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Metastatic ER+ Breast Cancer
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Study N ORR, %* CBR, % mPFS, mo (95% CI) mPFS (HR) P-value

First-Line Metastatic Breast Cancer

PALOMA-1

Letrozole

Letrozole + palbociclib

81

84

33 (39)

43 (56)

58

81

10.2 (5.7-12.6)

20.2 (13.8-27.5)

0.488 

(0.319-0.748)
.0004

PALOMA-2

Letrozole + placebo

Letrozole + palbociclib

222

444

35 (44)

42 (55)

71

84

14.5 (12.9-17.1)

24.8 (22.1-NR)

0.58

(0.46-0.72)
<.0001

MONALEESA-2

Letrozole + placebo

Letrozole + ribociclib

334

334

28 (37)

41 (53)

72

80

14.7 (13.0-16.5)

NR (19.3-NR)

0.556

(0.429-0.720)
<.0001

MONALEESA-7 (Pre-menopausal)

Letrozole + goserelin + placebo

Letrozole + goserelin + ribociclib

337

335

30 (36)

41 (51)

67

80

13.0 (11.0-16.4)

23.8 (19.2-NR)

0.553

(0.441-0.694)
<.0001

MONARCH 3

Letrozole + placebo

Letrozole + abemaciclib

165

328

35 (44)

48 (59)

69

79

14.7

NR

0.543

(0.409-0.723)
<.0001

Second-Line Metastatic Breast Cancer

BOLERO-2

Exemestane + placebo 

Exemestane + everolimus 

239

485

9.4

0.4

26.4†

51.3

2.8

6.9

0.43

(0.35-0.54)
<.001

PALOMA-3

Fulvestrant + palbociclib

Fulvestrant + placebo

347

174

10.4

6.3

34.0

19.0

9.2 (7.5-NR)

3.8 (3.5-5.5)

0.422 

(0.318-0.560)
<.0001

MONARCH 2

Fulvestrant + abemaciclib 

Fulvestrant + placebo

446

223

35 (48)

16 (21)

73

52

16.4

9.3

0.553

(0.45-0.68)
<.0001

MONALEESA-3 (1st/2nd Line)

Fulvestrant + ribociclib 

Fulvestrant + placebo

484

242

32.4 (40.9)

21.5 (28.7)

69.4

59.7

20.5 (18.5-23.5)

12.8 (10.9-16.3)

0.593

(0.480-0.732)
<.0001

Refractory Metastatic Breast Cancer

MONARCH 1 (Phase II) Abemaciclib 132 (20) 42 6.0 N/A N/A

Summary of CDK 4/6 Inhibitor Trials – NOT FOR CROSS-TRIAL COMPARISON



Adjuvant therapy for ER+ breast cancer
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Introduction

• Hormone receptor positive (HR+)/human epidermal growth factor 

receptor-2 negative (Her2-) tumors represent approximately 70% of all 

early breast cancers in the United States.

• Recent attempts have been made to better classify this heterogeneous 

group of cancers by genomic testing in order to personalize 

neo(adjuvant) treatments.

• Goal: de-escalation of therapy for lower-risk tumors and escalation for 

higher-risk tumors.

1. Anderson WF. Breast Cancer Res Treat. 2002 Nov;76(1):27-36. 



RxPONDER: Background

• TAILORx: phase III randomized trial assessed safety of omitting chemotherapy in 

N0 pts with intermediate-risk recurrence score (RS, 11-25) by Oncotype Dx [1].

• HR+/Her2- cases only.

• Subjects randomized to either chemotherapy (CT) followed by endocrine therapy 

(ET) or ET alone.

• Findings: For women >50 years of age- no IDFS benefit of CT in intermediate 

risk RS population; for women ≤50, modest CT benefit noted for 16-25.

1. Sparano JA, et al. N Engl J Med 2018; 379:111-121.



Schema
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RxPONDER

• Phase III randomized trial including 5015 subjects with HR+/Her2- breast 

cancer with 1-3+ LN’s and RS 0-25 [1].

• ET+/- chemo.

Primary Objective

To assess the effect of chemotherapy on invasive disease-free survival 

(IDFS) in pts with 1-3 LN+ breast cancer and a RS < 25 and assess 

whether the effect depends on the RS.

Primary Hypothesis

Chemotherapy benefit will increase as the RS increases from 0 to 25 in 

an Intent-to-Treat (ITT) analysis.

1. Kalinsky K, et al. GS3-00. 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). Oral Presentation at: The San Antonio Breast Cancer Symposium; December 10, 2020.



RxPONDER: IDFS by treatment arm (ITT population)



RxPONDER (cont.)

• Upon pre-specified analysis, CT benefit was noted 

dependent on menopausal status.



• Postmenopausal • Premenopausal

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)

RxPONDER (cont.)



RxPONDER (cont.)

• Postmenopausal • Premenopausal

IDFS Stratified by Recurrence Score and Menopausal Status 

RS 14-25

RS 0-13RS 0-13

RS 14-25



Overall Survival by Menopausal Status 

Postmenopausal Premenopausal

RxPONDER (cont.)
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DFS in CMF-treated patients according to

menstrual status at 36 weeks.
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Jonat, W. et al. J Clin Oncol 20:4628-4635



OS by ER status in Zoladex trial 
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ER+ ER-

Jonat, W. et al. J Clin Oncol 20:4628-4635



RxPONDER: Conclusions

• For RS 0-25, postmenopausal patients derive NO BENEFIT from the 

addition of CT to ET.

• For RS 0-25, premenopausal patients appear to derive some IDFS 

benefit (~5%) and OS (~1.3%) from the addition of CT to ET.

• It is unknown whether the benefits are due to premature ovarian 

failure (but likely given Zebra trial results).



MINDACT

• MINDACT: phase III randomized de-escalation trial utilizing the 70-gene 

Mammaprint assay. 

• Hypothesis: clinical high/genomically low-risk tumors do not benefit from receipt of 

chemotherapy [1].

• 6,693 subjects with HR+/Her2- breast cancer were enrolled (up to 3 +LN’s), 

and “clinical risk” and “genomic risk” were determined.

• C-low/G-low: ET only; C-high/G-high: CT followed by ET.

• C-high/G-low or C-low/G-high were randomized to receive CT + ET versus 

ET alone.

1. Cardoso F, et al. N Engl J Med 2016; 375:717-729. 



MINDACT Study Design
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The purpose of MINDACT is de-escalation, to identify clinically 

high risk patients who DO NOT benefit from chemotherapy

Discordant cases 

randomized to treatment

Enrollment

N=6693

C-low/G-

high

N=592

C-high/G-

low

N=1550

C-low/G-low

N=2745

C-high/G-high

N=1806

No CT CT

Primary Test Group: 

C-high/MammaPrint Low Risk patients randomized to 

no CT

C-low= clinically low risk, C-High= clinically high risk, G-Low= MammaPrint Low (MP Low), G-High= MammaPrint High 

(MP High)
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MINDACT: updated results

• median follow-up of 

8.7 years

• 6,693 patients

Piccard, M. et al. Lancet Oncol 2021; 22: 476–88



MINDACT: DMFS according to randomized treatment strategy in clinical high, genomic low-risk, HR+ 
HER2-negative subgroup, by age

Age >50
Age <50



MINDACT - Conclusions:

• Both C-low and G-low tumors appears to have an overall 

excellent prognosis, especially C-low/G-low (DMFS 94.7% 

with ET alone).

• Stratification of C-low tumors into G-high versus G-low 

indicates a 3.6% decrease of DMFS for those of high-

genomic risk.

• Among C-low/G-high subjects randomized to CT or not, 

~1.5% DMFS benefit seen (underpowered).



monarchE

• Use of cyclin-dependent kinases 4/6 inhibitors (CDK4/6i) has greatly 

improved clinical outcomes in advanced/metastatic HR+/Her2- BC.

• Results of CDK4/6i as adjuvant therapy have been mixed [1].

• monarchE was a phase III, randomized, trial assessing the potential effect of 

abemaciclib in the adjuvant setting.

• Abemaciclib is currently approved in combination with ET in the 

advanced/metastatic setting [2-3].

1. Mayer EL, et al. Lancet Oncol. 2021 Feb;22(2):212-222.

2. Sledge GW, et al. J Clin Oncol. 2017 Sep 1;35(25):2875-2884.

3. Goetz MP, et al. J Clin Oncol. 2017 Nov 10;35(32):3638-3646.
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Johnston. JCO. 2020;38:3987. Rastogi. SABCS 2020. Abstr GS1-01. 

monarchE



• The primary 

endpoint was 

IDFS.

• 2-year IDFS: 

92.2% versus 

88.7%.

• Majority of 

IDFS events 

were distant 

recurrence.

monarchE results



monarchE Conclusions

• This trial met its primary endpoint of IDFS improvement (absolute 

improvement of 3.5% at 2-years; 25% reduction of IDFS risk over ET).

• Grade ≥ 3 toxicities greater in abemaciclib arm (45.9% versus 12.9%).

• Higher treatment discontinuation for abemaciclib (16.6% versus 0.8%).

• Benefits not seen w/ adjuvant palbociclib (PALLAS, PENELOPE-B).

• Awaiting FDA review and determination.
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PENELOPE-B

• This double blind, placebo-controlled phase III trial was designed to assess 

the potential benefit of adjuvant palbociclib for subjects with residual disease 

after NACT [1].

• Patients who do not achieve a pathologic complete response from NACT are 

at higher risk of disease relapse [2].

• Eligible subjects had confirmed residual disease in either the breast or lymph 

nodes at the time of surgery.

• NACT ≥ 16 weeks (including 6 weeks of taxanes).

1. Loibl S, et al. GS1-02. Phase III study of palbociclib combined with endocrine therapy (ET) in patients with hormone-receptor-positive (HR+), HER2-negative primary breast cancer and with high 

relapse risk after neoadjuvant chemotherapy (NACT): First results from PENELOPE-B. Oral Presentation at: The San Antonio Breast Cancer Symposium; December 9, 2020.

2. Yee D, et al. JAMA Oncol. 2020 Sep 1;6(9):1355-1362.



PENELOPE-B (cont.)







PENELOPE-B (cont.)

• On subgroup analysis, no group could be identified that 

benefitted from the addition of palbociclib (including age, type 

of ET administered, ki67, etc.).

• Distant recurrences accounted for ~75% of IDFS events.

• No OS benefit seen.

• ~20% of subjects discontinued palbociclib.

CONCLUSION:

• These data do not support the use of adjuvant palbociclib (no 

IDFS or OS noted).



Molecular signature for indolent ER+ 

disease:

Ultralow risk



▪ MammaPrint Low Risk Index >0.00 to +1.00 = No chemo benefit

▪ Ultra Low Risk Index  =  >0.355 to +1.00

▪ Stockholm Tamoxifen Study: 652 post-menopausal women, T up to 

3 cm, LN-

▪ 339 randomized to: No Endocrine therapy

▪ 313 randomized to: Tamoxifen for 2 years 

▪ Ultra Low Risk cohort ( ~19%)

39Esserman. et al. JAMA Oncol. 2017;3(11):1503-1510.
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Low Risk (not UltraLow)

• ET: 90% BCSS @ 20 years

• No ET: 78% BCSS @ 20 years

Ultra Low Risk

• ET: 97% BCSS @ 20 years

• No ET: 94% BCSS @ 20 years

• Not the same as RS 0-10, those 

patients received 5 years of ET

Esserman. et al. JAMA Oncology, 2016, June.



Conclusions: Adjuvant Therapy for ER+ breast cancer

• Genomically low-risk tumors favorable prognosis despite clinical risk.

• Clinical utility of indolent ultralow signature should be explored

• Adjuvant CDK4/6i is not SOC

• may be some benefit to abemaciclib in high-risk patients. No benefit for adjuvant palbociclib 

has been found at this time.


