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We Encourage Clinicians in Practice to Submit Questions 

Feel free to submit questions now before the program 
begins and throughout the program.



Familiarizing Yourself with the Zoom Interface

Expand chat submission box

Drag the white line above the submission box up to create 
more space for your message.



Familiarizing Yourself with the Zoom Interface

Increase chat font size

Press Command (for Mac) or Control (for PC) and the + symbol. 
You may do this as many times as you need for readability.
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A 65-year-old woman with ER-positive, HER2-negative, node-
negative breast cancer has developed multiple minimally 
symptomatic bone metastases 2 years after starting adjuvant 
anastrozole. Which endocrine-based treatment would you most 
likely recommend?

Palbociclib/fulvestrant

Ribociclib/fulvestrant

Palbociclib/fulvestrant

Ribociclib/fulvestrant

Abemaciclib/
fulvestrant

Abemaciclib/
fulvestrant
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ASCO 2021 Educational Book





Therapies Combined with Checkpoint Inhibition

Kearney MR et al. Breast Cancer Res Treat 2021;189(1):1-13.  



J Clin Oncol 2021;39(2):100-2 

Editorial Commentary on: Buus R et al. Molecular Drivers of Oncotype DX, Prosigna, 
EndoPredict, and the Breast Cancer Index: A TransATAC Study. J Clin Oncol 2021;39(2):126-35. 



Abstract 1005
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Case Presentation – Dr Partridge: A 65-year-old 
woman with ER-positive, PR-negative, HER2-negative 
metastatic breast cancer (mBC)

• 1988: ER-positive, PR-negative, HER2-negative, BRCA1/2 wildtype s/p lumpectomy/ALND and adjuvant RT

• 2018: Metastases to liver, peritoneum

• 7/2018: Palbociclib/letrozole, with palbociclib dose reduced to 100 mg due to fatigue, cytopenias

• 5/2021: PD in peritoneum

• Clinical trial of oral SERD imlunestrant combined with everolimus

Dr Ann Partridge



Case Presentation – Dr Heeke: A 30-year-old woman 
with ER/PR-positive, HER2-negative mBC with a 
PIK3CA mutation
• 9/2013: ER/PR-positive, HER2-positive IDC s/p neoadjuvant TCH, bilateral mastectomy 

and SLNB, with 3.1-cm residual IDC and lymphovascular invasion and 6 positive nodes à Radiation therapy

• Completed trastuzumab x 1 year, tamoxifen x 1 year stopped due to toxicity

• 6/2018: Presented to ER with progressively worsening pain

• Imaging: Widespread ER/PR-positive, HER2-negative bony metastases with a PIK3CA mutation à
Goserelin/anastrozole/palbociclib

• 3/2020: PD in the liver à Goserelin/fulvestrant/abemaciclib

• 7/2020: PD in lung and liver à Paclitaxel/carboplatin

• 3/2021: Intracranial metastases à SRS à Alpelisib/fulvestrant, with Grade 4 hyperglycemia
- SGLT2 inhibitor, metformin and alpelisib held then resumed at reduced dose

Question

• When do you introduce treatment with alpelisib? How do you manage alpelisib-associated hyperglycemia?

Dr Arielle Heeke



Case Presentation – Dr Patt: A 46-year-old woman 
with ER/PR-positive, HER2-negative, node-positive 
localized breast cancer who had HER2-positive disease 
after neoadjuvant therapy
• Initially diagnosed with ER/PR-positive, HER2-negative IDC, Ki-67: 55%
• Neoadjuvant dose-dense AC-paclitaxel à Bilateral mastectomy

- Pathology: 1.7-cm residual tumor, with 3 positive lymph nodes
- Now, ER/PR-positive, HER2-positive

Questions
• How would you pivot her treatment now to reduce the risk from her HER2-positive disease? 
• What is the likelihood of discordance between the ER/PR or HER2 after neoadjuvant chemotherapy?
• What risk reducing strategies would you recommend at this time — APHINITY or KATHERINE or 

other HER2-directed strategies?

• Would she benefit from neratinib in terms of risk reduction? If initiating neratinib, how would 
you optimize tolerability in terms of dose modification or administration of other drugs to 
mitigate toxicity?

Dr Debra Patt



Case Presentation – Dr Kodali: A 60-year-old woman 
with ER-positive, HER2-negative, node-positive 
breast cancer

• Diagnosed with ER-positive, HER2-negative, node-positive (x3) localized breast cancer

• Patient refused (neo)adjuvant chemotherapy but requested and received adjuvant abemaciclib

Questions

• Are there data for using adjuvant abemaciclib for a patient with high-risk ER-positive breast cancer 
who has not received chemotherapy?

• In the monarchE study they included high-risk patients, with 3 positive lymph nodes or those with 
high Ki-67 Grade 3 cancer. Would you consider adjuvant abemaciclib for younger patients with 
these high-risk features?

Dr Dhatri Kodali



Case Presentation – Dr Gosain: A 77-year-old 
woman with Stage IIIC ER/PR-positive, HER2-negative 
breast cancer

• 12/2019: Multifocal Stage IIIC, ER/PR-positive, HER2-negative left breast cancer
• Neoadjuvant TC x 4 à Lumpectomy, with residual disease à Mastectomy à RT
• Discussed CDK4/6-containing clinical trials, but pt declined à Adjuvant anastrozole

Questions
• Although she has received adjuvant anastrozole x 1 year, would you consider adding abemaciclib

now that it has been approved? For what duration?
• With the approval of adjuvant abemaciclib, is adjuvant capecitabine in this setting still relevant? 
• Would PARP inhibitors have a role here? 
• PARP inhibitors can cause bone marrow suppression, which can be further exacerbated by future 

use of CDK4/6 inhibitors. Is that a concern?

Dr Rahul Gosain



Case Presentation – Dr Gupta: A 49-year-old woman 
with ER/PR-positive, HER2-negative mBC

• 2013: DCIS s/p lumpectomy/RT + tamoxifen x 6 months à Bilateral mastectomy
- Genetic testing: Negative

• 3/2016: Metastases in cervical and right paratracheal, mediastinal and axillary lymph nodes
- ER (100%), PR (90%), HER2-negative

• Palbociclib/letrozole
• 5/2019: PD, with liver metastases (ER-positive, PR-negative, HER2-negative)
• NGS: ESR1 mutation à Abemaciclib/fulvestrant
• 7/2020: New liver metastases à Capecitabine
• 4/2021: New liver metastases
• 5/2021 FES PET: Liver metastases are non-FES avid, Hilar node is FES avid à Liposomal doxorubicin

Question
• Are you using the FES PET scan in your practice? And if yes, how and when? How do you interpret 

the findings?

Dr Ranju Gupta
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San Antonio Breast Cancer Symposium 2021 Preview
Abstracts from Dr Kalinsky

• Bidard F-C et al. SERENA-6: A Phase III study to assess the efficacy and safety of 
AZD9833 (camizestrant) compared with aromatase inhibitors when given in 
combination with palbociclib or abemaciclib in patients with HR+/HER2- metastatic 
breast cancer with detectable ESR1m who have not experienced disease progression 
on first-line therapy. SABCS 2021;Abstract OT2-11-05.

• Brett JO et al. Association between co-existing genomic alterations and abemaciclib
benefit in patients with metastatic hormone receptor-positive breast cancer with 
ESR1 mutations following disease progression on prior endocrine therapy plus 
palbociclib or ribociclib. SABCS 2021;Abstract PD2-03.

• Chien AJ et al. I-SPY2 endocrine optimization protocol (EOP): A pilot neoadjuvant 
endocrine therapy study with amcenestrant as monotherapy or in combination with 
abemacicilib or letrozole in molecularly selected HR+/HER2- clinical stage 2/3 breast 
cancer. SABCS 2021;Abstract OT1-10-02.



San Antonio Breast Cancer Symposium 2021 Preview (Cont)

Abstracts from Dr Kalinsky (Continued)
• Kalinsky KM et al. Distant-disease free interval in participants (pts) with 1-3 positive 

lymph nodes (LN), hormone receptor-positive (HR+) and HER2-negative (HER2-) breast 
cancer (BC) with Recurrence Score (RS) < or = 25 randomized to endocrine therapy (ET) 
+/- chemotherapy (CT): SWOG s1007 (RxPONDER). SABCS 2021;Abstract GS2-07.

Other Oral Abstracts
• Krop I et al. Datopotamab deruxtecan in advanced/metastatic HER2- breast cancer: 

Results from the phase 1 TROPION-PanTumor01 study. SABCS 2021;Abstract GS1-05.
• Goodwin PJ et al. CCTGMA.32, a phase III randomized double-blind placebo controlled 

adjuvant trial of metformin (MET) vs placebo (PLAC) in early breast cancer (BC): Results 
of the primary efficacy analysis (clinical trials.gov NCT01101438). SABCS 2021;Abstract 
GS1-08.



San Antonio Breast Cancer Symposium 2021 Preview (Cont)

Other Oral Abstracts (Continued)
• Bardia A et al. Elacestrant, an oral selective estrogen receptor degrader (SERD), vs 

investigator’s choice of endocrine monotherapy for ER+/HER2- advanced/metastatic 
breast cancer (mBC) following progression on prior endocrine and CDK4/6 inhibitor 
therapy: Results of EMERALD Phase 3 trial. SABCS 2021;Abstract GS2-02.

• Bradley R et al. Aromatase inhibitors versus tamoxifen in pre-menopausal women 
with estrogen receptor positive early stage breast cancer treated with ovarian 
suppression: A patient level meta-analysis of 7,030 women in four randomised trials.
SABCS 2021;Abstract GS2-04.

• Regan MM et al. Randomized comparison of adjuvant aromatase inhibitor 
exemestane (E) plus ovarian function suppression (OFS) vs tamoxifen (T) plus OFS in 
premenopausal women with hormone receptor-positive (HR+) early breast cancer 
(BC): Update of the combined TEXT and SOFT trials. SABCS 2021;Abstract GS2-05.



San Antonio Breast Cancer Symposium 2021 Preview (Cont)

Other Oral Abstracts (Continued)
• Braybrooke J et al. Taxane with anthracycline versus taxane without anthracycline: An 

individual patient-level meta-analysis of 16,500 women with early-stage breast 
cancer in 13 randomised trials. SABCS 2021;Abstract GS2-06.

• Kubler K et al. Tamoxifen instigates uterine cancer development by activating PI3K 
signaling and supersedes PIK3CA driver mutations. SABCS 2021;Abstract GS2-09.

• Bidard FC et al. Fulvestrant-palbociclib vs continuing aromatase inhibitor-palbociclib
upon detection of circulating ESR1 mutation in HR+ HER2- metastatic breast cancer 
patients: Results of PADA-1, a UCBG-GINECO randomized phase 3 trial. SABCS 
2021;Abstract GS3-05.
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In general, when ordering a genomic assay for a 45-year-old 
premenopausal woman with ER-positive, HER2-negative breast 
cancer, which of the following, if any, are you most likely to utilize? 



21-gene assay 

RSClin

21-gene assay 

21-gene assay 

21-gene assay 

21-gene assay 

21-gene assay 

I would not order a 
genomic assay 

I would not order a 
genomic assay 

21-gene assay 

21-gene assay 

21-gene assay 

Node-negative Node-positive 



In general, when ordering a genomic assay for a 65-year-old 
postmenopausal woman with ER-positive, HER2-negative breast 
cancer, which of the following, if any, are you most likely to utilize? 



21-gene assay 

RSClin

21-gene assay 

21-gene assay 

21-gene assay 

21-gene assay 

21-gene assay 

21-gene assay 

21-gene assay 

21-gene assay 

21-gene assay 

21-gene assay 

Node-negative Node-positive 



For a 65-year-old woman s/p surgical excision of an ER-positive,
HER2-negative, node-negative localized breast cancer, assume 
an Oncotype DX® 21-gene assay was ordered prior to your seeing 
the patient. 

Would your decision to use chemotherapy be influenced by the 
Oncotype DX Recurrence Score® (RS)?



No 

>25 

>25 

>25 

No 

0.6 cm 

>25 

>25 

>25 

>25 

>25 

1.5 cm 

>25 

>25 

>25 

>25 

>25 

3.0 cm 

No >30 >25 

65-Year-Old Woman, Node-Negative



For a 50-year-old premenopausal woman s/p surgical excision of 
an ER-positive, HER2-negative, node-negative localized breast 
cancer, assume an Oncotype DX 21-gene assay was ordered prior 
to your seeing the patient.

Would your decision to use chemotherapy be influenced by the 
Oncotype DX RS?



>20 

>16 

>21 

>20 

>31 

0.6 cm 

>20 

>16 

>21 

>20 

>25 

1.5 cm 

Patient discussion

>25 

>21 

Patient discussion

>25 

3.0 cm 

>25 >25 >20 

50-Year-Old Premenopausal Woman, Node-Negative



A 65-year-old woman s/p surgical excision of a 1.5-cm ER-positive,
HER2-negative, node-positive localized breast cancer, assume an
Oncotype DX 21-gene assay was ordered prior to your seeing the
patient.

Would your decision to use chemotherapy be influenced by the 
Oncotype DX RS?



>25 

>25 

>25 

>25 

>25 

Microscopic disease in 1 node 

>25 

>25 

>25 

>25 

>25 

1 positive node 

>25 

>25 

>25 

>25 

>25 

2 positive nodes 

>25 >25 >25 

65-Year-Old Woman, Node-Positive



A 50-year-old premenopausal woman s/p surgical excision of a 
1.5-cm ER-positive, HER2-negative, node-positive localized 
breast cancer, assume an Oncotype DX 21-gene assay was 
ordered prior to your seeing the patient.

Would your decision to use chemotherapy be influenced by the 
Oncotype DX RS?



>25 

>16 

Patient discussion 

>10 

>20 

Microscopic disease in 1 node 

>25 

No 

No 

>0 

>16 

1 positive node 

>25 

No 

No 

>0 

No

2 positive nodes 

>25 >20 >20 

50-Year-Old Premenopausal Woman, Node-Positive



A 65-year-old woman with ER-positive, HER2-negative, node-
negative breast cancer has developed multiple minimally 
symptomatic bone metastases 2 years after starting adjuvant 
anastrozole. Which endocrine-based treatment would you most 
likely recommend?

Palbociclib/fulvestrant

Ribociclib/fulvestrant

Palbociclib/fulvestrant

Ribociclib/fulvestrant

Abemaciclib/
fulvestrant

Abemaciclib/
fulvestrant



A 65-year-old woman has completed 5 years of adjuvant 
anastrozole for an ER-positive, HER2-negative IDC but has now 
developed minimally symptomatic bone metastases 2 years after 
completing adjuvant anastrozole. Which endocrine-based 
treatment would you most likely recommend?

Palbociclib/letrozole

Ribociclib/letrozole

Palbociclib/letrozole

Ribociclib/letrozole

Abemaciclib/ 
exemestane

Ribociclib/letrozole

IDC = infiltrating ductal carcinoma; AI = aromatase inhibitor



A 65-year-old woman presents with de novo ER-positive, HER2-
negative metastatic breast cancer (mBC) with asymptomatic bone 
metastases. Which endocrine-based treatment would you most 
likely recommend?

Palbociclib/letrozole

Ribociclib/letrozole

Palbociclib/letrozole

Ribociclib/letrozole

Abemaciclib/letrozole

Ribociclib/letrozole



A patient who presents with ER-positive, HER2-negative mBC with 
liver and bone metastases that is stable on palbociclib/letrozole is 
found on imaging to have asymptomatic disease progression. 
Genomic testing reveals a PIK3CA mutation. What would you 
recommend?

Switch to 
alpelisib/fulvestrant

Switch to 
alpelisib/fulvestrant

Switch to 
alpelisib/fulvestrant

Switch to 
alpelisib/fulvestrant

Switch to 
alpelisib/fulvestrant

Switch to 
alpelisib/fulvestrant



A patient who presents with ER-positive, HER2-negative mBC with 
liver and bone metastases that is stable on palbociclib/letrozole is 
found on imaging to have asymptomatic disease progression. 
Genomic testing reveals no PIK3CA mutation. What would you 
recommend? 

Switch to 
everolimus/ET

Switch to 
everolimus/ET

Switch to 
everolimus/ET

Switch to 
everolimus/ET

Switch to 
everolimus/ET

Switch to 
everolimus/ET



A patient with ER-positive mBC experiences asymptomatic disease 
progression on palbociclib/letrozole. Genomic testing reveals a 
PIK3CA mutation. Her baseline fasting glucose is 130 mg/dL and 
hemoglobin A1c is 6.5%. Would you recommend 
alpelisib/fulvestrant for this patient? 

Yes, with standard-dose  
alpelisib

Yes, with standard-dose  
alpelisib

Yes, with reduced-dose 
alpelisib

Yes, with standard-dose  
alpelisib

Yes, with standard-dose  
alpelisib

No
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II/III breast cancer: Results from the adaptively randomized I-SPY2 trial. Cancer Cell 2021;
39(7):989-98.e5. 

• Wander SA et al. Clinical outcomes with abemaciclib after prior CDK4/6 inhibitor progression 
in breast cancer: A multicenter experience. J Natl Compr Canc Netw 2021;1-8. 

• Griffiths JI et al. Serial single-cell genomics reveals convergent subclonal evolution of 
resistance as early-stage breast cancer patients progress on endocrine plus CDK4/6 therapy. 
Nat Cancer 2021;2(6):658-71. 

• Hopson MB et al. Phase II study of propranolol feasibility with neoadjuvant chemotherapy in 
patients with newly diagnosed breast cancer. Breast Cancer Res Treat 2021;188(2):427-32. 

• McGuinness JE et al. Diffuse optical tomography breast imaging measurements are 
modifiable with pre-surgical targeted and endocrine therapies among women with early 
stage breast cancer. Breast Cancer Res Treat 2021;189(1):297-304. 
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Genomic Classifiers for Localized ER-Positive Breast Cancer



NCCN Guidelines: Gene Expression Assays for 
Consideration of Adjuvant Systemic Therapy

NCCN Guidelines. Breast Cancer. Version 6.2021. August 16, 2021.



First Results from a Phase III Randomized Clinical Trial of 
Standard Adjuvant Endocrine Therapy (ET) +/-
Chemotherapy (CT) in Patients (pts) with 1-3 Positive 
Nodes, Hormone Receptor-Positive (HR+) and HER2-
Negative (HER2-) Breast Cancer (BC) with Recurrence Score 
(RS) ≤25: SWOG S1007 (RxPonder)

Kalinsky K et al.
SABCS 2020;Abstract GS3-00. 



RxPONDER Trial Schema

Kalinsky K et al. SABCS 2020;Abstract GS3-00.
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Recurrence Score 
0-25

Recurrence Score 
>25
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I
O
N

Arm 1:
Chemotherapy followed by 

endocrine therapy

Arm 2:
Endocrine therapy alone

Off study 
Chemotherapy followed by 

Endocrine therapy 
recommended 

Stratification Factors
Recurrence Score: 0-13 vs 14-25
Menopausal status: pre vs post
Axillary surgery: ALND vs SLNB  

N = 5,000 pts

Key Entry Criteria
• Women age ≥18
• ER and/or PR ≥1%, HER2-neg 

breast cancer with 1*-3 pos 
LN without distant metastasis
• Able to receive adjuvant 

taxane and/or anthracycline-
based chemotherapy†

• Axillary staging by SLNB or 
ALND

*  After randomization of 2,493 pts, the protocol was amended to exclude enrollment of pts with pN1mic as only nodal disease.
† Approved chemotherapy regimens included TC, FAC (or FEC), AC/T (or EC/T), FAC/T (or FEC/T). AC alone or CMF not allowed.

SLNB = sentinel lymph node biopsy; ALND = axillary lymph node dissection



RxPONDER: Invasive Disease-Free Survival (IDFS) 
in Overall Population by Treatment Arm

CET = Chemotherapy + Endocrine Therapy; ET = Endocrine Therapy Alone

5 year IDFS Absolute Difference: 1.4%

447 observed IDFS events (54% of expected at final analysis) at a median follow-up of 5.1 years

Kalinsky K et al. SABCS 2020;Abstract GS3-00.



Postmenopausal Premenopausal

RxPONDER: IDFS Stratified by Menopausal Status 

IDFS Event CET ET Total (%)
Distant 39 44 83 (27%)

Local-Regional 10 14 24 (8%)
Contralateral 10 9 19 (6%)

Non-Breast Primary 44 47 91 (30%)
Recurrence Not Classified 9 7 16 (5%)

Death not due to Recurrence or Second Primary 35 37 72 (24%)

IDFS Event CET ET Total (%)
Distant 26 50 76 (54%)

Local-Regional 8 17 25 (18%)
Contralateral 4 8 12 (8%)

Non-Breast Primary 10 10 20 (14%)
Recurrence Not Classified 1 1 2 (1%)

Death not due to Recurrence or Second Primary 2 5 7 (5%)

Absolute Difference in Distant Recurrence as 1st site: 0.3% (2.3% CET vs. 2.6% ET) Absolute Difference in Distant Recurrence as 1st site: 2.9% (3.1% CET vs. 6.0% ET)

5-year IDFS Absolute Difference 5.2%No Statistically Significant IDFS Difference

Kalinsky K et al. SABCS 2020;Abstract GS3-00.



Postmenopausal Premenopausal

IDFS Stratified by Recurrence Score and Menopausal Status 

RS 14-25

5-year IDFS Absolute 
Difference 3.9%

RS 0-13

No Statistically Significant IDFS 
Difference

No Statistically Significant 
IDFS Difference

RS 0-13

RS 14-25

5-year IDFS Absolute Difference 
6.2%

San Antonio Breast Cancer Symposium®, December 8-11, 2020

Kalinsky K et al. SABCS 2020;Abstract GS3-00.



Overall Survival by Menopausal Status 

Postmenopausal Premenopausal

5-year OS Absolute Difference 1.3%No Statistically Significant OS Difference

Kalinsky K et al. SABCS 2020;Abstract GS3-00.



Adjuvant Dynamic Marker-Adjusted Personalized Therapy Trial:
ADAPT Umbrella Trial Design

Hofmann et al. Trials 2013;14:261.



ADAPT HR-Positive, HER2-Negative Trial Design

Hofmann et al. Trials 2013;14:261.



ADAPT HR-Positive, HER2-Negative Neoadjuvant Study: pCR Rates 
by Treatment Type and Recurrence Score (RS)

Kuemmel S et al. SABCS 2020;Abstract GS4-03.

• RS could help select patients for neoadjuvant chemotherapy in high-risk HR-positive, HER2-negative EBC

Eligible patients with high-risk early breast cancer (EBC) 
• cN0–1 with RS>25 OR
• RS 12–25 and (centrally measured); post-endocrine Ki-67 >10% OR
• cN2-3 status OR
• G3 and Ki-67 >40%



ADAPT HR-Positive, HER2-Negative (Part 1): Primary Endpoint – 5-Year 
Invasive Disease-Free Survival (iDFS)

Harbeck N et al. SABCS 2020;Abstract GS4-04.

Patients with HR+/HER2- localized breast 
cancer (LBC) AND clinically high-risk LBC 
(cT2-4) OR clinically node-positive OR G3 OR
Ki-67 ≥15%

All patients (N = 4,691) received 3 (+/-1) weeks 
of standard ET presurgery prior to Ki-67 
assessment

Part 1: Patients with RS 0-11 OR 12-25 and 
post-endocrine central Ki-67 ≤10% received 
ET alone (n = 2,356) 

Part 2: Patients with RS >25 OR RS 12-25 with 
post-endocrine central Ki-67 >10% OR c/p N2-3 
received chemotherapy (n = 2,335)

5-year iDFS
RS 0-11 group: 93.9%
RS 12-25/ET responders: 92.6%



J Clin Oncol 2021;39(6):557-64

Integrating



Sparano JA et al. J Clin Oncol 2021;39(6):557-64.



RSClin Eduational Tool – Individualized Patient Information

www.oncotypeiq.com/en-US/announcements/SABCS



RSClin Eduational Tool – Individualized Patient Information

www.oncotypeiq.com/en-US/announcements/SABCS



RSClin Tool Provides Individualized Estimates for Chemotherapy 
Benefit Based on RS, Age, Tumor Size and Tumor Grade for 
ER-Positive, HER2-Negative, Node-Negative Breast Cancer

The absolute chemotherapy benefit estimate ranges from 0% to 15% as the RS ranges from 11 to 50 using RSClin
for a 55-year-old woman with a 1.5-cm intermediate-grade tumor

Sparano JA et al. J Clin Oncol 2021;39(6):557-64.



Evolving Clinical Decision-Making for ER-Positive 
Localized Breast Cancer



Rationale for the Evaluation of CDK4/6 Inhibitors in 
ER-Positive, HER2-Negative Breast Cancer

Pernas S et al. Ther Adv Med Oncol 2018;10:1758835918786451.



Key Trials Exploring CDK4/6 Inhibitors in Localized Breast Cancer

Pooja Advani, ASCO Daily News. Feb. 25. 2021; https://dailynews.ascopubs.org/do/10.1200/ADN.21.200483/full/

MonarchE PALLAS PENELOPE-B



Phase III Adjuvant Trials of CDK4/6 Inhibitor Therapy for
HR-Positive, HER2-Negative Localized Breast Cancer, with Results

Trial name Phase N Treatment arms Primary endpoint

PENELOPE-B1 III 1,250 • Palbociclib + ET
• Placebo + ET

IDFS: 
HR = 0.93 (p = 0.525)

PALLAS2 III 5,760 • Palbociclib + ET
• ET alone

IDFS: 
HR = 0.93 (p = 0.51)

monarchE3 III 5,637 • Abemaciclib + ET
• ET alone

IDFS:
HR = 0.75 (p = 0.01)

EarLEE-14 III ~2,000 • Ribociclib + ET
• Placebo + ET Pending release of results

1Loibl S et al. J Clin Oncol 2021;39(14):1518-30; 2Mayer EL et al. Lancet Oncol 2021;22(2):212-22; 
3Johnston SRD et al. J Clin Oncol 2020;38(34):3987-98; 4Jiminez MM et al. Ann of Oncol 2017;28(5):V107.



FDA Approves Adjuvant Abemaciclib with Endocrine Therapy
for Early Breast Cancer
Press Release: October 12, 2021

“The Food and Drug Administration approved abemaciclib with endocrine therapy 
(tamoxifen or an aromatase inhibitor) for adjuvant treatment of adult patients with 
hormone receptor (HR)-positive, human epidermal growth factor receptor 2 (HER2)-
negative, node-positive, early breast cancer at high risk of recurrence and a Ki-67 score 
≥20%, as determined by an FDA approved test. This is the first CDK 4/6 inhibitor 
approved for adjuvant treatment of breast cancer.

FDA also approved the Ki-67 IHC MIB-1 pharmDx assay as a companion diagnostic for 
selecting patients for this indication.

Efficacy was evaluated in monarchE (NCT03155997), a randomized (1:1), open-label, two-
cohort multicenter trial that included adult women and men with HR-positive, HER2-
negative, node-positive, resected, early breast cancer with clinical and pathological 
features consistent with a high risk of disease recurrence.”

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-abemaciclib-endocrine-therapy-early-breast-cancer



monarchE: Invasive Disease-Free Survival in the Intent-to-Treat 
(ITT) Population with Adjuvant Abemaciclib

Harbeck N et al. Ann Oncol 2021;[Online ahead of print].



monarchE: Invasive Disease-Free Survival in Cohort 1, Ki67-High  
Population with Adjuvant Abemaciclib

Harbeck N et al. Ann Oncol 2021;[Online ahead of print].

Cohort 1: 4 positive axillary lymph 
nodes (ALNs), or 1-3 positive ALNs and 
either grade 3 disease or tumor ≥ 5 cm



Abemaciclib Indications and Use

Abemaciclib package insert, accessed October 22, 2021.



monarchE: Select Adverse Events

Johnston SRD et al. J Clin Oncol 2020;38(34):3987-98.

• Abemaciclib dose adjustments due to AEs: 68.1% (56.9% dose omissions and 41.2% dose reductions)
• Abemaciclib discontinuation due to AEs: 16.6%
• Discontinuation of ET due to AEs in the control arm: 0.8% 



NATALEE: Ongoing Adjuvant Phase III Trial Design

Primary endpoint: Invasive disease-free survival
Secondary endpoints include recurrence-free survival, overall survival and quality of life

Estimated enrollment (N = 5,000)

• Hormone receptor-positive, HER2-negative 
early breast cancer

• After complete resection of tumor (final 
surgical specimen microscopic margins free 
from tumor)

• ECOG PS 0-1

• No prior CDK4/6 inhibitor

• No prior tamoxifen, raloxifene or AIs for risk 
reduction

Ribociclib

+ 

Endocrine Therapy

Endocrine Therapy 

www.clinicaltrials.gov. NCT03701334. Accessed August 2021.

R



J Clin Oncol 2021;[Online ahead of print].



ASCO 2021 Adjuvant PARPi Updated Recommendations

• For patients with early-stage, HER2-negative breast cancer with high risk of recurrence and germline 
BRCA1 or BRCA2 pathogenic or likely pathogenic variants, 1 year of adjuvant olaparib should be 
offered after completion of (neo)adjuvant chemotherapy and local treatment, including 
radiation therapy.

• For those who underwent surgery first, 1 year of adjuvant olaparib should be offered for patients with 
triple-negative breast cancer and tumor size >2 cm or any involved axillary nodes. 

• For those with hormone receptor (HR)-positive disease, 1 year of adjuvant olaparib should be offered 
to those with at least 4 involved axillary lymph nodes. 

• For patients who received neoadjuvant chemotherapy, 1 year of adjuvant olaparib should be offered 
to patients with triple-negative breast cancer and any residual cancer; for patients with HR-positive
disease, 1 year of adjuvant olaparib should be offered to patients with residual disease and a clinical 
stage, pathologic stage, estrogen receptor and tumor grade score ≥3.

Tung NM et al. J Clin Oncol 2021;[Online ahead of print]. 



N Engl J Med 2021;384:2394-405



OlympiA: 3-Year Invasive DFS

Tutt ANJ et al. N Engl J Med 2021;384:2394-405.
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Current Management of ER-Positive mBC



Line Trial Schema
PFS HR compared to 

endocrine alone
OS HR compared to 

endocrine alone

First line PALOMA-1 Letrozole ± palbociclib 0.49 0.897

PALOMA-2 Letrozole ± palbociclib 0.58 NR

MONALEESA-2 Letrozole ± ribociclib 0.56 0.76

MONALEESA-3 Fulvestrant ± ribociclib 0.55 0.72

MONALEESA-7 
(premenopausal)

Goserelin + AI or tamoxifen ±
ribociclib 0.55 0.71

MONARCH 3 Letrozole or anastrozole, ±
abemaciclib 0.54 NR

Second line PALOMA-3 Fulvestrant ± palbociclib 0.46 0.75

MONARCH 2 Fulvestrant ± abemaciclib 0.55 0.757

Randomized Trials of Endocrine Therapy with and without CDK4/6 Inhibition

Finn RS et all. Breast Cancer Res Treat 2020; Finn RS et al. NEJM 2016; Hortobagyi GN et al. Ann Oncol 2019, ESMO 2021; Slamon
DJ et al. Ann Oncol 2021; Im SA et al.  NEJM 2019; Goetz MP et al. JCO 2017; Loibl S et al. Oncologist 2017; Sledge GW Jr et al. 
JAMA Oncol 2020.



Abstract LBA17_PR



MONALEESA-2 Study Design

Hortobagyi GN et al. ESMO 2021;Abstract LBA17_PR.



MONALEESA-2: Overall Survival

Hortobagyi GN et al. ESMO 2021;Abstract LBA17_PR.



MONALEESA-2: The Overall Survival Benefit Increased Over Time

Hortobagyi GN et al. ESMO 2021;Abstract LBA17_PR.



MONALEESA-2: OS Benefit Across Key Subgroups

Hortobagyi GN et al. ESMO 2021;Abstract LBA17_PR.



Common Side Effects and Dosing of CDK4/6 Inhibitors

Palbociclib Abemaciclib Ribociclib

Dosing 125 mg qd
3 wk on, 1 wk off

200 mg BID
continuously

600 mg qd
3 wk on, 1 wk off

Common adverse 
events All grades Grade 3/4 All grades Grade 3/4 All grades Grade 3/4

Neutropenia
Thrombocytopenia

95%
76%

54%
19%

88%
42%

27%
2%

46%
37%

29%
10%

Diarrhea
Nausea
Vomiting

16%
23%
5%

0
0
0

90%
65%
35%

20%
5%
2%

22%
46%
25%

3%
2%
0

Barroso-Sousa R et al. Breast Care 2016;11:167-73.



New Phase III HARMONIA Trial Will Compare Palbociclib to 
Ribociclib for HR-Positive, HER2-Negative Advanced Breast Cancer 
Press Release – September 19, 2021

“HARMONIA, an international, randomized, Phase III, multicenter, open-label study of ribociclib versus 
palbociclib, both in combination with endocrine therapy, in patients with hormone receptor-positive, human 
epidermal growth factor receptor 2-negative (HR+/HER2-) advanced or metastatic breast cancer with a HER2-
enriched (HER2E) intrinsic subtype [has been announced]. HARMONIA is the first prospective Phase III trial to 
enroll patients selected by RNA-based molecular subtyping of their tumors and the first to directly compare 
two CDK4/6 inhibitors in patients with HR+/HER2- advanced breast cancer.

The primary endpoint of HARMONIA is progression free survival, and the study will evaluate if ribociblib
positively alters tumor biology, enabling a better response to endocrine therapy compared to palbociclib.

HARMONIA enrollment is expected to begin in Q1 2022. Patients with the basal-like subtype may also enroll. 
This exploratory cohort of patients will be treated with a chemotherapy-based regimen as these tumors 
behave more like triple-negative breast cancer.”

https://www.novartis.com/news/media-releases/novartis-announces-collaboration-harmonia-phase-iii-head-head-trial-evaluating-kisqali-vs-
ibrance-patients-hrher2-advanced-breast-cancer



Mechanisms of Resistance to CDK4/6 inhibitors

Bedard, Poster Discussion ASCO 2021



Ongoing Studies of CDK4/6 Inhibitor After Disease
Progression on a CDK4/6 Inhibitor for mBC

• Phase II MAINTAIN trial of ribociclib with or without fulvestrant

- HR-positive mBC
- Disease progression on an AI and CDK4/6 inhibitor

• Phase II PALMIRA trial of palbociclib rechallenge with endocrine therapy

- HR-positive, HER2-negative advanced breast cancer
- Disease progression on letrozole or fulvestrant with palbociclib after obtaining clinical 

benefit

www.clinicaltrials.gov. NCT02632045. Accessed October 2021; www.clinicaltrials.gov. NCT03809988. Accessed October 2021.



PI3K Inhibitors: Mechanism of Action

• PI3K is involved in the activation of Akt.

• Hyperactivation of the PI3K pathway is 
implicated in malignant transformation, 
cancer progression and endocrine therapy 
resistance.

• PIK3CA encodes the alpha isoform of the 
PI3K catalytic subunit.

• Around 40% of patients with HR+, HER- BC 
present with an activating PIK3CA tumor 
mutation.

• Alpelisib is a specific inhibitor of the PI3K 
alpha isoform.

André F et al. ESMO 2018;Abstract LBA3_PR.



Ann Oncol 2021;32(2):208-17.



SOLAR-1: OS for Patients with Advanced Breast Cancer
with a PIK3CA Mutation

Alpelisib + Fulvestrant (n = 169)
Median OS = 39.3 mo

Placebo + Fulvestrant (n = 172)
Median OS = 31.4 mo

HR = 0.86
P = 0.15

André F et al. Ann Oncol 2021;32(2):208-17.



SOLAR-1: Select Adverse Events in Overall Patient Population

André F et al. N Engl J Med 2019;380:1929-40.



• The most common grade ≥3 AEs in the ALP arm were hyperglycemia, rash, and diarrhea
• In the ALP arm, hyperglycemia and/or rash were typically experienced in the first few weeks of treatment with ALP 

+ FUL, whereas GI toxicities could occur at any time during study therapy
• Median time to onset and median time to improvement by ≥1 grade are shown in the table below

a Based on laboratory values rather than single preferred term. 
b Based on grouped terms. 
c Of the grade ≥ 3 gastrointestinal (GI) toxicities, 76% of them were grade ≥ 3 diarrhea.

Median time 
to onset, 

days

Median time to 
improvement by ≥1 

grade, days 

Hyperglycemia 15 6

Rash 13 11

Diarrhea 139 18

AE, adverse event; AESI, adverse event of special interest; ALP, alpelisib; FUL, fulvestrant; GI, gastrointestinal; PBO, placebo.

Probability of First Occurrence of Grade 3 AESI Events

Time Course of Adverse Events in SOLAR-1

Hyperglycemiaa ALP + FUL (n = 108)
Rashb ALP + FUL (n = 57)
GI toxicitiesb,c ALP + FUL (n = 25)

Time to Onset and Time to Improvement of AESIs 

Rugo HS et al. Annals Onc 2020.



Lancet Oncol 2021;22:489-98.



Treatment crossover between cohorts is not permitted

BYLieve: A Phase II, Open-Label, 3-Cohort, 
Noncomparative Trial (NCT03056755)

Goal: In the post-CDKi setting, assess the efficacy and safety of alpelisib + ET (fulvestrant or letrozole) 
in patients with PIK3CA-mutated HR+, HER2– ABC

aMen in the letrozole cohort and premenopausal women also received goserelin 3.6 mg SC every 28 days or leuprolide 7.5 mg IM every 28 days for adequate gonadal suppression. bEnrollment in each cohort 
continued until at least 112 patients with a centrally confirmed PIK3CA mutation was reached. 
c IM on D1 and D15 of Cycle 1 and D1 for all other cycles thereafter. dOral QD.

Men or pre-/postmenopausala
women with HR+, HER2– ABC with 

a PIK3CA mutation
• Last line of prior therapy: CDKi + 

ET, systemic chemotherapy or ET
• ECOG PS ≤2
• Measurable disease (per RECIST 

v1.1) or ≥1 predominantly lytic 
bone lesion

Patients who received CDKi + AI 
as immediate prior treatment (N=112)b 

(Cohort A)
Alpelisib 300 mg oral QD + fulvestrant 500 mgc

Patients who received CDKi + fulvestrant 
as immediate prior treatment (N=112)

(Cohort B)

Alpelisib 300 mg oral QD + letrozole 2.5 mgd

Primary endpoint 
• Proportion of patients alive without PD 

at 6 months (RECIST v1.1) in each cohort 
• Secondary endpoints include
(assessed in each cohort)
• PFS
• PFS2
• ORR, CBR, DOR
• OS
• Safety

Alpelisib 300 mg oral QD + fulvestrant 500 mgc

Patients who progressed on/after AI and received chemotherapy or 
ET as immediate prior treatment (N=112)

(Cohort C)

Cohort A: Rugo et al. Lancet Oncol 2021.



BYLieve Efficacy Outcomes

Rugo HS et al. Lancet Oncol 2021;22:489-98.

Primary Endpoint: Proportion of patients 
who were alive without disease progression at 6 months: 50.4%
ORR: 21%



BYLieve: Incidence of Rash with and without 
Prophylactic Antihistamines

Rugo HS et al. ASCO 2020;Abstract 1006.



Efficacy of Everolimus for AI-Pretreated ER-Positive mBC

Study Phase Study arms Population
Median PFS 

months HR p-value

PrE0102 II Everolimus + fulvestrant
Placebo + fulvestrant Overall 10.3 vs 5.1 0.61 0.02

BOLERO-2 III
Everolimus + exemestane

Placebo + exemestane

Overall
PIK3CAmut tumor
PIK3CAmut ctDNA

7.8 vs 3.2
6.7 vs 2.8
6.9 vs 2.7

0.45
0.51
0.37

<0.0001
Not reported
Not reported

Kornblum et al. J Clin Oncol 2018;36:1556; Yardley et al. Adv Ther 2013;30:870; Hortobagyi et al. J Clin Oncol 2016;34:419; Moynahan et 
al. Br J Cancer 2017;116:726. 



Future Management of ER-Positive mBC



Select Ongoing Phase II/III Trials of Oral SERDs in Development
for ER-Positive, HER2-Negative Advanced Breast Cancer

Drug Trial name (phase) Treatment arms Setting
Estimated study 
completion date

Amcenestrant
(SAR439859)

AMEERA-3
(Phase II)

• Amcenestrant
• Endocrine monotherapy Prior hormonal tx July 2025

Amcenestrant
(SAR439859)

AMEERA-5
(Phase III)

• Amcenestrant + Palbociclib
• Letrozole + Palbociclib Untreated ABC May 2027

Camizestrant
(AZD9833)

SERENA-4
(Phase III)

• Camizestrant + Palbociclib
• Anastrozole + Palbociclib Untreated ABC February 2029

Elacestrant
(RAD-1901)

EMERALD
(Phase III)

• Elacestrant
• SoC

Prior CDK4/6 inhibitor tx
+ fulvestrant or AI August 2022

Giredestrant
(GDC-9545)

acelERA
(Phase II) 

• Giredestrant
• Endocrine monotherapy

Prior systemic and/or 
targeted tx January 2024

Giredestrant
(GDC-9545)

persevERA
(Phase III) 

• Giredestrant + Palbociclib
• Letrozole + Palbociclib Untreated ABC March 2027

SERD: Selective ER degrader

www.clinicaltrials.gov. Accessed August 2021



AMEERA-1: Subgroup Analyses of Phase 1/2 Study of 
Amcenestrant (SAR439859), an Oral Selective Estrogen Receptor 
(ER) Degrader (SERD), with Palbociclib in Postmenopausal 
Women with ER+/Human Epidermal Growth Factor Receptor 
2-Negative (HER2-) Advanced Breast Cancer (aBC)

Chandarlapathy S et al. 
ESMO 2021;Abstract 264P.



AMEERA-1: Response and Clinical Benefit Rate with Amcenestrant and 
Palbociclib for Endocrine-Resistant ER-Positive, HER2-Negative mBC



Lancet Oncol 2020;21:345-57



FAKTION: Capivasertib + Fulvestrant for AI-Resistant 
ER-Positive, HER2-Negative mBC

• Phase II study of capivasertib + fulvestrant vs 
placebo + fulvestrant (N = 140)
- Relapse or progression on an AI
- Capivasertib (AZD5363): selective, oral 

AKT inhibitor
• Capivasertib + fulvestrant improved PFS in 

endocrine-resistant mBC vs placebo + 
fulvestrant
- Primary endpoint met
- Trend toward improvement in OS

• Ongoing Phase III CAPitello291 Trial

• IPATunit150: ipatasertib +/- palbociclib and 
fulvestrant

• Similar benefit was observed in patients with 
PI3K/AKT/PTEN-activated and nonactivated tumors

• 39% of patients in the capivasertib + fulvestrant arm 
required dose reductions, primarily due to diarrhea 
and rash, and 12% discontinued due to toxicity

Jones RH et al. Lancet Oncol 2020;21:345-57.

Outcome CAP + FULV
(n = 69)

PBO + FULV
(n = 71)

Median PFS, mo 10.3 4.8

HR: 0.57 
P = 0.0035

Median OS, mo 26.0 20.0

HR: 0.59 
P = 0.071
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