lo et al3-7 were pooled to examine the
frequency of recommendation for chemotherapy and actual chemotherapy use among low RS patients. 

Conclusions
• A low RS provided actionable information for physicians that led to a recommendation for no chemotherapy (91%) and resulted in no chemotherapy 

given (95%) in virtually all low RS patients. Thus the assay is being used as intended in estrogen receptor–positive, lymph node–negative early-
stage breast cancer. 

• The Oncotype DX assay’s ability to classify large groups of women with early-stage breast cancer as having low risk of distant recurrence 
for breast cancer and minimal if any benefit from chemotherapy could lead to a reduction in chemotherapy use and could lead to reduced 
expenditures for pharmacy budgets as well.

• One of the studies included in this pooled analysis (Lo et al) included a patient survey that indicated that the Oncotype DX assay also reduces 
decisional conflict and anxiety for early-stage breast cancer patients. 

• The 2008 National Comprehensive Cancer Network guidelines have been updated to include the Oncotype DX assay as part of the treatment 
algorithm for early-stage breast cancer.8
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Introduction and Background

Study No. of Patients Low RS (%) Intermediate RS (%) High RS (%)

Oratz3 68 32 (47) 22 (32) 14 (21)

Liang4 260 120 (46) 93 (36) 47 (18)

Erb5 124 64 (52) 45 (36) 15 (12)

Ben-Baruch6 181 69 (38) 79 (44) 33 (18)

Lo7 89 38 (43) 42 (47) 9 (10)

Total 725 323 (44.7) 281 (38.9) 121 (16.4)

FFiigguurree  88..  RReeccoommmmeennddaattiioonnss  aanndd  AAccttuuaall  TTrreeaattmmeenntt  iinn  PPaattiieennttss  wwiitthh  LLooww  RRSS
Abbreviation: CTX indicates chemotherapy.

FFiigguurree  11..  OOnnccoottyyppee DDXX  2211--GGeennee  RRSS  AAssssaayy..

FFiigguurree  22..  TThhee  RRSS  IIss  aa  CCoonnttiinnuuoouuss  PPrreeddiiccttoorr  ooff  tthhee  RRiisskk  ooff  DDiissttaanntt  RReeccuurrrreennccee..
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Methods

16 Cancer and 5 Reference Genes from 3 Studies

Recurrence Score as Continuous Predictor

Proliferation
Ki-67

STK15
Survivin

Cyclin B1
MYBL2

Invasion
Stromelysin 3
Cathepsin L2

HER2
GRB7
HER2

GSTM1 BAG1

CD68

Estrogen
ER
PR

BcI2
SCUBE2

Reference
Beta-actin

GAPDH
RPLPO

GUS
TFRC

RS = + 0.47 x HER2 Group Score
- 0.34 x ER Group Score
+ 1.04 x Proliferation Group Score
+ 0.10 x Invasion Group Score
+ 0.05 x CD68
- 0.08 x GSTM1
- 0.07 x BAG1

Category RS (0-100)
Low risk RS < 18
Intermediate risk RS ≥ 18 and < 31
High risk RS ≥ 31

*Paik et al. N Engl J Med.2004; 351:2817-2826.
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FFiigguurree  33..  OOnnccoottyyppee DDXX  CClliinniiccaall  VVaalliiddaattiioonn::  BB--1144  RReessuullttss——DDiissttaanntt  RReeccuurrrreennccee--FFrreeee  SSuurrvviivvaall..

FFiigguurree  44..  TThhee  RRSS  RReessuulltt  SSttrraattiiffiieess  PPaattiieennttss  bbyy  TThheeiirr  1100--YYeeaarr  DDRRFFSS..
Abbreviation: DRFS indicates distant recurrence-free survival.
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TTaabbllee  22..  RReeccoommmmeennddaattiioonnss  aanndd  AAccttuuaall  TTrreeaattmmeenntt  iinn  PPaattiieennttss  wwiitthh  LLooww  RRSS

Study Recommendation Against CTX (%) Actual Treatment Without CTX (%)

Oratz3 24/32 (75) 28/32 (88)

Liang4 114/120 (95) 114/120 (95)

Erb5 NA 63/64 (98)

Ben-Baruch6 NA 65/69 (95)

Lo7 34/38 (90) NA

TOTAL 172/190 (91) 270/285 (95)

Abbreviations: CTX indicates chemotherapy; NA indicates not available.
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