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• Historical bloviation
• SABCS 2022

Adjuvant
ER positive
Her 2 neu positive
TNBC--carboplatin

Metastatic
ER positive
Her 2 neu positive (her 2 low)
TNBC



HISTORICAL BLOVIATION

• War on cancer 1971
• 1972 board exam in medical oncology offered for 1st time
• 1978 1st SABCS 

• Before that, JFK, 9/12/1962  “We choose to go to the moon”



President Richard Nixon signs the war on cancer bill, 12/23/1971, committing 1.5 billon dollars to 
curing cancer 



What is moon shot cancer care?

• How did this term get coined?



“We choose to go to the 
moon. We choose to go to 
the moon and to do the 
other things; not because 
they are easy but because 
they are hard.”





Launchpad, July, 1969
Apollo 11



“One small 
step for man; 
one giant leap 
for mankind.”
7/20/1969



• JFK’S vision and the fact it was fulfilled has been the envy of 
politicians ever since but so far not duplicated





IS THE MOON THE LIMIT?





HOW FAR CAN WE GO?



https://media.tec
heblog.com/imag
es/nasa-osiris-
rex-spacecraft-
asteroid-101955-
bennu-
landing.jpg



Osiris Rex mission timeline
“Origins Spectral Resource Security Identification 

Regolith Explorer”
• 9/8/2016 launch
• 9/22/2017 Earth flyby
• 12/3/2018 arrival at Asteroid Bennu
• 10/20/2020 Touch and go (TAG) sample collection
• 4/17/2021 Osiris Rex completes its last flyover of Bennu
• 5/10/2021 Osiris Rex began its return journey back to earth-2.91 

million miles from earth
• 9/24/2023 Sample capsule expected to be delivered to earth
• $1.16 billion, 7 years from launch, 27,700 mph,
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Did we hit the moon? Asteroid Bennu? Or somewhere in between? 
Are we still on the launching pad? Or did we just get shot down?
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TNBC--carboplatin

Metastatic
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Her 2 neu positive
TNBC



SABCS 45 Adjuvant Treatment ER Positive

MONARCHE update

POSITIVE TRIAL {Pregnancy Outcomes and Safety of Interrupting Therapy for women with 
endocrine responsive breast cancer} (IBCSG 48-14/BIG 8-13)

RXsponder update (TAILORx)

Baby TAM

SOFT/TEXT update



MonarchE



monarchE Study Design (NCT03155997) 
(4y efficacy) 

Cohort 1: High risk based 
on clinical pathological 

features
• ≥4 ALN OR 
• 1-3 ALN and at least 1 of the 

below:
• Grade 3 disease
• Tumor size ≥5 cm

R 1:1
N = 5637

Stratified for:
•Prior chemotherapy
•Menopausal status
•Region

Cohort 2: High risk based 
on Ki-67

• 1-3 ALN and
• Ki-67 ≥20% and
• Grade 1-2 and tumor size  

<5 cm

HR+, HER2-, node 
positive high-risk 

EBC
• Women or men 
• Pre-/postmenopausal
• With or without prior 
neo- and/or adjuvant 
chemotherapy
• No metastatic disease
• Maximum of 16 
months from surgery to 
randomization and 12 
weeks of ET following 
the last non-ET

On-study treatment period
2 years

Follow-up period
Endocrine Therapy

3-8 years as clinically 
indicated

Abemaciclib 
(150mg twice daily)

+
Endocrine Therapy: AI or tamoxifen 

Endocrine Therapy: AI or tamoxifen

Primary Objective: IDFS
Secondary Objectives: IDFS in high Ki-67 populations, DRFS, OS, Safety, PK, PRO

91%

9%

ITT Population
Cohort 1
Cohort 2



IDFS Benefit in ITT Persists Beyond 
Completion of Abemaciclib 

33.6% reduction in the risk of developing an IDFS event with an increase in absolute 
benefit in IDFS 4-year rates (6.4%) compared to 2-and 3-year IDFS rates (2.8% and 4.8% respectively) 

Number of IDFS events
Abemaciclib + ET ET Alone

336 499
HR (95% CI): 0.664 (0.578, 0.762)

Nominal p < 0.0001



Ki-67 is Prognostic, but Not Predictive of 
Abemaciclib Benefit

Cohort 1*
C1 Ki-67 High C1 Ki-67 Low

Abemaciclib 
+ ET 

N=1017

ET 
alone
N=986

Abemaciclib 
+ ET

N=946

ET 
alone
N=968

IDFS
Number of 
events, n 147 224 91 141

HR (95% CI) 0.618 (0.501, 0.762) 0.624 (0.478, 0.814)
DRFS
Number of 
events, n 126 193 74 119

HR (95% CI) 0.612 (0.488, 0.767) 0.613 (0.458, 0.821)
OS (Immature)
Number of 
events, n 68 88 39 50

HR (95% CI) 0.733 (0.533, 1.007) 0.772 (0.506, 1.175)

Within Cohort 1, similar abemaciclib treatment effects were observed regardless of Ki-67 index

*Ki-67 value was missing in 1203 (23.5%) patients



Abemaciclib approved in the 
adjuvant setting 2021 BUT with 
KI67 > 20%
3/3/2023 FDA no longer requires 
KI67 > 20%   
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• POSITIVE trial
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• RXsponder 



Biomarkers for Adjuvant Endocrine and 
Chemotherapy in Localized Breast Cancer: ASCO 
Guideline Update

Andre F et al. J Clin Oncol 2022;40(16):1816-37. 



SABCS 2021;Abstract GS2-07.



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
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A
T
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-

negative breast cancer with 
1*-3 positive 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.

LN = lymph node; SLNB = sentinel lymph node biopsy; ALND = axillary lymph node dissection; pts = patients



Postmenopausal Premenopausal

RxPONDER Updated Analysis: IDFS Stratified by Menopausal Status 

Kalinsky K et al. SABCS 2021;Abstract GS2-07.

IDFS = invasive disease-free survival



Postmenopausal Premenopausal

RxPONDER Updated Analysis: DRFS Stratified by Menopausal Status 

Kalinsky K et al. SABCS 2021;Abstract GS2-07.

DRFS = distant recurrence-free survival



Postmenopausal Premenopausal

RxPONDER New Analysis: DRFI Stratified by Menopausal Status 

Kalinsky K et al. SABCS 2021;Abstract GS2-07.

DRFI = distant recurrence-free interval



TAILORx update



Trial Assigning IndividuaLized Options for TReatment (TAILORx):
An Update Including 12-Year Event Rates

Joseph A. Sparano, Robert J. Gray, Della F. Makower, Kathy S. Albain, Daniel F. Hayes, Charles E. Geyer, 
Elizabeth Claire Dees, Matthew P. Goetz, John A. Olson, Jr., Tracy G. Lively, Sunil Badve, Thomas J. Saphner, 

Timothy J. Whelan, Virginia Kaklamani, & George W. Sledge, Jr. 

on behalf of the TAILORx Investigators 

San Antonio Breast Cancer Symposium – December 6-10, 2022

Funding: U.S. NIH/NCI U10CA180820, U10CA180794, UG1CA189859, UG1CA190140, UG1CA233160, UG1CA23337,  UG1CA189869; U.S. Postal Service  Breast Cancer 
Stamp Fund; Canadian Cancer Society Research Institute grants 015469, 021039; Breast Cancer Research Foundation, Komen Foundation.



TAILORx Study Design: Treatment Assignment & 
Randomization
Accrued Between April 2006 – October 2010 

Key Eligibility Criteria
• Node-negative
• ER-pos, HER2-neg
• T1c-T2 (high-risk T1b)

Statistical Design
• Non-inferiority - IDFS
• HR 1.332 (90 vs. 87% 5-yr DFS)
• Type I 10%, type II 5%
• Full info– 835 IDFS events

Sparano et al. NEJM 2018 
(PMID: 31157962)

San Antonio Breast Cancer Symposium – December 6-10, 2022

Preregister – Oncotype DX RS (N=11,232)

Register (N=10,273)

ARM A: Low RS 0-10
(N=1619 evaluable)

ASSIGN
Endocrine Therapy (ET)

Mid-Range RS 11-25
(N=6711 evaluable)

RANDOMIZE
Stratification Factors: 

Menopausal Status, Planned Chemotherapy, 
Planned Radiation, and RS 11-15, 16-20, 21-25

ARM B: Experimental Arm
(N=3399)
ET Alone

ARM C: Standard Arm
(N=3312)

ET + Chemo

ARM D: High RS 26-100
(N=1389 evaluable)

ASSIGN
ET + Chemo



Event Hazard Ratio:
Arm B vs. C (95% CI)

IDFS
Primary analysis:

1.08 (0.94, 1.24, p=0.26)
Updated analysis:
1.08 (0.96, 1.20)

DRFI
Primary analysis:

1.10 (0.85,1.41, p=0.48)
Updated analysis:
1.11 (0.90, 1.36)

RFI
Primary analysis:

1.11 (0.90, 1.37, p=0.33)
Updated analysis:
1.15 (0.96, 1.36)

OS
Primary analysis:

0.99 (0.79, 1.22, p=0.89)
Updated analysis:

1.06 (0.91, 1.24)

TAILORx: Updated Analysis - Kaplan-Meier Curves in 
RS 11-25 Arms (ITT population)

San Antonio Breast Cancer Symposium – December 6-10, 2022

IDFS
P=0.19

RFI 

Primary trial conclusions unchanged: 
ET non-inferior to CET  (N=6711)

OS
P=0.46

RFI
P=0.12

DRFI
P=0.34



TAILORx: Updated Analysis- Kaplan-Meier Curves 
in All Arms (ITT population)

IDFS  p<0.001

RFI p<0.001 OS p<0.001

DRFI p<0.001

12-Year Event Rates (N=9719)

• RS prognostic for all endpoints

• RS 0-10 (Arm A) – ET Alone
• DFRI rate: 93.2% (SE 0.8) 
• RFI rate: 91.4% (SE 0.9)

• RS 11-25 (Arms B & C) – ET vs. CET
• < 1 % difference for all endpoints 

• IDFS: 76.8 vs. 77.4%
• DRFI: 92.6 vs. 92.8% 
• RFI: 89.6 vs. 90.4% 
• OS: 89.8 vs. 89.8% 

• RS 26-100 (Arm D) – CET
• DFRI rate: 84.8% (SE 1.8) 
• RFI rate: 80.9 (SE 2.2) 

San Antonio Breast Cancer Symposium – December 6-10, 2022



TAILORx: Updated Analysis - Effect of Age, RS, and Clinical 
Risk on Chemotherapy Benefit (ITT Population)

3-way treatment interaction test 
• IDFS

• Chemo-Age-RS (p=0.007) 
• Chemo-Menopause-RS (p=0.06)

• DRFI 
• Chemo-Age-RS (p=0.43) 
• Chemo-Menopause-RS (p=0.26)

Estimated Absolute 
Chemo Benefit 
Not Stratified
by Clinical Risk

Clinical 
Risk

No. Estimated Absolute 
Chemo Benefit 

Stratified 
by Clinical Risk

RS 16-20
(N=886)

∆ +0.4%
(+SE 2.1%)

Low 671 
(76%) ∆ -0.5% 

(+SE 2.2%)

High 215
(24%) ∆ +3.1% 

(+SE 5.4%)

RS 21-25
(N=476)

∆ +7.8%
(+SE 3.4%)

Low 319
(67%) ∆ +5.9%

(+SE 3.4%)

High 157
(33%) ∆ +11.7% 

(+SE 7.2%)

San Antonio Breast Cancer Symposium – December 6-10, 2022

12-Year DRFI Rates in Age < 50 Years  & RS 16-25

Grouped by Age &
Menopausal Status  

Total #/#IDFS/DR 
events

IDFS Hazard Ratio DRFI  Hazard Ratio



• Adjuvant chemotherapy provides no benefit in postmenopausal 
ER+/HER2- node negative patients (RS 11-25) and postmenopausal 
ER+/HER2-, 1-3 + LN (RS 0-25).

• Why did chemotherapy provide benefit in TailoRx and RxPonder 
premenopausal patients?
• Endocrine Hypothesis:  

• Endocrine only arm:  Inadequate endocrine therapy delivered 
(mostly tamoxifen and without OFS)

• Chemotherapy treatment resulted in ovarian suppression not 
measured adequately

• Cytotoxic hypothesis:  chemotherapy eliminates micro-metastatic 
disease, independent of endocrine effects1

Conclusion

1.Early Breast Cancer Trialists’ Collaborative Group (EBCTCG): Effects of chemotherapy and hormonal therapy for early breast cancer on 
recurrence and 15-year survival: An overview of the randomised trials. Lancet 365:1687-1717, 2005 



• TAILORx and RxPONDER have provided prospective evidence for 
lack of adjuvant chemotherapy benefit in postmenopausal patients 
with RS <25

• In contrast, the RS may not be predictive of chemotherapy benefit in 
age <50 patients

• NRG BR009 will provide the definitive answer to this question
• The RS is poorly correlated with the proliferation module but highly 

correlated with ER
• Additional clinical and pathological biomarkers may provide 

additional insight into those patients that derive benefit from 
chemotherapy.  

Conclusion

1.Early Breast Cancer Trialists’ Collaborative Group (EBCTCG): Effects of chemotherapy and hormonal therapy for early breast cancer on 
recurrence and 15-year survival: An overview of the randomised trials. Lancet 365:1687-1717, 2005 
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• Baby TAM
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TEXT/SOFT update 



TEXT and SOFT Designs

Tamoxifen+OFS x 5y

Exemestane+OFS x 5y

Tamoxifen x 5y

Tamoxifen+OFS x 5y

Exemestane+OFS x 5y

Tamoxifen+OFS x 5y

Exemestane+OFS x 5y

AI Question
(N=4690)

Enrolled: Nov’03-Apr’11

Median follow-up 13 years

• Premenopausal HR+
• ≤12 wks after surgery
• No chemo (N=1419)

OR
• Remain premenopausal           

≤8 mos after chemo (N=1628) 

• Premenopausal HR+
• ≤12 wks after surgery
• Planned OFS
• No planned chemo (N=1053)
OR planned chemo (N=1607)

R
A
N
D
O
M
I
Z
E

R
A
N
D
O
M
I
Z
E

SOFT (N=3066)

TEXT (N=2672)

OFS=ovarian function suppression, by 
GnRH analogue triptorelin or oophorectomy

Pagani et al.  NEJM 2014; Francis et al.  NEJM 2014, Regan SABCS 2021

SOFT and TEXT
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E+OFS vs T+OFS: absolute reduction in distant recurrence, 1.8% at 12 years
absolute reduction in death, 1.0% at 12 years

0-5 years >5 years
Recur HR (95% CI) Recur HR (95% CI)

E+OFS: 139 0.78 (0.63-0.98) 110 0.90 (0.70-1.17)
T+OFS: 175 . 120 .

. . . . .
At risk: 4690 pts 21535 pyfu 3947 pts 26891 pyfu

pyfu=person-years follow-up

Distant 
Recur HR (95%CI) P

E+OFS 249 0.83 (0.70-0.98) 0.03
T+OFS 295 . .

Death HR (95%CI) P
E+OFS 228 0.93 (0.78-1.11) 0.43
T+OFS 245 . .

0-5 years >5 years
Deaths HR (95% CI) Deaths HR (95% CI)

E+OFS: 91 1.34 (0.98-1.84) 137 0.77 (0.62-0.97)
T+OFS: 68 . 177 .

. . . . .
At risk: 4690 pts 22467 pyfu 4283 pts 30294 pyfu

5-yr:
93.7
92.2

12-yr:
88.4  (+1.8%)
86.6

12-yr: 
90.1  (+1.0%)
89.1

5-yr:
96.0
97.0

Overall SurvivalDistant Recurrence-free Interval

AI Question: SOFT+TEXT Overall Populations
13 years median follow-up

Regan SABCS 2021 and J Clin Oncol (in press)
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SABCS 45 Adjuvant Treatment Her 2 neu Pos

APT 10 year results 





APT Trial overview

• 406 patients ITT (410 enrolled)
• Median age 55 (24 to 85)
• Her 2 positive
• 3 cm or less, node negative {51% 1 cm or smaller, 9% 2-3 cm}
• 1.1 cm mean tumor size
• Treatment 12 weekly doses of paclitaxel given concurrent with 

trastuzumab and trastuzumab continued for a total of 1 year
• 67% were hormone receptor positive-endocrine therapy indicated

Reference: Annals of Oncology, vol 25, issue 3, March 2014, pages  623-628



APT results

• 10 year overall survival 94.2%
• 10 year BCSS 99.1%
• 36 iDFS events

• 6 non breast cancer death
• 9 contralateral breast cancers (8 her 2 neg)
• 7 distant recurrences (1 T2, 3 T1c, 3T1b){6HR+, 1 HR-}

• 5 of 7 her 2+, 1 her 2- and 1 unknown
• 8 local regional recurrences





Conclusion: After 10 years of follow-up, adjuvant TH 
confirmed excellent long-term outcomes for small, node-
negative HER2+ breast cancer, with a 10-year RFI of 
96.8% and a 10-year BCSS of 99.1%.
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THINGS CHANGE



SABCS UPDATE 2022
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Metastatic
ER positive
Her 2 low
Her 2 neu positive
AKT pathway



SABCS 45 Metastatic BC ER positive 

• CDK 4/6i overview
• SERDS
• AKT pathway



Results for Pivotal CDK 4/6 Inhibitor Trials

Trial CDK Inhibitor Line of Therapy
(Endocrine Rx)

Menopausal 
Status

PFS 
HR

Statistical
Significance OS HR Statistical

Significance

PALOMA-2[1] Palbociclib 1st Line/AI Post 0.56 Yes 0.96 No

MONALEESA-2[2] Ribociclib 1st Line/AI Post 0.57 Yes 0.76 Yes

MONALEESA-7[3a] Ribociclib 1st Line/AI or Tam Pre/Peri 0.55 Yes 0.70 Yes

MONARCH-3[4] Abemaciclib 1st Line/AI Post 0.54 Yes 0.75 No (@IA2)

PALOMA-3[5] Palbociclib 2nd Line/Fulv Pre/Post 0.46 Yes 0.81 No

MONARCH-2[6] Abemaciclib 2nd Line/Fulv Pre/Post 0.55 Yes 0.78 Yes

MONALEESA-3[7] Ribociclib 1st /2nd Line/Fulv Pre/Post 0.59 Yes 0.72 Yes

a. Missing survival data (ie, pts who withdrew consent or were lost to follow-up) and were censored (assumed to be alive) at time of  analysis: 13% in palbo+AI arm vs 21% in control arm. 
b. 27% of patients in control arm went on to receive a CDK4/6i (24% received palbociclib). 

c. PFS/OS data reported for approved AI subset. 

AI indicates aromatase inhibitor; Fulv, fulvestrant; IA2, interim analysis 2; NR, not reported; Rx, therapy.
1. PALOMA-2: Finn R, et al. N Engl J Med. 2016;375:1925-1936; Rugo H, et al. Breast Cancer Res Treat. 2019;174:719-729. Finn R, et al. ASCO 2022. LBA1003. 2. MONALEESA-2: Hortobagyi G, et al. N Engl J Med. 

2016;375:1738-1748; Hortobagyi G, et al. Ann Oncol. 2018;29:1541-1547; Hortobagyi G. et al. ESMO 2021. Abstract LBA17_PR. 3. MONALEESA-7: Tripathy D, et al. Lancet Oncol. 2018;19:904-915; Im S-A, et al. New 
Engl J Med. 2019;381:307-316. 4. MONARCH-3: Goetz M, et al. J Clin Oncol. 2017;35:3638-3646; Johnson S, et al. NPJ Breast Cancer. 2019;5:5. Goetz MP, et al. ESMO 2022. Abstract LBA 15. 5. PALOMA-3: Turner 

NC, et al. New Engl J Med. 2015;373:209-219; Cristofanilli M, et al. Lancet Oncol. 2016;17:425-439; Turner NC, et al. New Engl J Med. 2015;373:1672-1673. 6. MONARCH-2: Sledge G, et al. J Clin Oncol. 
2017;35:2875-2884; Sledge G, et al. JAMA Oncol. 2020;6:116-124. 7. MONALEESA-3: Slamon D, et al. J Clin Oncol. 2018;36:2465-2472; Slamon D, et al. New Engl J Med. 2020;382:514-524.



MONARCH-3: NSAI ± Abemaciclib – Overall Survival

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

OS IA2 for the ITT Population

Matthew P. Goetz, MD

67.1 mo

54.5 mo

abemaciclib + NSAI placebo + NSAI  

Median OS, 
(months) 67.1 54.5

HR (95% CI; 
P value)

0.754 (0.584-0.974)
p-value 0.0301*

Pre-planned OS IA2 Analysis
Data cut: 02 Jul 2021

At this interim analysis, statistical significance was not reached but data are maturing favorably (HR 0.754, 95% CI: 0.584-0.974) 
and follow up continues. The observed difference in median OS was 12.6 months.

*p-value did not reach threshold for statistical significance at this interim

31.5% of patients in the control arm and 
10.1% in the abemaciclib arm received a 

subsequent CDK4 & 6 inhibitor

CDK; cyclin dependent kinase; CI, confidence interval; HR, hazard ratio; IA2, interim analysis 2; mo, months; ITT, intent to treat; NSAI, nonsteroidal aromatase inhibitor; OS, overall survival. 

Key secondary end point.
Goetz M. et al. ESMO 2022. Abstract LBA15



Ribociclib + ET Placebo + ET
Events/N 83/335 109/337
Median OS, mo Not reached 40.9
HR (95% CI) 0.712 (0.535-0.948) 
P value .00973

Kaplan-Meier 
Estimate

Ribociclib + 
ET Placebo + ET

36 mo 71.9% 64.9%

42 mo 70.2% 46.0% 

• ≈ 29% relative reduction in risk 
of death

• The P value of .00973 crossed 
the prespecified boundary to 
claim superior efficacy

Landmark Analysis

Protocol-specified key secondary end point.
Im S-A, et al. New Engl J Med. 2019;381:307-316. 

MONALEESA-7: Overall Survival



Final Analysis at 400 death events: Improvement in median OS of 12.5 mo

RIB + LET PBO + LET

Events/n 181/334 219/334

Median OS, mo 63.9 51.4

HR (95% CI), P value 0.76 (0.63-0.93), .004

51.4 mo. (4.3 y)

Key secondary end point.
Hortobagyi G. et al. ESMO 2021. Abstract LBA17_PR.

63.9 mo. (5.3 y)

MONALEESA-2: Letrozole ± Ribociclib – Overall Survival



DIFFERENCES IN CDK4/6i?

PALOMA-3 Trial failed to show survival advantage

MONALEESA-7 Trial showed substantial survival advantage

Key differences between trials:
PALOMA-3 included pre and post menopausal patients who were more 

heavily treated
MONALESSA-7 patients were all pre or perimenopausal and were receiving 

initial endocrine treatment
“chemotherapy in the setting of advanced disease—a possible indication of 

a higher risk population”.  14% In MONALEESA-7 vs 34% in PALOMA 3 

“These differences may limit cross-trial comparisons.”
NEJM July 25, 2019 vol 381  No. 4 
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Right Choice Trial
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-SERDS



EMERALD
(NCT03778931)

AMEERA-3
(NCT04059484)

acelERA
(NCT04576455)

SERENA-2
(NCT04214288)

EMBER-3
(NCT04975348)

N 477 282 303 288 830
Patient Population ER+/HER2- ABC ER+/HER2- ABC

(ET sensitivity 
required)

ER+/HER2- ABC
Measurable 

disease

ER+/HER2- MBC ER+/HER2- MBC

Number of Prior Therapies 1-2 0-2 0-2 0-2 1 (AI + CDK4/6i)
Prior Chemotherapy 20% had 1 line Allowed (≤1) or CDK Allowed (≤1) Allowed (≤1) Not allowed

Prior Fulvestrant 30% Allowed Allowed Not allowed Not allowed
Prior CDK 4/6i 100% 80% Allowed Allowed Allowed

Treatment Arms Elacestrant
vs 
ET

(AI or Fulvestrant)

Amcenestrant
vs  
ET

(AI, Tamoxifen or 
Fulvestrant)

Giredestrant
vs
ET

(AI or Fulvestrant)

Camizestrant
(various doses) vs 

Fulvestrant

Imlunestrant (N~370) vs 
ET (AI or Fulv) (N=280) vs 

Imlunestrant + 
Abemaciclib (N= 180)

Primary Endpoint PFS in ITT 
and ESR1 mutant

PFS PFS PFS PFS

Results Positive
IIT: 2.79 vs 1.891 

HR 0.7
ESR1m: 3.78 vs 1.87

HR 0.55

Did not meet 
primary EP

Did not meet 
primary EP

Positive
(SABCS 2022)

3.7 vs 7.2 (75mg) 
HR 0.58

3.7 vs 7.7(150mg) 
HR 0.67

Not yet reported

Oral SERDS: Randomized Trials in the Post-CDK4/6 Inhibitor Setting

Modified from Jhaveri



A significant PFS benefit was seen in the ESR1-mutated population of EMERALD; a benefit 
trend was observed in acelERA BC and AMEERA-3

• It was announced in August 2022 that the amcenestrant clinical development programme will be discontinued.4
1° primary; 2°, secondary; BC, breast cancer; EP, endpoint; mo, months; mPFS, median progression-free survival; PCET, physician’s choice of endocrine therapy; PFS, progression-free survival; SERD, selective oestrogen receptor degrader.

•
1. Martin M, et al. ESMO 2022 (Abstract 211MO; mini oral presentation); 2. Tolaney SM, et al. ESMO 2022 (Abstract 212MO; mini oral presentation); 3. Bidard F-C, et al. J Clin 
Oncol 2022; 4. https://www.sanofi.com/en/media-room/press-releases/2022/2022-08-17-05-30-00-2499668 (accessed August 2022).

acelERA BC1

2° EP: PFS (ESR1mut)
EMERALD3

Co-1° EP: PFS (ESR1mut)

Giredestrant and elacestrant had comparable PFS hazard ratios vs. PCET in ESR1-mutated subpopulations; the HR for amcenestrant was 
notably higher

Hazard ratio: 0.60
mPFS 5.3 vs. 3.5 mo 

(Δ: 1.8 mo)
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Hazard ratio: 0.55
mPFS 3.8 vs. 1.9 mo 

(Δ: 1.9 mo)
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2° EP: PFS (ESR1mut)

Hazard ratio: 0.90
mPFS 3.7 vs. 2.0 mo 

(Δ: 1.7 mo)
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EMERALD Phase 3 Trial: Elacestrant vs SOC ET

Bardia, Bidard …… and Kaklamani; SABCS 2022

Demographics
• ~70% visceral mets
• ~40% 2 lines prior ET for MBC
• ~24% one line of chemotherapy
• 100% prior CDK4/6i

Inclusion Criteria
• Men and postmenopausal women with 

advanced/metastatic breast cancer
• ER-positive,a HER2-negative
• Progressed or relapsed on or after 1 or 2 lines 

of endocrine therapy for advanced disease, 
one of which was given in combination with a 
CDK4/6i
• ≤1 line of chemotherapy for advanced disease
• ECOG PS 0 or 1 

Elacestrant
400 mg dailyc

Two Primary 
Endpoints:e
• PFS in all pts
• PFS in mESR1

Follow Up

Investigator’s choice (SOC):
Fulvestrant 
Anastrozole
Letrozole
Exemestane

Stratification Factors:
• ESR1-mutation statusf
• Prior treatment with fulvestrant
• Presence of visceral metastases

PD or 
withdrawal 
criteriondR

1:1b

At least 6 mo At least 12 mo At least 18 mo
Elacestrant

(n=202)
SOC

(n=205)
Elacestrant

(n=150)
SOC

(n=160)
Elacestrant

(n=98)
SOC

(n=119)

Median PFS
Months

(95% CI)
2.79

(1.94 - 3.78)
1.91

(1.87 - 2.14)
3.78

(2.33 - 6.51)
1.91

(1.87 - 3.58)
5.45

(2.33 - 8.61)
3.29

(1.87 - 3.71)

PFS rate at 6 months
(95% CI)

34.40
(26.70 - 42.10)

19.88
(12.99 - 26.76)

41.56
(32.30 - 50.81)

21.72
(13.65 - 29.79)

44.72
(33.24 - 56.20)

25.12
(15.13 - 35.10)

PFS rate at 12 months
(95% CI)

21.00
(13.57 - 28.43)

6.42
(0.75 - 12.09)

25.64
(16.49 - 34.80)

7.38
(0.82 - 13.94)

26.70
(15.61 - 37.80)

8.23
(0.00 - 17.07)

PFS rate at 18 months
(95% CI)

16.24
(8.75 - 23.74)

3.21
(0.00 - 8.48)

19.34
(9.98 - 28.70)

3.69
(0.00 - 9.77)

21.03
(9.82 - 32.23)

4.11
(0.00 - 11.33)

Hazard ratio (95% CI) 0.688 
(0.535 - 0.884)

0.613 
(0.453 - 0.828)

0.703 
(0.482 - 1.019)

Duration on CDK4/6i in the metastatic setting
PFS by Duration of CDK4/6i: All Patients

PFS by Duration of CDK4/6i: ESR1 mutant

At least 6 mo At least 12 mo At least 18 mo
Elacestrant

(n=103)
SOC

(n=102)
Elacestrant

(n=78)
SOC

(n=81)
Elacestrant

(n=55)
SOC

(n=56)
Median PFS

Months
(95% CI)

4.14
(2.20 - 7.79)

1.87
(1.87 - 3.29)

8.61
(4.14 - 10.84)

1.91
(1.87 - 3.68)

8.61
(5.45 - 16.89)

2.10
(1.87 - 3.75)

PFS rate at 6 months
(95% CI)

42.43
(31.15 - 53.71)

19.15
(9.95 - 28.35)

55.81
(42.69 - 68.94)

22.66
(11.63 - 33.69)

58.57
(43.02 - 74.12)

27.06
(13.05 - 41.07)

PFS rate at 12 months
(95% CI)

26.02
(15.12 - 36.92)

6.45
(0.00 - 13.65)

35.81
(21.84 - 49.78)

8.39
(0.00 - 17.66)

35.79
(19.54 - 52.05)

7.73
(0.00 - 20.20)

PFS rate at 18 months
(95% CI)

20.70
(9.77 - 31.63)

0.00
(   .   - .  )

28.49
(14.08 - 42.89)

0.00
(  .   - .  )

30.68
(13.94 - 47.42)

0.00
(  .   - .   )

Hazard ratio (95% CI) 0.517 
(0.361 - 0.738)

0.410  
(0.262 - 0.634)

0.466 
(0.270 - 0.791)

Duration on CDK4/6i in the metastatic setting

Conclusions
• Hazard ratios are relatively similar in pts who received >6 

months prior CDK4/6i or longer
• Pts with endocrine sensitive disease had remarkable PFS 

with elacestrant alone
• Benefit was more marked in the ESR1 mutant population
• Next steps: combinations with targeted agents (ELEVATE)





Additional Phase III SERD Trials for MBC: Examples

• ER+/HER2- LA/ABC
• No prior systemic tx 

for ABC

persevERA
N=978

NCT04546009
Recruiting

Stratified for:
• Prior CDK4 & 6 inhibitor therapy
• Presence of visceral metastases
• Region

Imlunestrant 400 mg PO QD
(Arm A)

1:1:1
Randomization

N = ~860

ER+, HER2-, Advanced Breast 
Cancer

• Relapsed on (neo) adjuvant/within 1 
year of adjuvant AI, alone or in 
combination with a CDK4/6 inhibitor

OR
• Progressed on 1L AI, alone or in 

combination with a CDK4/6 inhibitor

• Prior CDK4/6i treatment is expected if 
approved and reimbursed

Investigator’s choice ET
Fulvestrant or Exemestane 

(Arm B)

Imlunestrant 400 mg PO QD +
Abemaciclib 150 mg PO BID

(Arm C)

Primary Objective:
• Investigator-assessed PFS for A vs B

• Investigator-assessed PFS for A vs B in the 
ESR1-mutation detected population

• Investigator-assessed PFS for C vs A 
(gated, i.e. only tested if A vs B is stat sig)

Secondary Objectives:
• OS (gated), PFS by BICR, ORR, CBR, DoR, 

PRO’s

SERENA-4
N=1342
• ER+/HER2- LA/ABC
• No prior systemic tx 

for ABC

NCT04711252
Recruiting

EMBER-3

SERENA-6



SABCS 45 ER Positive metastatic BC 

• AKT pathway
• CAPItello-291 phase III trial 



















SABCS UPDATE 2022
Metastatic BC

Metastatic
ER positive
Her 2 low
Her 2 neu positive



SABCS 45 Metastatic BC Treatment

• Her 2 low
• T-DXd
• Sacituzumab govitecan-hzly



T-DXd

• Destiny-B04







Modi S, et al. ASCO 2022.

Trastuzumab Deruxtecan (T-DXd):
Selective delivery of toxic payload

Nagayama, A, et al. Target Oncol. 2017







Sacituzumab govitecan-hzly

• TROPiCS-02
• ASCENT











Sacituzumab 
govitecan-
hzly
Approved 
2/3/23



SABCS UPDATE 2022
Metastatic BC

Metastatic
ER positive
Her 2 low
Her 2 neu positive



TDXd vs TDM1

















• https://youtube.com/watch?v=5F-
BhY4q3wo&feature=shares



SABCS 45  Tidbits

Genetics

Duration of adjuvant endocrine therapy



























• https://youtube.com/watch?v=5F-
BhY4q3wo&feature=shares



SABCS 45 Tidbits

• Duration of adjuvant endocrine therapy 



SABCS 45 Tidbits
Duration of adjuvant endocrine therapy



SABCS 45 Tidbits

Duration of adjuvant endocrine therapy

SOFT cohort, translational data   

























• https://youtube.com/watch?v=5F-
BhY4q3wo&feature=shares
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Ki-67 Hi, Age
<50

Ki-67 Hi, Age 
≥50

Ki-67 Lo, Age
<50

Ki-67 Lo, Age 
≥50

ER+/HER2- Breast Cancer Treated with Neoadjvuant 
Chemotherapy:  Total pCR vs nodal pCR

NCDB:  Nodal pCR more likely in a) premenopausal pts and b) high Ki-67.

RxPONDER inclusion criteria (cT1-3, N1, Grade I or II, ER+/PR+/Her2-)
• Nodal pCR varied by age: 17.5% in age < 50 vs 13.6% in age ≥ 50, p<0.001
• Nodal pCR also varied by Ki-67: 16.8% in Ki-67 ≥ 20% vs 7.9% in Ki-67 < 20%, p<0.001

NCDB: 2010-2018, 20,084 cN+
ER+/HER2- BC pts treated with NAC.

• 7.4% had total pCR

• 14.3% had nodal-only pCR

Nodal pCR is highly prognostic for survival       
in ER+/HER2- Breast Cancer

Moldovenau et al. SABCS 2022



Early Breast Cancer Trialists' Collaborative Group (EBCTCG): Lancet 2005

Polychemotherapy versus not, by entry age <50 or 50-69 
years and ER status

(Oxford Overview)

Age < 50: 
Enriched with 
tumors that 
harbor 
deficiencies in 
DNA repair?

Proportional risk 
reductions are a 
bit smaller, but 
clearly still 
evident













The James Webb 
Space Telescope has 
released another 
image of the 
magnificent Pillars 
of Creation, 
combining Near-
Infrared Camera 
(NIRCam) and Mid-
Infrared Instrument 
(MIRI) footage.





ARIZONA CANCER CENTER
PHOENIX





https://youtube.com/watch?v=5F-
BhY4q3wo&feature=shares





https://youtube.com/watch?v=5F-BhY4q3wo&feature=shares



THINGS CHANGE




