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• Precision Medicine

• The importance of the estrogen receptor

• Multi-gene assays in early stage cancer:

• Use of multi-gene assays for “prediction” 
of drug benefit

• Moving beyond multi-gene panels:  what 
are the next steps?

Outline

Application of “omic” analysis and systems biology 
to analyze the cause of the patient’s disease and to 
utilize targeted treatments to address the disease 
process.

Precision Medicine
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Early Breast Cancer Trialists' Collaborative Group (EBCTCG): Lancet 2011 and 2015

Tamoxifen and Aromatase Inhibitors:  Adjuvant 
Treatment of Postmenopausal ER+ Breast Cancer
Tamoxifen vs Control AI’s vs Tamoxifen

Tamoxifen for ER Negative Breast Cancer

Early Breast Cancer Trialists' Collaborative Group (EBCTCG): Lancet 2011
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Early Breast Cancer Trialists' Collaborative Group (EBCTCG): Lancet 2012

Modest benefit of Polychemotherapy     
(Oxford Overview)

• Three decades of work focused on 
understanding the biology of ER breast 
cancer
• Accurate identification of ER
• Huge benefit of adjuvant hormonal 

therapy in ER+ but not ER- breast ca
• Modest benefit of adjuvant 

chemotherapy

• Major goal:  Identify molecular signatures 
to select patients that can avoid systemic 
chemotherapy

Summary
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• 58 y/o female with mammographically 
detected breast cancer

• Lumpectomy
• Invasive Ductal, Grade 2 
• 3.5 cm
• SLN:  Negative
• ER>75%+, PR > 75% +, HER2 1+ IHC

• Adjuvant! Online:  20-30% risk of recurrence

Common Clinical Scenario

Chemotherapy and Tamoxifen                
Node Negative, ER+ Breast Cancer

Fisher 2004  Lancet

Benefit from CMF+ tamoxifen
vs tamoxifen alone (HR for recurrence-free 
survival 0·52, 0·39–0·68, p<0·0001

Question:  Should all lymph node negative 
patients receive chemotherapy? 
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Heterogeneity of Breast Cancer

Sorlie et a al PNAS 2003

Breast Cancer Molecular Subtypes

TCGA. Nature. 2012. 
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Gene Expression Profiling:           
Validated Breast Cancer Biomarkers

Prognostic Prognostic  Predicts Adjuvant 
Predicts Neo-

Adjuvant Predicts Adjuvant 

Predicts Extend 
Adjuvant

Overall  recur(0-10 
yrs)

Late Recur (5-10 
yrs)

Chemotherapy 
Benefit

Chemotherapy 
Benefit Endocrine Benefit

Endocrine Benefit

Mammaprint Yes No Not assessed Yes Not Assessed
Not Assessed

OncotypeDx Yes No Yes Yes Yes
Not Assessed

BCI Yes Yes Not assessed Yes Yes
Yes

PAM50 Yes Yes Not assessed Yes Not assessed
Not assessed

GGI Yes No Not assessed Yes Not assessed
Not assessed

Endopredict Yes Yes Not assessed Yes Yes
Not assessed

N t A d

Mammaprint
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Mammaprint

Prospective Validation of MammaPrint

Clinical Trial ID:  NCT00433589



Copyright 2016©, National Comprehensive Cancer Network®. All rights reserved. No part of this publication may be reproduced or 
transmitted in any other form or by any means, electronic or mechanical, without first obtaining written permission from NCCN®.

21 Gene Recurrence Score

Recurrence Score Algorithm
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21 Gene Recurrence Score:  
Distant Recurrence in NSABP B14

Prospective Validation of 21 gene Recurrence Score 
(PACCT‐1)

Accrual Goal = 10,046 Patients
Patients who have had breast conservation 
surgery will also be treated with radiotherapy.
Refer to Section 5.2 for RT guidelines

ER- Positive and/or PR-Positive Breast Cancer
Axillary Node-Negative

Candidate for Adjuvant Cytotoxic Therapy
In Addition to Hormonal Therapy

Pre-Registration

Submit tumor specimen for ONCOTYPE DX Assay1Rev. 6/06

Registration5/Randomization5

Secondary Study Group – 1
Recurrence Score < 11(~29% of Population)

Patients = Registered

Primary Study Group
Recurrence Score 11-25

(~44% of Population)
Patients = Randomized

Secondary Study Group - 2
Recurrence Score  > 25

(~27% of Population)
Patients = Registered

Stratify
• Tumor Size: ≤2.0 cm vs ≥ 2.1 cm
• Post-menopausal vs. Pre- or Peri-menopausal4

• Planned chemotherapy: Taxane-containing (i.e. paclitaxel, docetaxel) 
vs. Non-taxane-containing

• Planned radiation therapy: whole breast, no boost planned vs. whole 
breast, boost planned vs. partial breast irradiation planned vs. no 
planned radiation therapy (for patients who had a mastectomy)

Arm A
Hormonal Therapy2

Arm B
Hormonal Therapy2

Arm C
Chemotherapy Plus Hormonal 

Therapy3

Arm D
Chemotherapy Plus Hormonal 

Therapy3,5

Eastern Cooperative
Oncology Group PACCT-1

Revised 6/06 – Addendum #1 

SCHEMA

Rev. 6/06

Rev. 6/06

Rev. 
6/06

Rev. 
6/06

Clinical Trial ID: NCT00310180
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Sparano JA et al. N Engl J Med 2015;373:2005-2014.

Kaplan–Meier Estimates of Key Endpoints
1626 patients with a recurrence score of 0 to 10.

OncotypeDx: SWOG 8814:

Albain KS et al.  Lancet Oncol 2010, 11:55-65 
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Assessment of Chemotherapy Response

Can multi-gene panels predict drug 
response?

Most multi-gene panels are heavily weighted 
towards “proliferation” genes and thus 
“high risk” patients may gain the greatest 
benefit from systemic chemotherapy

Recurrence Score:  Benefit of chemotherapy 
Restricted to High-Risk Group
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Recurrence Score Proliferation Gene Group 
Associated with Chemotherapy Benefit

Recurrence Score and Chemotherapy 
Response in SWOG 8814

Albain KS et al.  Lancet Oncol 2010, 11:55-65 
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Prospective Validation of Recurrence Score in 
Node Positive Breast Cancer

Clinical Trial ID: NCT01272037
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ASCO Biomarker Guidelines:

Harris LN et al. JCO published online on February 8, 
2016; DOI:10.1200/JCO.2015.65.2289

EndoPredict

Filipits et al, Clin Cancer Res 2011, 17:6012
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EP vs EPclin in ATAC

Distant recurrence rate 
according to 

pre-specified risk 
stratification in 
TransATAC: 

EP vs EPclin: 
all patients

Dowsett et al.  SABC 2015
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San Antonio Breast Cancer Symposium – December 8-12, 2015
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+RS

Based on 10-year risk of distant recurrence

Comparison of prognostic information provided by 
EP, EPclin and RS in TransATAC: node negative 

Dowsett et al.  SABC 2015
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EPclin EP RS EPclin
+RS

EP
+RS

Based on 10-year risk of distant recurrence

Comparison of prognostic information provided by 
EP, EPclin and RS in TransATAC: node positive 

Dowsett et al.  SABC 2015

Distant recurrence rate 
according to 

pre-specified risk 
stratification in 
TransATAC: 

EP vs EPclin: 
node positive

This presentation is the intellectual property of the author/presenter. Contact them at (mitch.dowsett@icr.ac.uk) for permission to reprint and/or distribute

Epclin node positive in ATAC
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ASCO Biomarker Guidelines: 
Endopredict

Harris LN et al. JCO published online on February 8, 
2016; DOI:10.1200/JCO.2015.65.2289

• The BCI biomarker consists of two independently  
developed biomarkers for ER+ LN- Breast Cancer:

– HOXB13:IL17BR (H/I) gene expression ratio

• Estrogen–signaling related genes that are both 
prognostic1,2 and predictive for hormonal therapy 
benefit3.

• Developed independent of tumor grade/proliferation

– Molecular Grade Index (MGI) 

• 5 cell cycle-related genes that predicts for distant 
recurrence (prognostic) beyond tumor grade4 

1 Goetz et al. CCR 2006,12: 2080-7.  2 Ma et al. JCO 2006, 24:4611-9.
3Sgroi et al. J Clin Oncol (2011) 29: (suppl 27; abstr 2).  4 Ma et al. CCR 2008,14: 2601-8.

Breast Cancer Index (BCI) 
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HOXB13/IL17BR 

Ma et al . Cancer Cell, 2004; 5: 607-616.

IL17BR

HOXB13
HOXB13

Poor Outcome: Relapse 
in setting of 

Adjuvant Tamoxifen 

Good Outcome: Relapse-
free in setting of 

Adjuvant Tamoxifen 
High H/I Low H/I

Molecular Grade Index (MGI) 

Ma et al. Clin Cancer Res., 2008; 14: 2601-2608.
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H/I and MGI are Additive in their Prognostic Value 

MGI H/I 

H/I + MGI = 
Breast Cancer Index

(BCI)

Ma et al. Clin Cancer Res., 2008.

ATAC: BCI Distinguishes Three Risk Groups
All Study Patients: (0-10 years) 
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10-yr rate of 
distant 

recurrence

HR (95% CI)
(adjusted for CTS)

BCI low (N=390, 58%) 4.8% Reference

BCI inter (N=166,25%) 18.3% 2.89 (1.55-5.40)

BCI high  (N=109, 17%) 29.0% 4.86 (2.58-9.17)

10-yr rate of 
distant 

recurrence

HR (95% CI)
(adjusted for CTS)

BCI low (N=390, 58%) 4.8% Reference

BCI inter (N=166,25%) 18.3% 2.89 (1.55-5.40)

BCI high  (N=109, 17%) 29.0% 4.86 (2.58-9.17)

Sgroi et al Lancet Oncology, 2013

p<0.0001
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ATAC: BCI Identifies Two Late (5-10 yr) 
Recurrence Risk Groups

Patients disease-
Free at 5yrs

10-yr rate of 
distant 

recurrence

HR (95% CI)
(adjusted for 

CTS)

BCI low  (N=366) 3.5% Reference

BCI inter (N=146) 13.4% 2.93 (1.37-6.29)

BCI high  (N=84) 13.3% 2.97 (1.23-7.13)

Patients disease-
Free at 5yrs
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HR (95% CI)
(adjusted for 

CTS)

BCI low  (N=366) 3.5% Reference

BCI inter (N=146) 13.4% 2.93 (1.37-6.29)

BCI high  (N=84) 13.3% 2.97 (1.23-7.13)
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First Group:61% of all patients with 3.5% risk 

Second Group: 39% of all patients with 13.4.% risk 

Sgroi et al Lancet Oncology, 2013

P=0.005

Prediction of Treatment Benefit:
HOXB13/IL17BR (H/I)

 

n = 2575 

n = 2582 

Tamoxifen 

Letrozole 

Placebo 

0 ‐ 3  
months 

~ 5 years initial adjuvant                                   5 years extended adjuvant 

All Patients Disease‐free 

Tested tumor blocks at time of diagnosis to see if it would predict for 
benefit of  extended letrozole therapy

MA.17 Trial Design: 
Benefit of Extended Hormonal Therapy
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MA.17:  HOXB13/IL17BR Results

Variable 
UnadjustedOR 

[95% CI] 
P value 

AdjustedOR 
[95% CI] 

P value 

Age (Post vs. Pre)  0.25 [0.02‐2.76]  0.2583  0.13 [0.01‐1.60]  0.1097 
Tumor size (T2+T3 vs. T1)  1.00  [0.23‐4.35]  1.0000  1.13 [0.21‐6.00]  0.8832 
Grade (3 vs. 1‐2)  1.56 [0.82‐2.98]  0.1753  1.23 [0.58‐2.60]  0.5949 
ER status (pos vs. neg)  0.67 [0.15‐2.98]  0.5955  0.83 [0.15‐4.72]  0.8349 
PR status (pos vs. neg)  1.05 [0.53‐2.09]  0.8802  1.33 [0.62‐2.86]  0.4604 
HER2 (pos vs. neg)  1.32 [0.55‐3.18]  0.5382  0.99 [0.35‐2.78]  0.9823 
Node status  (pos vs. neg)  1.00 [0.06‐15.99]  1.0000  1.93 [0.11‐33.77]  0.6519 
Treatment effect (Letrozole 
vs. Placebo) 

       

H/I‐low  0.68 [0.31‐1.52]  0.3513  0.58 [0.25‐1.36]  0.2100 
H/I‐high  0.35[0.16‐0.75]  0.0070  0.33 [0.15‐0.73]  0.0061 

 

•High H/I is associated with a 67% reduction in the risk of recurrence with 
extended letrozole as compared with placebo (p=0.0061)

Sgroi et al JNCI 2013;105:1036-1042

ASCO Biomarker Guidelines:          
Breast Cancer Index

Harris LN et al. JCO published online on February 8, 
2016; DOI:10.1200/JCO.2015.65.2289

US Medicare:  Allows for the use of the test to predict the risk of breast cancer 
recurrence within 5 to 10 years in women with early-stage estrogen receptor-
positive breast cancer
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Breast Cancer Molecular Subtypes

TCGA. Nature. 2012. 

M. Gnant et al. Ann Oncol 2014;25:339-345

PAM50 ROR:  DRFS according to 3 Risk Groups in 
ABCSG 8
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Martin Filipits et al. Clin Cancer Res 2014;20:1298-1305

PAM50 ROR:  Late DRFS in ABCSG 8

ASCO Biomarker Guidelines:        
PAM50 ROR

Harris LN et al. JCO published online on February 8, 
2016; DOI:10.1200/JCO.2015.65.2289
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• 58 y/o female with mammographically detected 
breast cancer

• Lumpectomy
• Invasive Ductal, Grade 2 
• 2.5 cm
• SLN:  Negative
• ER>75%+, PR > 75% +, HER2 1+ IHC

• Recurrence Score:  18 (intermediate risk) 

Common Clinical Scenario

1) Adjuvant radiation therapy, followed by 
endocrine therapy 

2) Adjuvant chemotherapy followed by radiation 
and endocrine therapy

3) Adjuvant radiation therapy alone

What are your recommendations?



Copyright 2016©, National Comprehensive Cancer Network®. All rights reserved. No part of this publication may be reproduced or 
transmitted in any other form or by any means, electronic or mechanical, without first obtaining written permission from NCCN®.

• Multiple multi-gene panels validated in secondary 
analyses of prospective trials 

• 21 gene recurrence score both prognostic and 
predictive of chemotherapy response

• BCI, Endopredict, and PAM50 prognostic for late 
relapse

• Data from MA17 suggests BCI (HOXB13/IL17BR) 
may identify patients responsive to letrozole

Summary

• Future studies will need to identify the best 
treatments for “higher risk” patients
• Systemic Chemotherapy (TAILORx, MINDACT)
• Other targeted therapies (e.g. CDK 4/6 

inhibitors, PI3K inhibitors)

• Higher risk patients (e.g. luminal B) exhibit great 
heterogeneity and diversity of genomic variation

• “Window” studies may represent an opportunity to 
study new drugs in “high risk” ER+ patients

Future Directions
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2016

SABCS Updates: Adjuvant Therapy

Sarika Jain, MD, MSCI
Assistant Professor of Medicine
Robert H. Lurie Comprehensive Cancer 
Center of Northwestern University

Outline

• ER+ Her2‐ breast cancer
– How much therapy is too much or not enough?

• DBCG77B trial
• ABCSG‐18 trial

• HER2+ breast cancer
– How much therapy is too much or not enough?

• ExteNET trial
• Netherlands study
• BCIRG‐006

• Residual disease after neoadjuvant chemotherapy in 
HER2‐ breast cancer

• CREATE‐X trial
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Outline

• ER+ Her2‐ breast cancer
– How much therapy is too much or not enough?

• DBCG77B trial
• ABCSG‐18 trial

• HER2+ breast cancer
– How much therapy is too much or not enough?

• ExteNET trial
• Netherlands study
• BCIRG‐006

• Residual disease after neoadjuvant chemotherapy in 
HER2‐ breast cancer

• CREATE‐X trial

Chemotherapy is unnecessary
in many ER+ BC

• Background:
– Intrinsic subtypes are proven prognostic in many 
settings and may predict benefit for chemotherapy.

– Phase 3 trial in high‐risk premenopausal breast cancer 
s/p mastectomy/ALND and RT, randomized to CMF, C, 
levamisole, or no adjuvant therapy

• Hypothesis:
– Patients with IHC‐defined luminal A tumors will derive 
no benefit from chemotherapy

• C +CMF arms = chemotherapy

• Levimasole + control arms = no chemotherapy

DBCG77B trial
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DBCG77B trial: DFS and OS improved 
with chemotherapy

Nielsen TO, et al. Oral presentation at: San Antonio Breast Cancer Symposium; December 9‐12, 2015; San Antonio, TX. Abstract S1‐08.

This image is the intellectual property of the author/presenter. Contact torsten@mail.ubc.ca for permission to reprint and/or distribute.
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DBCG77B trial
Intrinsic subtype determined by IHC

Nielsen TO, et al. Oral presentation at: San Antonio Breast Cancer Symposium; December 9‐12, 2015; San Antonio, TX. Abstract S1‐08.
This image is the intellectual property of the author/presenter. Contact torsten@mail.ubc.ca for permission to reprint and/or distribute.
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DBCG77B trial: Prognosis by Subtype

Increased 10‐year DFS and 25‐year OS in LumA

Nielsen TO, et al. Oral presentation at: San Antonio Breast Cancer Symposium; December 9‐12, 2015; San Antonio, TX. Abstract S1‐08.

Disease‐Free Survival (%) Overall Survival (%)

DBCG77B trial: Prediction of 
Chemotherapy Benefit by Subtype

No improvement in DFS with chemotherapy in LumA
Interaction test: p<0.05

Nielsen TO, et al. Oral presentation at: San Antonio Breast Cancer Symposium; December 9‐12, 2015; San Antonio, TX. Abstract S1‐08.

Disease‐Free Survival (%) Disease‐Free Survival (%)
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DBCG77B trial: 
Prediction by Subtype OS

No difference in OS with chemotherapy in LumA

Nielsen TO, et al. Oral presentation at: San Antonio Breast Cancer Symposium; December 9‐12, 2015; San Antonio, TX. Abstract S1‐08.

LumA+ 134 110 91 80 68 55

LumA‐ 31 28 22 17 13 10

NonLA+ 354 245 202 173 153 127

NonLA‐ 114 65 38 33 30 27

Overall Survival %
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DBCG77B trial: Summary

• Conclusion:
– Women with LumA breast cancers derive no benefit from 

chemotherapy

• Limitations: 
– Retrospective study
– IHC has limited analytical validity
– Small number of LumA patients (not powered)
– Older trial: G1 chemo regimens, no endocrine tx, no HER2 tx
– Materials difficult to find (blocks not saved or exhausted)

• However:
– Phase 3 randomized trial to chemo vs not, very long follow‐up
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Who needs “more” therapy?

• Background:
– Adjuvant bisphosphonates reduce recurrence and improve survival in 

postmenopausal breast cancer patients.

– The primary analysis of ABSCG‐18 (ASCO 2015) showed that adjuvant 
denosumab 60 mg twice yearly reduces clinical fractures (HR 0.5, P<.0001) 
and improves bone health, and can be administered without added toxicity.

– Adjuvant denosumab might have a beneficial impact on survival outcomes

– DFS reported at SABCS 2015

ABCSG‐18

Gnant M, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S2‐02.

Gnant et al ASCO 2015

ABCSG‐18: DFS analysis

In absolute numbers, the DFS benefit is about 1% after 3 years, 2% after 5 years, and 3% at 7 years of follow‐up

Gnant M, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S2‐02.

Stratified by hospital type, use of prior aromatase inhibitor, and baseline lumbar spine bone mineral density
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ABCSG‐18: DFS analysis by subgroups

Gnant M, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S2‐02.

Hazard Ratio Denosumab vs Placebo

*Interactions were not statistically significant

ABCSG‐18: Summary

• Adjuvant denosumab improves DFS by 18%
– HR 0.816, p=0.0510

• Safe treatment
– No measurable differences in AEs
– No confirmed ONJ or atypical fractures

• Similar DFS benefit seen in EBCTCG bisphosphonate
meta‐analysis

• “Should be offered to postmenopausal breast cancer 
patients on AI therapy irrespective of bone health 
status”

• Limitations: no OS data, cost
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Outline

• ER+ Her2‐ breast cancer
– How much therapy is too much or not enough?

• DBCG77B trial
• ABCSG‐18 trial

• HER2+ breast cancer
– How much therapy is too much or not enough?

• ExteNET trial
• Netherlands study
• BCIRG‐006

• Residual disease after neoadjuvant chemotherapy in 
HER2‐ breast cancer

• CREATE‐X trial

Can we avoid anthracyclines in early stage 
HER2+ BC patients?

Slamon D, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. 

BCIRG 006: 10 year follow‐up analysis
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BCIRG 006: 10 year DFS

No significant difference between AC‐TH and TCH (74.6 vs 73%)

Slamon D, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. 

BCIRG 006: DFS Lymph Node Positive
Do higher risk HER2+ tumors require anthracycline‐based 

treatment? No

Slamon D, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. 
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BCIRG 006: TCH appears to be safer 
and better tolerated

Slamon D, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas.

BCIRG 006: TCH appears to be safer 
and better tolerated

Slamon D, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas
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BCIRG 006: TCH appears to be safer 
and better tolerated

Slamon D, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. 

BCIRG 006: Summary

• At 10 year follow‐up, DFS and OS data show 
sustained and significant efficacy advantage of 
AC‐TH and TCH over AC‐T

• No statistical advantage of AC‐TH over TCH

• More CHFs, leukemias, and higher rate of 
sustained LVEF loss > 10% with ACTH 
compared to TCH.
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Do HER2+ breast cancer patients need 
more treatment?

• Background:

– Following adjuvant trastuzumab, relapse occurs in up 
to 26% of patients at 8.4 years of follow‐up.

– Highest risk of relapse occurs in first 12 months 
following completion of trastuzumab.

– Neratinib – oral TKI of HER 1, 2, 4

• Effective in preclinical models, trastuzumab‐treated MBC

• Diarrhea most common adverse event

ExteNET study

ExteNET: Final Study Design

Chen A et al. Lancet Oncol 2015 in press

This image is the intellectual property of Arlene Chan.
Contact arlenechan@me.com for permission to reprint and/or distribute.

Chen A et al.  Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S5‐02 
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ExteNET: primary analysis at 2 years

Chen A et al. Lancet Oncol 2015 in press

This image is the intellectual property of Arlene Chan.
Contact arlenechan@me.com for permission to reprint and/or distribute.

P‐value and HR adjusted for hormone receptor status, prior 
trastuzumab (concurrent vs > sequential) and lymph node status

Chen A et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S5‐02 

3‐year iDFS analysis (ITT: n=2840)

3 year iDFS – consistent benefit of pts receiving N with HR 0.74

This image is the intellectual property of Arlene Chan.
Contact arlenechan@me.com for permission to reprint and/or distribute. * p value descriptive

Chen A et al.  Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S5‐02 
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3‐year iDFS analysis:
Centrally confirmed HER2+

This image is the intellectual property of Arlene Chan.
Contact arlenechan@me.com for permission to reprint and/or distribute.

*HER2 DNA dual probe HER2
amplification defined as HER2:CEP17 ratio of >2.2

Wolff A et al. J Clin Oncol 2007

*p value descriptive

Chen A et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S5‐02 

3‐year iDFS analysis:
Hormone receptor status

This image is the intellectual property of Arlene Chan.
Contact arlenechan@me.com for permission to reprint and/or distribute.

*p value descriptive

Chen A et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S5‐02 
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3‐year iDFS analysis:
Hormone receptor‐positive and centrally confirmed HER2+

This image is the intellectual property of Arlene Chan.
Contact arlenechan@me.com for permission to reprint and/or distribute.

*p value descriptive

Chen A et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S5‐02 

Diarrhea prophylaxis

This image is the intellectual property of Arlene Chan.
Contact arlenechan@me.com for permission to reprint and/or distribute.

1 Ustaris et al. Am J Hematol Oncol 2015

Chen A et al.  Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S5‐02 
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ExteNET: Summary

• 3‐year exploratory analysis is consistent with the 
2‐year primary analysis that neratinib significantly 
improved DFS.

• Greater benefit seen in:
– Centrally‐confirmed HER2+ 
– Patients who completed prior trastuzumab within 1 
year

– Hormone receptor‐positive patients

• Ongoing data collection for 5‐year DFS and OS
• Ongoing trial to confirm efficacy of loperamide
prophylaxis

Small HER2 tumors:
To treat or not to treat?

• Background:

– Trastuzumab‐based therapy effective in stage 2‐3 breast 
cancer.

– Worse prognosis for small node‐negative HER2 tumors 
(additional 15‐30% risk of relapse in HER2+ T1a/T1b 
tumors per retrospective series)

– Evidence to support systemic therapy in stage 1 is limited.
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Van Ramshorst MS, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S6‐06. 
This image is the intellectual property of the author/presenter. Contact m.v.ramshorst@nki.nl for permission to reprint and/or distribute. 

Baseline characteristics not balanced

No tx: older, less hormone therapy
Tx: worse prognostic factors

Van Ramshorst MS, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S6‐06. 

This image is the intellectual property of the author/presenter. Contact m.v.ramshorst@nki.nl for permission to reprint and/or distribute. 
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Results: Overall survival
Median follow‐up of 61 months

Van Ramshorst MS, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S6‐06. 

This image is the intellectual property of the author/presenter. Contact m.v.ramshorst@nki.nl for permission to reprint and/or distribute. 

Results: Breast cancer specific survival

Van Ramshorst MS, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S6‐06. 

This image is the intellectual property of the author/presenter. Contact m.v.ramshorst@nki.nl for permission to reprint and/or distribute. 
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Summary

• Systemic therapy improves OS and BCSS in 
stage 1 HER2+ breast cancer

• Limitations:

– Observational study

– No recurrence data was available

– Low number of events in subgroups

• Absolute benefit must be discussed with the 
individual patient

Outline

• ER+ Her2‐ breast cancer
– How much therapy is too much or not enough?

• DBCG77B trial
• ABCSG‐18 trial

• HER2+ breast cancer
– How much therapy is too much or not enough?

• ExteNET trial
• Netherlands study
• BCIRG‐006

• Residual disease after neoadjuvant chemotherapy in 
HER2‐ breast cancer

• CREATE‐X trial
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Should we give more chemotherapy for non‐
pCR after neoadjuvant chemotherapy?

• Background

– Patients with pathologic residual invasive disease 
after NAC have a higher risk for relapse.

– Unclear if postoperative chemotherapy prolongs 
survival.

CREATE‐X trial

CREATE‐X: Trial Design

Primary endpoint:
DFS
Secondary endpoints:
OS, safety

(A and/or T)

Lee S‐J, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S1‐07. 

NAC Surgery
Pathology
Non‐pCR
or node + 

R

Control:
Standard therapy 

Standard therapy
+ Capecitabine
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CREATE‐X: Results

Lee S‐J, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S1‐07. 
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Overall SurvivalDisease Free Survival

AEs: grade 3/4 neutropenia (7% vs. 2%) and diarrhea (3% vs. <1%), grade 3 HFS 11%

Lee S‐J, et al. Presented at: 2015 San Antonio Breast Cancer Symposium; December 8‐12, 2015; San Antonio, Texas. Abstract S1‐07. 

Subgroup 
Analysis
for DFS
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CREATE‐X: Summary

• Postoperative chemo after NAC containing A 
and/or T improved DFS and OS in HER2‐
negative breast cancer with residual invasive 
disease. Toxicities manageable.

• Limitations: unknown doses/duration of NAC, 
unclear benefit in HR+, higher doses of cape 
than typically used in US

2016

SABCS Updates: 
Neoadjuvant Therapy

Cesar A. Santa-Maria, MD
Assistant Professor
Northwestern University Feinberg School of Medicine
Robert H. Lurie Comprehensive Cancer 
Center of Northwestern University
Northwestern Medicine Developmental Therapeutics Institute
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Overview

• pCR and Survival: Experience to Date
• Carboplatin in TNBC 

– Survival in GeparSixto and CALGB 40603

• BRCA Status and Response
– Bevacizumab in GeparQuinto
– Platinums in GeparSixto

• TKIs in HER2‐positive 
– Neratinib in NSABP FB‐7
– NGS biomarkers in neoALTTO

• Novel Approaches
– T‐DM1 in WGS‐ADAPT
– Palbociclib

pCR is a Surrogate for Survival

Cortazar et al. Lancet 2014
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Experience with Lapatinib
Study Regimen + TRAS + LAP + TRAS/LAP

EORTC 10054 Doc  FEC 52% 36% 56%

NSABP B‐41 AC  Pac 53% 53% 62%

CALGB 40601 Pac 43% 29% 52%

neoALTTO Pac 30% 25% 51%

Burstein SABCS 2014
Piccart et al. ASCO 2014

Bevacizumab in Early BC
Trial Subtype pCR improved DFS improved OS improved

Neoadjuvant GBG 44

24136883

HER2‐ yes (ER‐) no no

NSABP B‐40

22276821

HER2‐ yes (ER+) no ‐

ARTEMIS

25975632

HER2‐ yes (ER‐) ‐ ‐

CALGB 40603

25092775

TNBC yes ‐ ‐

ABCSG‐32 HER2‐ yes (esp ER‐) ‐ ‐

Miller et al. ASCO 2014
Bear et al. SABCS 2014

Slamon et al. SABCS 2013

Cameron et al. Lancet 2013, 
SABCS 2014

Sikov et al. JCO 2015

Steger et al. SABCS 2014
Nahleh et al. SABCS 2014
Ear. et al. SABCS 2014
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NOAH: pCR Correlation with EFS/OS

Gianni et al Lancet 2010
Gianni et al Lancet Oncology 2014

Carboplatin Improves pCR in TNBC

von Minckwitz Lancet Oncol 2014
Sikov JCO 2014

Rugol SABCS 2013
Giordano SABCS 2013

Study N Tumor
Subtypes

Regimen (for TNBC) Carboplatin
dose/schedule

ypT0N0 
rates TNBC 

GeparSixto 588 1. *HER2+
2. TNBC (315)

a)Paclitaxel/doxil/bev
b)Paclitaxel/doxil/bev + Carbo

AUC 21.5, 
weekly

a)36.9%
b)53.2%

CALGB 40603 443 1. TNBC a)Paclitaxel  ddAC +/‐ bev
b)Paclitaxel/Carbo ddAC +/‐
bev

AUC6, q3wks 
during 
paclitaxel

a)41%
b)54%

ISPY2 72 1.HR+/HER2‐
2.HR‐/HER2‐

a)Paclitaxel ddAC
b)Paclitaxel  ddAC, 
Carbo/velaparib

AUC6, q3wks x4 
cycles

a)26%
b)52%

h ) b l b l k )

* no benefit in HER2+
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CALGB 40603: Schema – Randomized phase II 

Paclitaxel 80 mg/m2 wkly x 12  ddAC x 4

Bevacizumab 10 mg/kg q2wks x 9

Bevacizumab 10 mg/kg q2wks x 9

Carboplatin AUC 6 q3wks x 4 

Carboplatin AUC 6 q3wks x 4 

Paclitaxel 80mg/m2 weekly x 12 

Surgery&*

XRT*

No Adjuvant 
Systemic 
Treatment 
Planned*

Paclitaxel 80 mg/m2 wkly x 12 

Paclitaxel 80 mg/m2 wkly x 12 

Paclitaxel 80 mg/m2 wkly x 12 

Research 
biopsies‐
frozen and 

fixed 

2 X 2 
Randomization

ddAC x 4

ddAC x 4

ddAC x 4

&Research  
biopsies if 
residual tumor

*MD discretion

CALGB 40603: Schema – Randomized Phase II

San Antonio Breast Cancer Symposium, December 8‐12, 2015

Sikov SABCS 2015 (with permission)
This presentation is the intellectual property of the authors. Contact them at wsikov@wihri.org for permission to reprint and/or distribute.
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CALGB 40603 – EFS by pCR Breast/Axilla

San Antonio Breast Cancer Symposium, December 8‐12, 2015

Sikov SABCS 2015 (with permission)
This presentation is the intellectual property of the authors. Contact them at wsikov@wihri.org for permission to reprint and/or distribute.
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CALGB 40603 – EFS for carboplatin vs. not 

San Antonio Breast Cancer Symposium, December 8‐12, 2015

Sikov SABCS 2015 (with permission)
This presentation is the intellectual property of the authors. Contact them at wsikov@wihri.org for permission to reprint and/or distribute.

CALGB 40603 – OS for carboplatin vs. not 

San Antonio Breast Cancer Symposium, December 8‐12, 2015

Sikov SABCS 2015 (with permission)
This presentation is the intellectual property of the authors. Contact them at wsikov@wihri.org for permission to reprint and/or distribute.
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Paclitaxel (P) 80 mg/m² q1w Carboplatin (Cb) q1w
Dose of AUC 2 was reduced to AUC 1.5  
after enrolment of 330 patients

R

N=315
patients
with centrally
confirmed
TNBC

(GeparSixto) Design for Patients with TNBC

Su
rg
e
ry

PM

PMCb

Non‐pegylated
liposomal doxorubicin (M)
20 mg/m² q1w

cT2,  cT3, or cT4a‐d 
or 
cT1 and cN+ or 
pNSLN+

Bevacizumab 15 mg/kg q3w

von Minckwitz SABCS 2015 (with permission)

pCR Rates by Subtype

ypT0 ypN0

36.9% 53.2%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

PM PMCb

TNBC

36.8% 32.8%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

PM PMCb

Test for interaction p=0.015 

HER2‐pos. BC

N=157 N=158N=136 N=137

OR 1.94; p=0.005OR 0.84; p=0.6

von Minckwitz SABCS 2015 (with permission)
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DFS: Effect of Carboplatin in all Patients

3 yrs DFS 84.7%

3 yrs DFS 81.0%

von Minckwitz SABCS 2015 (with permission)

DFS: Effect of Carboplatin in TNBC

3 yrs DFS 85.8%

3 yrs DFS 76.1%

von Minckwitz SABCS 2015 (with permission)
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Carboplatin in Neoadjuvant Setting

• Nonstandard US 
regimens

• Carbo dose 
density?

• Increased toxicity
• May affect 
completion of 
standard therapy

• Not ready for 
routine use 

• Encourage clinical 
trial participation 

CALGB 40603 GeparSixto

# with 
TNBC

443 315

Regimen a)Paclitaxel 
ddAC +/‐ bev

b)Paclitaxel/Carbo 
 ddAC +/‐ bev

a)Paclitaxel/doxil
/bev

b)Paclitaxel/doxil
/bev + Carbo

Carbo 
dosing

AUC6, q3wks 
during paclitaxel

AUC 21.5, 
weekly

) )

BRCA Status and Chemosensitivity

• Patients with BRCA mutations have defects in 
homologous recombination

• Platinum sensitivity in metastatic studies
– TBCRC 009 (Isakoff JCO 2015) – improved ORR

– TNT (Tutt SABCS 2014) – improved ORR

• Platinum sensitivity in neoadjuvant studies
– PrECOG 0105 (Telli JCO 2015) – pCR 3347% (wt
vs mut)

– PROGECT (Sharma ASC0 2014) – pCR 68 86%
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0%

20%

40%

60%

80%

100%

PM PM+Cb PM PM+Cb

ypT0 ypN0

OR 2.09 (1.24‐3.53)
P=0.005

OR 1.60 (0.52‐4.93)
P=0.413

33.1% 50.8% 50.0% 61.5%

N=121 N=120 N=24 N=26

gBRCA wt gBRCA mut

von Minckwitz SABCS 2015 (with permission)

(GeparSixto) pCR Rates by gBRCA Status and Carboplatin 
in TNBC

DFS by gBRCA Status and Carboplatin in TNBC

von Minckwitz SABCS 2015 (with permission)
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HER2‐negative part of GeparQuinto

Doc

R DocBev

EC
C
o
re
 b
io
p
sy

E:     Epirubicin 90 mg/m² Doc:Docetaxel 100mg/m²
C:     Cyclophosphamide 600 mg/m² Bev: Bevacizumab 15 mg/kg

(all 3 week cycles)
* non responders continued with a prespecified non responder  therapy

ECBev S
u

rg
er

y 
(d

28
-d

35
 a

ft
er

 la
st

 B
ev

 i
n

fu
si

o
n

)

*

Recruitment of
n=1948 

HER2 negative 
patients,

N=678 
having triple negative 

tumors. 

Fasching SABCS 2015 (with permission)

pCR (ypT0/ypN0) in all HER2 negative patients and in the
triple negative subgroup
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EC‐ > Doc EC+BEV ‐> Doc+BEV

27.9%

39.3%

P=0.003

14.9% 18.4%

P=0.042

all HER2 negative patients only triple negative patients

Treatment with chemo only Treatment with chemo and BEV

N=969 N=956 N=340 N=323

Fasching SABCS 2015 (with permission)
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BRCA1/2 genotyping and treatment arms

N=471 patients, TNBC with
BRCA1/2 successful

genotyping*

BRCA1/2 wildtype*
N=389 (82.6%)

BRCA1/2 mutation*
N=82 (17.4%)

N=69 BRCA1, N=13 BRCA2

Bevacizumab –
N=202

Bevacizumab +
N=187

Bevacizumab –
N=47

Bevacizumab +
N=35

N=678 TNBC Patients
N=147 patients did not take part in 
scientific germline DNA genotyping, 

N=60 samples failed QC

*Genotyping
by custom
capture
NGS

Fasching SABCS 2015 (with permission)
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%
)

26.2%

35.8%
38.3%

65.7%

p=0.048

p=0.025

pCR according to
treatment and BRCA1/2 status

Patients
without
BRCA1/2
mutation

Patients
with

BRCA1/2
mutation

p (interaction) = 0.1912

N=202 N=187 N=47 N=35

Fasching SABCS 2015 (with permission)

Treatment with chemo only Treatment with chemo and BEV
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Exploratory subgroup analysis:
pCR according to randomization arms

• Hypoxia has been described to cause DNA damage.

• Synthetic lethality is a described phenomenon in 
BRCA1/2mutation carriers.

• Angiogenic factors such as VEGF, Ang‐1 and Ang‐2 
are overexpressed in BRCAmutated tumors.

1Bindra RS, et al. (2005) Cancer Res; 2Bindra RS, et al. (2004) Mol Cell Biol, 3Bristow et al (2008) Nat Rev Cancer 
4de Bock et al. (2011) Nat Rev Clin Oncol 5Danza et al. (2013) Eur J Hum Genet

Fasching SABCS 2015 (with permission)

Neoadjuvant Therapy for Patients with 
BRCA 1/2 Mutations

• Respond well to chemotherapy

• Responsiveness to platinums not clear, future 
studies are required

• Other novel therapeutics require additional 
research (PARP inhibitors, anti‐VGEF)

• Encourage clinical trial participation 
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TKIs in Neoadjuvant HER2‐positive

• Lapatinib is a small molecule reversible 
inhibitor of HER2
– consistently increases pCR rates, but no effect on 
survival

• Neratinib is a small molecule irreversible 
inhibitor of HER2
– under investigation 

• Biomarker predictive of response may help 
select appropriate patients

Jacobs SABCS 2015 (with permission)
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Jacobs SABCS 2015 (with permission)

Jacobs SABCS 2015 (with permission)
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Jacobs SABCS 2015 (with permission)

NeoALTTO Study

Trial Schema 

San Antonio Breast Cancer Symposium, December 8‐12, 2015

Pusztai SABCS 2015 (with permission)
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NeoALTTO Study

Pathologic Complete Response (pCR) 
rates by treatment arm 

(Baselga J et al, Lancet , 2012)

Pusztai SABCS 2015 (with permission)

San Antonio Breast Cancer Symposium, December 8‐12, 2015

Results

Ranked by p‐value

Box size proportional to 
mutation frequency

At gene level, only PIK3CA mutations showed significant (negative) association with pCR

Mean coverage  = 150x
90% of target bases had >30x coverage in 99% of samples
Median number of somatic variants = 65 /sample 
Median number of HFI variants = 34 / sample 

Mutated Gene

PIK3CA

MED15

ASPN

HABP4

SMPD1

CCDC150

C9

HIST4H4

NCOA3

TP53

CC2D1B

P-value
(ER-adjusted logistic regression)

0.018

0.119

0.125

0.262

0.263

0.345

0.539

0.539

0.625

0.874

0.917

0.031 0.125 0.500 2.00 8.00 32.00

ER-adjusted pCR Odds Ratio and 95% CI

Pusztai SABCS 2015 (with permission)

San Antonio Breast Cancer Symposium, December 8‐12, 2015
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147

RhoA pathway wild‐type and PIK3CA network mutant  cancers (60%) have 
better outcome with L+T  compared to T alone
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L+T

P = 0.011

0 1 2 3 4 5
Time (years)

No. At Risk

L 45 41 37 35 16 0

T 41 38 33 28 14 0

L+T 38 36 36 36 14 0

Pusztai SABCS 2015 (with permission)

San Antonio Breast Cancer Symposium, December 8‐12, 2015

Novel Neoadjuvant Therapeutics

• Trastuzumab‐emtansine (T‐DM1) is a anti‐
body drug conjugate linking trastuzumab to 
the cytotoxic emtansine, it is approved for pts 
with HER2+ metastatic breast cancer

• Palbociclib is CDK 4/6 inhibitor approved with 
endocrine therapy for pts with ER+ metastatic 
breast cancer
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ADAPT HER2+/HR+: 
Trial design

pCR

vs.

S
u

rg
ery*

EOT pCR

Endpoint1 2 3 4 5 6 7 8 9 10 11 12

T-DM1
3.6 mg/kg

Trastuzumab

Endocrine 
therapy

pCR

vs.

Endocrine 
therapy

T-DM1
3.6 mg/kg

R

*Standard chemotherapy recommended after surgery / 
12-week biopsy (in case of clinical non-pCR); 
trastuzumab to be completed, for a total of one year. 

Hofmann et al, Trials 2013

San Antonio Breast Cancer Symposium, December 8‐12, 2015 

This presentation is the intellectual property of the WSG.
Contact them at nadia.harbeck@med.uni-muenchen.de for permission to reprint and/or distribute. 

Harbeck SABCS 2015 (with permission)

ADAPT HER2+/HR+: pCR (no
invasive tumor in breast and nodes)

San Antonio Breast Cancer Symposium, December 8‐12, 2015 

This presentation is the intellectual property of the WSG.
Contact them at nadia.harbeck@med.uni-muenchen.de for permission to reprint and/or distribute. 

Harbeck SABCS 2015 (with permission)
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Schema

This presentation is the intellectual property of the author/presenter. Contact Cynthia X. Ma, M.D., Ph.D. at cma@dom.wustl.edu for permission to reprint and/or distribute

Off Study

Clinical 
Stage II or III 

ER+ (Allred 6‐8)
HER2‐ BC

ECOG PS 0‐2

S
U
R
G
E
R
Y

B
I
O
P
S
Y

B
I
O
P
S
Y

C0D1 C1D1

Anastrozole (A)

Palbociclib (P)

C1D15 Surgical
Specimen

28‐day (C0) 28‐day cycle x 4 (C1‐C4)

Ki67 > 10%

• Anastrozole: 1mg PO daily (days 1‐28 each cycle).
• Goserelin was added to anastrozole if premenopausal.
• Palbociclib: 125mg PO daily (days 1‐21 each cycle).
• Surgery occurred 2‐4 wks post the last dose of palbociclib. To assess the biologic effect of 

this palbo Wash out on surgical specimen,  an additional 10‐12 days of palbociclib was 
administered until the day of surgery in the last 10 patients enrolled.

Primary Endpoint: Complete cell cycle arrest (CCCA), defined as Ki67 <2.7% (LnKi67=1)#, on C1D15 
biopsy post 2 weeks of both anastrozole (A) + palbociclib (P).

Secondary Endpoints: Clinical, Radiographic and Pathologic Response, Safety profile; CCCA rate and changes in Ki67 by 
intrinsic subtype and PIK3CA mutation status; Molecular effect of palbocilib and NGS of an 83‐gene panel to 
explore resistant mechanisms.

B
I
O
P
S
Y

# Ref: Ellis et al JNCI 2008: 100, 1380‐8

Single Arm Phase II

Ma SABCS 2015 (with permission)

Neoadjuvant Palbociclib

Clinical Response  N %

Completed study drug for 
at least 3 cycles (n=41)

Complete Response 11 24%

Partial Response 20 43%

Stable Disease 6 15%

Unconfirmed progression* 2 2%

Unknown 1 4%

Off study per protocol 
(n=5)

>10% Ki67 (n=4)
Goserelin failure (n=1)

5 11%

Total Evaluable: N=46; Overall response: N=31 (67%, 90% CI: 54‐79%)

Withdrew consent in C1 (n=3); Physician decision off in C1 (n=1) 

San Antonio Breast Cancer Symposium, December 8‐12, 2015 

This presentation is the intellectual property of the author/presenter. Contact Cynthia X. Ma, M.D., Ph.D. at cma@dom.wustl.edu for permission to reprint and/or distribute

Path Stage N

I 7

II 22

III 9

unknown 1

Total  39

Surg Path

Clinical response was determined based on WHO criteria
*Ultrasound did not show progression

Clinical Response 

Ma SABCS 2015 (with permission)
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Ki67 Recovery at Surgery after 4 weeks of Palbociclib Wash out

San Antonio Breast Cancer Symposium, December 8‐12, 2015 
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#7

#12

#20

C0D1              C1D1           C1D15          Surgery 

Ma SABCS 2015 (with permission)

The Neoadjuvant Setting

• Indications: research, surgical, IBC
• A powerful research setting

– Identifying biological and clinical activity
– Tissue‐based biomarkers

• pCR a surrogate for survival for individual patients BUT 
improvements to pCR rates due to a drug ≠ improvements 
in survival necessarily
– Depth of pCR rate may matter
– Drug definitely matters

• Caution when using neoadjuvant therapy with no survival 
validation 

• Caution when extrapolating neoadjuvant data into adjuvant 
setting
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