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Implementation of Surgeon-Initiated Gene Expression Profile Testing 

(Oncotype DX) Among Patients With Early-Stage Breast Cancer 

to Reduce Delays in Chemotherapy Initiation.

Losk K et al. J Oncol Pract. 2017 Sep;13(9):e815-e820

CONCLUSION:

Developing consensus on Oncotype DX testing criteria and implementing streamlined 

workflows has led to clinically significant reductions in wait times to chemotherapy 

decision making and initiation.



Multigene assay(MGA) in breast cancer 

• Historical overview of MGA

• Clinical utility of MGA as a biomarker

– Prediction of prognosis

– Prediction of treatment response

• Summary & Conclusion



Gene Expression Profiling & 

Multigene Assay(MGA)

Overview of Multigene Assay



Gene expression profiling

• In 1995, serial analysis of gene expression (SAGE) + Microarray → 

cDNA Microarray → gene expression profiling



Intrinsic subtypes & Risk prediction

• In 2000, intrinsic subtypes of breast cancer

• In 2009, risk prediction with Prediction Analysis of Microarray of 50 

gene set(PAM50; Prosigna® ) ;  ROR-S, ROR-C 

Nature. 2000 Aug 17;406(6797):747-52.



Clinical application & Phase III RCT 

• In 2002, prediction of outcome with 70-gene assay (MammaPrint® )

• In 2016, the first phase III RCT (MINDACT trial);  randomized 
discordant risk groups for chemotherapy 

genes regulating 

cell cycle, 

invasion, 

metastasis and 

angiogenesis

Nature. 2002 Jan 31;415(6871):530-6.



Clinical utility of 21-gene assay(OncotypeDX® )

• In 2004, recurrence in tam-treated, node- BC from NSABP B-14 

• In 2006, benefit of chemotherapy in node-, ER+ BC from NSABP B-20 

• In 2008,  recurrence in chemo-treated, HR+, node+ BC from Intergroup 

E2197 trial



Late recurrence: 2-gene(H/I) ratio (BCI® ) 

• In 2004, HOXB13:IL17BR gene ratio in tam-treated, HR+ BC

• In 2013, validation of H/I ratio in patients treated with extended therapy of 

letrozole from MA.17

Cancer Cell. 2004 Jun;5(6):607-16.



Late recurrence: EndoPredict®

• In 2011, EP & EPclin scores were validated in ER+, HER2- BC 

treated with only endocrine therapy from ABCSG 6 & 8 trials



MammaPrint OncotypeDX Prosigna
(PAM50)

BCI(Breast 
cancer index)

EndoPredict

Gene 70 21
(T:16+R:5)

55
(T:50+R:8)

11
(T:7+R:4)

11
(T:8+R:3)

Technique Microarray qRT-PCR qRT-PCR &
nCounter

qRT-PCR qRT-PCR

Output Risk of distant 
recurrence at 5 
years

Recurrence Sore(RS) Subtype &
Risk of relapse 
(ROR) score

H/I ratio &
MGI

EP & EPclin 
scores

Regulation Centralized Lab Centralized Lab Decentralized 
testing

Centralized Lab Decentralized 
testing

Development
papulation

Age<55, node-, 
tam, chemo,

Pre-/post-
menopause, node-
,tam

Pre-/post-
menopause, ER+, 
tam, chemo

Post-menopause
ER+, tam

Post-
menopause
ER+,HER2-, tam

LOE 1A 1B 1B 1B 1B

Validation set MINDACT NSABP B-14, 20; 
Intergroup E2197

Danish cohort
study

Stockholm trial, 
MA.17

ABCSG 6, 8

Ongoing  trial - TAILORx
RxPONDER

RxPONDER
OPTIMA

- UNIRAD

Summary of MGAs



Lancet Oncol. 2013 Oct;14(11):1067-76.

Comparing MGAs for clinical application

• A prospective comparison of the BCI, 21-gene RS, and IHC4 with 

tissue blocks from TransATAC study population

• Prediction of late distant recurrence in patients with ER+ BC



Criteria of evidence for recommendations

• Analytical validity; accuracy, reliability & reproducibility

• Clinical validity; to divide population into biological or clinical different groups 

• Clinical utility; to provide clinically useful information beyond clinico-

pathological indicators for improved outcomes 



As a Prognostic Biomarker

Clinical Utility of Multigene Assay



MGA in AJCC Breast Cancer Staging 



MGA for prediction of prognosis:

EGTM guidelines 



As a Predictive Biomarker

Clinical Utility of Multigene Assay



For Decision Making on Adjuvant 

Chemotherapy of Breast Cancer

Clinical Utility of Multigene Assay

As a Predictive Biomarker(1)



ASCO Recommendations for MGA on adjuvant 

chemotherapy; focused update

OncotypeDX EndoPredict PAM50 BCI MammaPrint

ER/PgR(+)
HER2(-)

Node
(-)

may be used may be used may be used may be used
may be used

in high clinical

risk
evidence, 

high,
strong

evidence, 
intermediate, 

moderate

evidence, 
high, 
strong

evidence, 
intermediate, 

moderate

evidence, 
high, 

Strong

Node
(+)

should not should not should not should not
may be used

in N1, high

clinical risk
evidence, 

intermediate, 
strong

evidence, 
insufficient, 
moderate

evidence, 
intermediate, 

moderate

consensus, 
insufficient,

strong

evidence, 
high, 

moderate

HER2(+)

should not should not should not should not should not
consensus, 
insufficient,

strong

consensus, 
insufficient,

strong

consensus, 
insufficient,

strong

consensus, 
insufficient,

strong

consensus, 
low,

Moderate

TN

should not should not should not should not should not
consensus, 
insufficient,

strong

consensus, 
insufficient,

strong

consensus, 
insufficient,

strong

consensus, 
insufficient,

strong

consensus, 
insufficient,

strong

J Clin Oncol. 2017 Aug 20;35(24):2838-2847.



Clinical use of MGA on adjuvant therapy of breast 

cancer: Updated guidelines from EGTM

OncotypeDX EndoPredict PAM50 BCI MammaPrint

ER/PgR(+)
HER2(-)

Node
(-)

may be used may be used may be used may be used may be used

LOB: IB
SOR: A

LOB: IB
SOR: A

LOB: IB
SOR: A

LOB: IB
SOR: A

LOE:IA
SOR:A

Node
(+)

may be used 
in N1

May be used
in N1

May be used 
in N1

should not
may be used

in N1

LOB:IB
SOR:A

LOB: IB
SOR: A

LOB: IB
SOR: A

LOB: IB
SOR: A

LOB:IA
SOR:A

Eur J Cancer. 2017 Apr;75:284-298.



Differences in recommendations of 

MGA on adjuvant chemotherapy

ASCO NCCN ESMO St. Gallen EGTM

Oncotype DX LN- LN-,LN+ LN-,LN+ LN-,LN+ LN-,LN+

EndoPredict LN- - LN-,LN+ LN-,LN+ LN-,LN+

PAM 50 LN- - LN-,LN+ LN-,LN+ LN-,LN+

BCI LN- - - LN-,LN+ LN-

MammaPrint LN-,LN+ - LN-,LN+ LN-,LN+ LN-,LN+



Optimal Personalized Treatment of early breast cancer 

usIng Multi-parameter Analysis (OPTIMA) Trial in UK; 

Selecting BC Patients for Chemotherapy



J Natl Cancer Inst. 2016 Apr 29;108(9). pii: djw050. 

Comparing Breast Cancer Multiparameter Tests in the OPTIMA Prelim Trial: 

No Test Is More Equal Than the Others.

https://www.ncbi.nlm.nih.gov/pubmed/27130929


Value Health. 2017 Dec;20(10):1311-1318. 

Value of Information Analysis of Multiparameter Tests for Chemotherapy in 

Early Breast Cancer: The OPTIMA Prelim Trial.

Probability of test-directed chemotherapy to be more 

cost-effective than standard care: 86%

https://www.ncbi.nlm.nih.gov/pubmed/29241890


For Prediction of Late Recurrence 

on Adjuvant Endocrine Therapy

Clinical Utility of Multigene Assay

As a Predictive Biomarker(2)



ER

Late recurrence after surgery 
with adjuvant therapy: analysis of ECOG trials



Extended endocrine therapy & Late recurrence



Comparison of MGAs for prediction of 

late distant recurrence

Sestak I. Breast Care 2017 Jul;12(3):146-151.



For Safe Omission of Adjuvant 

Radiation Therapy 

Clinical Utility of Multigene Assay

As a Predictive Biomarker(3)



MGA for decision on adjuvant 

radiation therapy



Ongoing trials to omit radiation therapy

EXamining PErsonalised Radiation Therapy for low-risk early breast cancer.

A randomised phase III trial of adjuvant radiation therapy versus observation following breast 

conserving surgery and endocrine therapy in patients with molecularly characterized luminal A early 

breast cancer.



SUMMARY & CONCLUSION



Multigene assay in breast cancer

• It has been used for more than a decade as an important 

biomarker for the prediction of patient’s prognosis and of 

treatment response in adjuvant therapy of breast cancer.

• With this, the over- and under-treatments would be 

minimized in HR+, HER2-, node- early staged breast 

cancer.

• Ongoing prospective randomized trials of multigene 

assay would clarify and expand its roles in clinical 

practice for the treatment of breast cancer.  



Thank you for your attention !


