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1. Describe which early breast cancer patients benefit from CDK 4/6 
inhibitor therapy.

2. Discuss the somatic mutations that are targets for therapy for HR+ 
HER2- MBC patients.

3. Review recent landmark clinical trial results in HR+ HER2- MBC that 
support new therapeutic approaches.
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Early Breast Cancer

RxPONDER Subset Analysis: iDFS by 
Menopausal Status

• No significant iDFS difference for 
postmenopausal women

• Assessed benefit chemotherapy in pts 
<55 yr of age using serum markers of 
ovarian function/reserve

• Less iDFS benefit in “premenopausal” 
women ≥50 to 55 yrs of age

• Low serum anti-Müllerian hormone and 
inhibin B are markers of diminished 
ovarian reserve and lack of benefit from 
adjuvant chemotherapy 

Premenopausal*

HR: 0.54 (95% CI: 0.38-0.76; P = .0004)
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*Last menstrual period <6 mo or 6-12 mo and <50 yr.

Chemotherapy Followed by ET
(n = 2509) 

ET Alone
(n = 2506)

N=5015

Premenopausal, HR+ HER2- EBC, 1-3 
LN+ (SLND or ALND), Oncotype RS <25, 
candidate for chemo 

BR009: OFSET Trial 
Premenopausal; HR+/HER2- BC

pN0 with RS 16-20 (high clinical risk) or RS 21-25 
pN1 with RS 0-25

Randomization

Stratification
Nodal Status (pN0 vs. pN1)

RS (0-15 vs. 16-25)

* Tamoxifen can be used if AI is not tolerated

Chemotherapy  + 
Ovarian Function 

Suppression + 
Aromatase Inhibitor*

X 5 Years

Ovarian Function 
Suppression + 

Aromatase Inhibitor*
X 5 Years

N=3,960
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Adjuvant Abemaciclib in HR+/HER2−, Node-Positive, High-Risk EBC 
Phase 3 monarchE Study Design

Key eligibility criteria:
 HR-positive/HER2-

negative high-risk EBC
 Women or men 
 Premenopausal/

postmenopausal
 With or without prior 

neoadjuvant and/or 
adjuvant chemotherapy

 No metastatic disease
 Maximum of 16 mo

from surgery to 
randomization and 
12 wk of ET after last 
non-ET

Endocrine therapy

Abemaciclib
(150 mg twice daily) + 
endocrine therapy 

R
1:1

N = 5637
Stratified for
 Prior chemotherapy
 Menopausal status
 Region

Primary objective: IDFS
Secondary objectives: IDFS (high Ki-67), DRFS, 
OS, safety, PK, PROs

On-study treatment period 
(2 y)

Follow-up period
Endocrine therapy

3 to 8 y, 
as clinically indicated

Cohort 1: High-risk based on 
clinical pathological features

 ≥ 4 ALN or
 1-3 ALN and ≥ 1 of the below:

• Grade 3 disease
• Tumor size ≥ 5 cm

ITT includes both 
Cohort 1 and Cohort 2

Cohort 2: High-risk based on 
Ki-67

 1-3 ALN and
 Ki-67 ≥ 20% and
 No grade ≥ 3 tumor and tumor 

size not ≥ 5 cm

91%

9%

Harbeck ESMO 2023 Abstract LBA17

monarchE: 5-Yr Update Adjuvant Abemaciclib in HR+/HER2- EBC
IDFS and OS in ITT

2-year abemaciclib treatment
period

Abemaciclib + ET
ET alone

32% reduction 
in risk 

Harbeck ESMO 2023 Abstract LBA17

monarchE: Dose Reductions and Efficacy of Adjuvant Abemaciclib

• Dose reductions were not associated with decreased benefit
• Similar efficacy for maintaining full dose vs reducing dose when accounting for timing 

of dose reductions

O’Shaughnessy et al. ESMO 2023. Abstr 274P.

iDFS by Abemaciclib Relative Dose Intensity in ITT Population

Cohort 1ITT4-Yr iDFS Rate (95% CI) by Relative Dose Intensity, %
87.2 (84.0-89.8)87.1 (84.0-89.7)RDI 0-66% (n = 928)
86.1 (83.3-88.5)86.4 (83.6-88.7)RDI 66-93% (n = 928)
83.1 (79.9-85.8)83.7 (80.7-86.3)RDI ≥93% (n = 927)
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Study Design and Methods

ctDNA/RNA, circulating tumor DNA/RNA; EBC, early breast cancer; ET, endocrine therapy; iDFS, invasive disease–free survival; N, node; NSAI, nonsteroidal aromatase inhibitor; OS, overall survival; PK, pharmacokinetics; PRO, patient-reported outcome; R, randomized; RIB, ribociclib; STEEP, 
Standardized Definitions for Efficacy End Points in Adjuvant Breast Cancer Trials. a Enrollment of patients with stage II disease was capped at 40%. b 5101 patients were randomized from 10 Jan 2019 to 20 April 2021. c Open-label design. d Per investigator choice.1. ClinicalTrials.gov. Accessed 
March 15, 2024. https://clinicaltrials.gov/ct2/show/NCT03701334. 2. Slamon DJ, et al. Poster presented at: ASCO 2019. Poster TPS597. 3. Slamon DJ, et al. Ther Adv Med Oncol. 2023;15:1-16. 4. Hortobagyi, G, et al. Oral presentation at: SABCS 2023. Oral GS03-03.

RIB
400 mg/day 

3 weeks on/1 week off 
for 3 years 

R 1:1c

Randomization stratification
Anatomical stage: II vs III
Menopausal status: men and premenopausal women vs postmenopausal women
Receipt of prior (neo)adjuvant chemotherapy: yes vs no
Geographic location: North America/Western Europe/Oceania vs rest of world

NSAI
Letrozole or anastrozoled

for ≥5 years 
+ goserelin in men and 
premenopausal women

NSAI
Letrozole or anastrozoled

for ≥5 years 
+ goserelin in men and 
premenopausal women

• Adult patients with HR+/HER2− EBC
• Prior ET allowed ≤12 mo prior 

to randomization
• Anatomical stage IIAa

• N0 with:
• Grade 2 and evidence of high risk:

• Ki-67 ≥20%
• Oncotype DX Breast Recurrence Score 

≥26 or
• High risk via genomic risk profiling

• Grade 3
• N1

• Anatomical stage IIBa

• N0 or N1
• Anatomical stage III

• N0, N1, N2, or N3
N = 5101b

Primary End Point
• iDFS using STEEP criteria 

Secondary End Points
• Recurrence-free survival
• Distant disease–free survival
• OS
• Safety and tolerability
• PROs
• PK 

Exploratory End Points
• Locoregional recurrence–

free survival
• Gene expression and 

alterations in tumor 
ctDNA/ctRNA samples

Endpoints 
included in 

this presentation

Data cutoff: 29 April 2024

Statistical comparisons 
were performed using a 

Cox proportional hazards 
model and the Kaplan-

Meier method

+

Patient Disposition
All patients are off RIB, and 62.8% completed the 3-year duration

NSAI alone
n=2552

RIB + NSAI
n=2549

n (%)

2552 (100)2549 (100)Randomized
2441 (95.7)2526 (99.1)Treated
1628 (63.8)1794 (70.4)NSAI treatment ongoing
–1601 (62.8)Completed 3 y RIB treatment
9       (0.4)10     (0.4)Completed 5y study treatment
NSAINSAIRIB
804 (31.5)722 (28.3)923 (36.2)Early discontinuation

124 (4.9)
267 (10.5)
189 (7.4)
21   (0.8)
6     (0.2)
197 (7.7)

136 (5.3)
196 (7.7)
206 (8.1)
15   (0.6)
9     (0.4)
160 (6.2)

509 (20.0)
127 (5.0)
160 (6.3)
8     (0.3)
5     (0.2)
114 (4.5)

Primary reason for early discontinuation
AE
Disease relapse
Patient/physician decision
Lost to follow-up 
Death
Othera

AE, adverse event; NSAI, nonsteroidal aromatase inhibitor; RIB, ribociclib.
a Other includes withdrawal by patient, protocol deviation, among other reasons.

At the data cutoff, median duration of exposure to study treatment was 45.1 months in the RIB + NSAI 
arm vs 45.0 months in the NSAI alone arm 

iDFS in ITT Population
Significant iDFS benefit with RIB + NSAI after the planned 3-year treatment

90.8%

88.1%

88.5%

83.6%
∆2.7%

∆4.9%

iDFS, invasive disease–free survival; ITT, intent to treat; NSAI, nonsteroidal aromatase inhibitor; RIB, ribociclib. 
a An additional 10.9 months of follow-up compared with the protocol-specified final iDFS analysis. 

Median follow-up for iDFS, 44.2 moa

NSAI aloneRIB + NSAI
340/2552 (13.3)263/2549 (10.3)Events/n (%)

0.715 (0.609-0.840)Hazard ratio (95% CI)
<0.0001Nominal 1-sided P value
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RIB + NSAI showed an increasing magnitude of iDFS benefit over time 
for patients with N0 or N1-3 disease

iDFS by Nodal Status

iDFS, invasive disease–free survival; N, node; NSAI, nonsteroidal aromatase inhibitor; RIB, ribociclib. 

93.4%

90.8%

92.1%

87.0%
∆2.6% ∆5.1%

90.4%

87.7%

88.0%

83.0%
∆2.7%

∆5.0%

Median follow-up for iDFS, 49.1 mo Median follow-up for iDFS, 44.2 mo

NSAI aloneRIB + NSAI
38/328 (11.6)23/285 (8.1)Events/n (%)

0.666 (0.397-1.118)Hazard ratio (95% CI)

NSAI aloneRIB + NSAI
301/2219 (13.6)240/2261 (10.6)Events/n (%)

0.731 (0.617-0.866)Hazard ratio (95% CI)

Safety
Incidence of AEs remained stable from prior analyses

• Rates of discontinuation 
due to AEs (20.0%) 
remained stable through all 
of the data cuts, with a 
<1.0% increase from the 
previous cutoff1,2

• Liver-related AEs were 
predominantly ALT/AST 
elevations without 
concomitant bilirubin 
increase

AE, adverse event; AESI, adverse event of special interest; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ECG, electrocardiogram; MedDRA, Medical Dictionary for Regulatory Activities; VTE, venous thromboembolism. a Grouped term that combines neutropenia 
and neutrophil count decreased. b Grouped term that includes all preferred terms identified by standardized MedDRA queries for drug-related hepatic disorders. c Grouped term. d Grouped term that includes all preferred terms identified by standardized MedDRA queries for interstitial 
lung disease. e Grouped term that includes all preferred terms identified by standardized MedDRA queries for venous thromboembolism.1. Slamon D, et al. N Eng J Med. 2024;390(12):1080-1091. 2. Hortobagyi G, et al. Oral presentation at: SABCS 2023. Oral GS03-03. 

NSAI alone 
n=2441

RIB + NSAI 
n=2526

Grade ≥3Any 
gradeGrade ≥3Any 

gradeAESIs, %

0.9
0

4.5
0

44.4
0.3

62.8
0.3

Neutropeniaa

Febrile neutropenia
1.711.48.626.7Liver-related AEsb

0.7
<0.1

1.6
0.8

1.0
0.2

5.4
4.4

QT interval prolongationc

ECG QT prolonged
0.10.901.6Interstitial lung disease/pneumonitisd

Clinically relevant AEs, %
1.344.41.038.8Arthralgia 

<0.17.90.223.5Nausea
0.217.20.422.9Headache
0.213.50.822.8Fatigue
0.15.50.614.6Diarrhea 
0.30.50.61.1VTEe

• Landmark analysis revealed that RIB dose reduction due to AEs did 
not impact efficacy

NATALEE: IDFS BY DOSE REDUCTIONS
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70-gene MammaPrint test: Implications for ET and CT Decisions

MammaPrint classifies patients with HR+HER2- EBC as having an Ultra Low, Low, 
High 1, or High 2 risk of distant recurrence

References: Knauer (Breast Cancer Res Treat 2010), NBRST (Whitworth, Ann Surg Oncol 2022), STO-3 (van’t Veer, Breast Cancer Res Treat, 2017; Esserman, JAMA Onc, 2017), I-SPY2 (https://www.ispytrials.org/i-spy-platform/i-spy2; Pusztai, Cancer Cell 
2021), MINDACT (Piccart, Lancet Oncol, 2021; Lopes Cardozo, JCO, 2022), NSABP-B42 (Rastogi, ASCO, 2021), IDEAL (Liefers, SABCS, 2022)

• (Neo)Adjuvant CT 
benefit

• ET benefit 0-5 yrs

• Increased sensitivity 
to: PARPi, IO, 
Platinum

• (Neo)Adjuvant CT benefit

• ET benefit 0-5 yrs

• No increased sensitivity to 
PARPi, IO, Platinum

• No CT benefit

• ET benefit 0-5 
yrs

• Extended ET 
benefit 6-10 yrs

• No CT benefit

• ET benefit 2 to <5 yrs

Knauer, NBRST, 
STO-3, I-SPY2

Knauer, NBRST, STO-3, I-SPY2 MINDACT, STO-3, 
NSABP-B42, IDEAL

MINDACT, STO-3

MammaPrint High 2 associated with increased sensitivity to neoadjuvant 
anthracycline therapy in HR+HER2- EBC in the FLEX Registry Trial 

• Among High 1 cancers, pCR
rates with AC-T/TAC vs TC 
were comparable 

• No High 2 cancer (n=10) 
developed pCR with TC

• pCR rate with AC-T/TAC was 
significantly higher in High 2 
compared to High 1 (p<0.001) 
cancers

Figure adapted from Audeh et al., 2024, Miami Breast Cancer Conference, Poster #36

3-Year RFS in Luminal MP High 1 
Patients with AC-T or TC

Comparable 3-year RFS rates among High 1 tumors treated with TC or with AC-T

AC-T TCPatients not randomized to TC vs AC-T 

16
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High 2 tumors had worse outcomes treated with TC vs High 2 tumors with AC-T

AC-T TCPatients not randomized to TC vs AC-T 

3-Year RFS in Luminal MP High 1 Patients 
with AC-T or TC

Preoperative Checkpoint Inhibition in ER+ Breast Cancer

Loi S et al, LBA20, ESMO 2023Cardoso F et al, LBA21, ESMO 2023

KEYNOTE-756 CheckMate-7FL

Eligible Patients: slight differences in eligibility
- All Gr 3, T1c-T2 / N1-2 or T3/T4 N0-2 in KeyNote-756
- Gr 2/3, T1c-T2 / N0-2 or T3/T4 N0-2 in CheckMate-7FL

KEYNOTE-756 and CheckMate 7FL: pCR by PD-L1 expression ER status 

O’Shaughnessy J, et al. SABCS 2023. Abstract GS01-02

pCR rate by PD-L expression pCR rate by PD-L expression and ER status 
KN-756

KN-756

CM-7FL
CM-7FL

19
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Rationale: Dato + Durva in 1st line 
mTNBC

• Preclinical data have 
demonstrated that Topo-I 
inhibitors can enhance 
antitumor immune responses 
and improve the antitumor 
efficacy of anti-PD-L1 
therapy1,2

• In the phase 1b/2 BEGONIA 
study, Dato + Durva had an 
ORR of 79% in 1st-line 
mTNBC3

Dotted lines indicate thresholds for partial response (−30%) and progressive disease (20%). *If the best percentage change from baseline of target lesions cannot be calculated due to progression, 
withdrawal, or death, the value is imputed at +20%. “•” Patients with PD as best overall response. #Unconfirmed response. (a/m)TNBC, (advanced/metastatic) triple-negative breast cancer; ADC, 
antibody-drug conjugate; CI, confidence interval; CR, complete response; Dato, datopotamab deruxtecan; DoR, duration of response; NC, not calculable; ORR, overall response rate; PD, progressive 
disease; PD-L1, programmed death ligand-1; PFS, progression-free survival; PR, partial response;; Topo-I, topoisomerase I; TROP2, trophoblast cell surface antigen 2.

BEGONIA: Antitumor responses in 1st line Dato + Durva for mTNBC3

Confirmed ORR: 79% (49/62; 95% CI, 66.8–88.3)
Median PFS: 13.8 months; Median DoR: 15.5 months
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Progressive disease Stable disease Not evaluable Partial response Complete response
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–50
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*

N=62

1. McKenzie JA, et al. J Natl Cancer Inst. 2018;110(7):777–86;
2. Huang KC, et al. Cancers. 2021;13(6):1218;
3. Schmid P, et al. Presented at ESMO 2023. 379MO.

253942Number exiting block

Total 
achieving 

pCR

5362225N achieving pCRAll patients (N=106)
50%

(53/106)
100%
(53/53)

89%
(47/53)

47%
(25/53)

Cumulative % of total 
observed pCR

37 3 14 20 N achieving pCRHER2-Immune+ (N=47)
79%

(37/47)
100%
(37/37)

92%
(34/37)

54%
(20/37)

Cumulative % of total 
observed pCR

3931521N achieving pCRHR-HER2-* (N=63)
62%

(39/63)
100%
(39/39)

92%
(36/39)

54%
(21/39)

Cumulative % of total 
observed pCR

Timing of observed pCR

(includes 4 patients who met 
preRCB criteria for surgery)

Incidence of most frequent non-immune 
adverse events

Block A Alone Blocks A-C

iMedDra combined terms
Stomatitis (Combined): Stomatitis, Oropharyngeal pain, Mouth ulceration, Mouth injury, Oral pain, Mouth ulceration, Gingival pain
Rash (Combined): Rash, Rash maculo-papular, Dermatitis, Rash pustular,  Skin disorder, Dermatitis acneiform, Rash pruritic, Rash erythematous, Eczema, Urticaria, and Rash macular
Ocular issues (Combined):  Keratitis, Eye pain, Vision blurred, Eye irritation, Photophobia, Eye pruritus, Dry eye, Photopsia, Conjunctivitis, Eye infection, Eyelid irritation, Corneal ulcer, Uveitis, 
Corneal opacity, Eye disorder

1 participant (70 yo with hx of HTN) experienced a 
Grade 5 cardiac arrest in Block B

22
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TROPION breast04 - Neoadjuvant 
Datopotumab TNBC

PEARLY Study Design (NCT02441933)

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.

Neoadjuvant Pembrolizumab or Placebo + Chemotherapy 
Followed by Adjuvant Pembrolizumab or Placebo for High-Risk 
Early-Stage Triple-Negative Breast Cancer: Overall Survival 
Results from the Phase 3 KEYNOTE-522 Study 
Peter Schmid,1 Javier Cortes,2 Rebecca Dent,3 Heather McArthur,4 Lajos Pusztai,5 Sherko 
Kümmel,6 Carsten Denkert,7 Yeon Hee Park,8 Rina Hui,9 Nadia Harbeck,10 Masato Takahashi,11

Seock-Ah Im,12 Michael Untch,13 Peter A. Fasching,14 Fatima Cardoso,15 Jing Zhao,16 Xuan 
Zhou,16 Konstantinos Tryfonidis,16 Gursel Aktan,16 Joyce O’Shaughnessy17

1Centre for Experimental Cancer Medicine, Barts Cancer Institute, Queen Mary University London, London, UK; 2International Breast Cancer 
Center (IBCC), Pangaea Oncology, Quironsalud Group, Barcelona, Spain; Medical Scientia Innovation Research (MedSIR), Barcelona, Spain; 
Faculty of Biomedical and Health Sciences, Department of Medicine, Universidad Europea de Madrid, Madrid, Spain; 3National Cancer Centre 
Singapore, Duke – National University of Singapore Medical School, Singapore; 4University of Texas Southwestern Medical Center, Dallas, TX, 
USA; 5Yale School of Medicine, Yale Cancer Center, New Haven, CT, USA; 6Breast Unit, Kliniken Essen-Mitte, Essen, Germany and Charité –
Universitätsmedizin Berlin, Department of Gynecology with Breast Center, Berlin, Germany; 7Institute of Pathology, Philipps-University Marburg and 
University Hospital Marburg, Marburg, Germany; 8Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Republic of 
Korea; 9Westmead Breast Cancer Institute, Westmead Hospital and the University of Sydney, Sydney, NSW, Australia and Centre of Cancer 
Medicine, School of Clinical Medicine, University of Hong Kong, Hong Kong; 10Breast Center, Dept. OB&GYN, LMU University Hospital, Munich, 
Germany; 11Hokkaido University Hospital, Sapporo, Japan; 12Seoul National University Hospital, Cancer Research Institute, Seoul National 
University, Seoul, Republic of Korea; 13Breast Cancer Center, Helios Klinikum Berlin-Buch, Berlin, Germany; 14University Hospital Erlangen, 
Comprehensive Cancer Center Erlangen-EMN, Erlangen, Germany; 15Breast Unit, Champalimaud Clinical Center/ Champalimaud Foundation, 
Lisbon, Portugal; 16Oncology, Merck & Co., Inc., Rahway, NJ, USA; 17Baylor University Medical Center, Texas Oncology, Sarah Cannon Research 
Institute, Dallas, TX, USA

Updated Event-Free Survival
84.6%

76.4%
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Pts w/
Event

20.3%Pembro + 
Chemo/Pembro

29.2%Placebo + 
Chemo/Placebo

81.2%

72.2%

Median follow-up: 75.1 months 

aHazard ratio (CI) analyzed based on a Cox regression model with treatment as a covariate stratified by the randomization stratification factors. Data cutoff date: March 22, 2024.

HRa 0.65 (95% CI, 0.51-0.83)

Δ 9%
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Key Secondary Endpoint: Overall 
Survival

Pts w/ 
Event
14.7%Pembro + 

Chemo/Pembro
21.8%Placebo + 

Chemo/Placebo

HRa 0.66 (95% CI, 0.50-0.87)
P=0.00150b

5-yr rate (95% CI)
86.6% (84.0-88.8) 
81.7% (77.5-85.2) 

Median follow-up: 75.1 months

Δ 4.9%

aThe unstratified piecewise HR was 0.87 (95% CI, 0.57-1.32) before the 2-year follow-up and 0.51 (95% CI, 0.35-0.75) afterwards. The weighted average HR with weights of number of events before 
and after 2-year follow-up was 0.66. With 200 events (67.3% information fraction), the observed P-value crossed the prespecified nominal boundary of 0.00503 (1-sided) at this interim analysis. 
Data cutoff date: March 22, 2024. 

Overall Survival by Pathologic Complete 
Response (yp T0/Tis ypN0)

This is a non-randomized subgroup analysis based on the post-treatment outcome of pCR and HRs should therefore be interpreted with caution. Data cutoff date: March 22, 2024. 

pCR Yes
HR (95% CI)

0.69 (0.38-1.26)

pCR No
HR (95% CI)

0.76 (0.56-1.05)

Pembro + Chemo/Pembro Responder
Placebo + Chemo/Placebo Responder
Pembro + Chemo/Pembro Non-responder
Placebo + Chemo/Placebo Non-responder

95.1%

94.4%

65.7%

71.8%

Median follow-up: 75.1 months

Metastatic Breast Cancer
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First line AI sensitive trials with CDK4/6 inhibitors - PFS
PALOMA-2 MONALEESA-2 MONARCH 3

Finn R et al. 
NEJM   2016; 375:1925–36 

HR 0.54HR 0.57HR 0.58

Johnston SRD et al. 
NPJ Breast Cancer  2019; 5:5. 

Hortobagyi GN et al. 
Ann Oncol  2018; 29:1541–7

Stephen R D Johnston
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EMERALD – Elacestrant vs SOC ET in  ESR1-mut tumors
PFS by duration of CDK4/6i

ESR1
MUTANT

Bardia A et al. SABCS 2022, GS3-01 

EMERALD: Progression-Free Survival in Subgroups

Bardia A, O’Shaughnessy J, Bidard F-C, et al. San Antonio Breast Cancer Symposium 2023;San Antonio, Texas; Friday, December 8th:PS16-01.

Bone Metastases Liver and/or Lung Metastases

EMERALD: Progression-Free Survival in Subgroups

Bardia A, O’Shaughnessy J, Bidard F-C, et al. San Antonio Breast Cancer Symposium 2023;San Antonio, Texas; Friday, December 8th:PS16-01.

PIK3CA-mut PIK3CA-wt
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CAPItello-291:  Phase 3 trial with capivasertib
in ER+ MBC

Patient population

Visceral disease                           66-73%
AKT pathway alterations             38-43%
Median priors for MBC                   1
Prior CDK 4/6i                               67-72%
Prior chemo for MBC                   17-19%

Turner NC et al. SABCS 2022, GS3-04

• HR+ MBC with recurrence 
while on or within 12 months of 
adjuvant AI or PD on AI for 
MBC

• <2 lines of ET for MBC
• 0-1 prior chemo for MBC

Capivasertib* + 
fulvestrant

Placebo + 
fulvestrant

*400mg BID daily,
4 days on, 3 days off

PI3K

AKT

mTOR

RAS

Raf

MEK

MAPK

TSC2

P P

E

E

ER-α
E

ER-α
E

ER-α
E

Nucleus

Receptor 
tyrosine 
kinase

Capivasertib

Tumor cell survival, growth and proliferation

PTEN

Fulvestrant

Estrogen

CAPltello-291 (Phase 3, exploratory analysis): Capivasertib
and fulvestrant for AI-resistant HR+/HER2− advanced breast cancer

• Objective: Explore PFS by tumor PIK3CA/AKT1/PTEN-mutated status among patients from the CAPltell-291 study 
(including pooled analysis with inclusion of data from the Chinese extension cohort)

• CAPltell-291 population: Patients with HR+/HER2− advanced breast cancer after progression during during AI 
treatment with/without prior CDK4/6i therapy

Howell SJ, et al. SABCS 2023. Abstract PS17-03

PIKCA alteration only AKT1 alteration only PTEN alteration only
PBO + FUL 

(n=92)
CAP + 
FUL 

(n=110)
2.1 

(1.9, 3.6)
5.6 

(4.2, 7.4)
PFS, median, 
months (95% CI)

0.51 (0.37, 0.70)HR (95% CI)

PBO + FUL 
(n=92)

CAP + 
FUL 

(n=110)
3.7 

(1.7, 9.5)
9.1 

(2.2, NC)
PFS, median, 
months (95% CI)

0.51 (0.22, 1.12)HR (95% CI)

PBO + FUL 
(n=92)

CAP + 
FUL 

(n=110)
3.6 

(1.8, 6.7)

9.1 
(5.5, 
11.1)

PFS, median, 
months (95% CI)

0.43 (0.21, 0.88)HR (95% CI)

Toxicity with PI3K/AKT Inhibition

42
André F et al. N Engl J Med 2019;380:1929-40; Turner N et al. N Engl J Med 2023;388:2058-70.

Capivasertib + FulvestrantAlpelisib + Fulvestrant
Grade ≥3Any gradeGrade ≥3Any grade

2.316.336.663.7Hyperglycemia

9.372.46.757.7Diarrhea

0.834.62.544.7Nausea

1.720.60.727.1Vomiting

0.316.60.735.6Decreased appetite

12.138.09.935.6Rash

2.014.62.524.6Stomatitis

0.620.83.524.3Fatigue
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SABCS 2023: INAVO120 Primary Analysis
• More effective treatments for patients with PIK3CA mutations are needed
• Inavolisib is a highly potent and selective PIK3α inhibitor that also promotes degradation of 

mutant p110α, which may improve the therapeutic window

Komal Jhaveri, SABCS 2023

SABCS 2023: INAVO120 ORR and CBR

Komal Jhaveri, SABCS 2023

SABCS 2023: INAVO120 PFS

Komal Jhaveri, SABCS 2023
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INAVO120 
Phase 3

Juric D, et al. ASCO 2024. Abstract 1003

Study design
DESTINY-Breast06: a Phase 3, randomized, multicenter, open-label 
study (NCT04494425) 

PATIENT POPULATION
• HR+ mBC
• HER2-low (IHC 1+ or IHC 2+/ISH−) or HER2-ultralow 

(IHC 0 with membrane staining)*
• Chemotherapy naïve in the mBC setting

Prior lines of therapy
• ≥2 lines of ET ± targeted therapy for mBC

OR
• 1 line for mBC AND

– Progression ≤6 months of starting first-line ET + CDK4/6i 
OR

– Recurrence ≤24 months of starting adjuvant ET

Stratification factors
• Prior CDK4/6i use (yes vs no)
• HER2 expression (IHC 1+ vs IHC 2+/ISH− vs IHC 0 with membrane staining)
• Prior taxane in the non-metastatic setting (yes vs no)

T-DXd
5.4 mg/kg Q3W

(n=436)

TPC
(n=430)

ENDPOINTS
Primary
• PFS (BICR) in HER2-low

Key secondary
• PFS (BICR) in ITT (HER2-low + ultralow)
• OS in HER2-low
• OS in ITT (HER2-low + ultralow)

R
1:1

Options: 
capecitabine, 
nab-paclitaxel,

paclitaxel

HER2-low = 713
HER2-ultralow = 153†

Other secondary
• PFS (INV) in HER2-low
• ORR (BICR/INV) and DOR (BICR/INV) in 

HER2-low and ITT (HER2-low + ultralow)
• Safety and tolerability
• Patient-reported outcomes‡
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Baseline BMs: CNS ORR

• Dashed line indicates a 30% decrease in target tumor size (PR) 

• *Imputed values: a value of +20% was imputed if best percentage change could not be calculated because of missing data if: a patient had a new lesion or progression of non-target lesions or target lesions, or had 
withdrawn because of PD and had no evaluable target lesion data before or at PD

• BM, brain metastasis; CI, confidence interval; CNS, central nervous system; ORR, objective response rate; PD, progressive disease; PR, partial response; T-DXd, trastuzumab deruxtecan

Active BM subgroups
Previously treated / 
progressing (n=38)

Post-hoc analysis

Untreated (n=23)
Post-hoc analysis

Active BMs 
(n=61)

Stable BMs
(n=77)

All patients
(n=138)

Measurable CNS disease at 
baseline

50.0 
(34.1, 65.9)

82.6 
(67.1, 98.1)

62.3
(50.1, 74.5)

79.2
(70.2, 88.3)

71.7 
(64.2, 79.3)

Confirmed CNS ORR, % 
(95% CI)

Patients with measurable CNS disease at baseline (post-hoc analysis)
n=138

100

−100
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−80

T-DXd showed substantial CNS responses in the overall BMs population, including patients with stable and active BMs
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TROPION-Breast01: Phase 3 Trial of Dato-
DXd vs ICC in HR+/HER2– MBC

a Investigator’s choice of CT was administered as follows: eribulin, 1.4 mg/kg IV on D1, 8, q3w; vinorelbine, 25 mg/m2 IV on 
D1, 8, q3w; gemcitabine 1000 mg/m2 IV on D1, 8, q3w; capecitabine 1000 or 1250 mg/m2 (dose per standard institutional practice) 
orally twice daily D1-14, q3w. 

Bardia A, et al. ESMO 2023. Abstract LBA11.

Key Eligibility Criteria
 HR+/HER2– breast cancer (HER2 IHC 0, IHC 1+, or IHC 2+/ISH–)
 1-2 prior lines of CT (inoperable/metastatic setting)
 Progressed on and not suitable for ET
 ECOG PS 0-1

Dual primary endpoints: PFS by BICR per RECIST v1.1, OS
Secondary endpoints: ORR, PFS by investigator, safety

Dato-DXd
6 mg/kg IV day 1 q3w

n=365

Investigator’s choice CTa

Eribulin, vinorelbine, gemcitabine, 
or capecitabine

n=367
N=732

R
1:1

Continue 
treatment until 

PD, unacceptable 
tolerability, or 

other 
discontinuation 

criteria 

Includes HER2-low
PFS by BICR (Primary Endpoint)

ICC (n=367)Dato-DXd (n=365)PFS by BICR
4.9 (4.2-5.5)6.9 (5.7-7.4)Median PFS, mo (95% CI)

0.63 (0.52-0.76)HR (95% CI)
<0.0001P-value

Data-DXd did not improve OS
Await data on crossover to topo1 inhibitor ADC 

ADCs IN THE HR+/HER2- MBC 
LANDSCAPE

TROPiCS-02TROPION-Breast01 DESTINY-Breast 04ICARUS-BREAST 01

Sacituzumab-Govitecan
Anti-TROP2+Topo I inhibitor

Datopotamab-Deruxtecan
Anti-TROP2+Topo I inhibitor

Trastuzumab-Deruxtecan
Anti-HER2+Topo I inhibitor

Patritumab-Deruxtecan
Anti-HER3+Topo I inhibitor

ADC

272365373 (331 HR+)99N 
(receiving ADC)

HR+/HER2negativeHR+/HER2negativeHER2-lowHR+/HER2negative
Initial HER3 overexpression 

Biomarkers for 
inclusion

52%NA100%29%HER2-low (%)

NA, 7 (3-17) including EBCNA, up to 2 CT in aBC3 (1-9)2 (1-4)
Prior sistemic
therapies aBC

3 (0-8)100%100%100%
Prior CT 
lines aBC

99%82%70.4%99%Prior CDK 4/6i

21%36.4%52.6%53.5%ORR

5.5m6.9m10.1m9.4mmPFS

14.4mImmature23.9mNAOS
Pistilli B. et al. ESMO 2024, Abs3400; Modi S. et al. NEJM 2022; Bardia A. ESMO 2023, LBA11; Rugo H. et al. J Clin Oncol 2022; Rugo H. et al. Lancet 2023  

Expansion Cohorts of TBCRC 048 Phase 2 Study of Olaparib in MBC 
With gPALB2mut or sBRCA1/2mut: Efficacy in gPALB2mut

Tung N, et al. ASCO 2024. Abstract 1021.

gPALB2mut (n=24)
Response Rate, n (%)Best Response

18 (75, 80% CI: 60-86)ORR, n (%)
1 (4)CR

17 (71)PR
5 (21)SD
1 (4)PD 

20 (83, 90% CI: 66-94)CBR (18 weeks), n (%)

gPALB2mut (n=24)
ResponsesTumor subtype

2/2TNBC
13/19ER+/HER2–

3/3HER2+

mPFS = 9.6 months (90% CI: 8.3-12.4)
mDOR = 7.1 months (90% CI: 5.5-11.0)
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Expansion Cohorts of TBCRC 048 Phase 2 Study of Olaparib in MBC 
With gPALB2mut or sBRCA1/2mut: Efficacy in sBRCA1/2mut

Tung N, et al. ASCO 2024. Abstract 1021.

Responses for sBRCA1/2mut

mPFS = 7.2 months (90% CI: 3.9-13.6)
mDOR = 12.4 months (90% CI: 4.3-NR)

Cohort 2a (sBRCA1/2mut): Duration of Therapy 

sBRCA1/2mut (n=30)
Response Rate, n (%)Best Response

11 (37, 80% CI: 25-50)ORR, n (%)
1 (3)CR

10 (33)PR
13 (43)SD
6 (20)PD 

16 (53, 90% CI: 37-69)CBR (18 weeks), n (%)

Potential Treatment Algorithm based on Trial Data, not Access:
ER+ HER2- Metastatic Breast Cancer 1,2

1. Mittal et al. Cancers. 2023; 15 (7), 2015.       2. Lopez-Tarruella et al. 2022; 18 (8): 1003-1022

Alpelisib + fulvestrant (SOLAR-
1, BYLieve)

Capivasertib + fulvestrant
(CAPItello-291)

Elacestrant (EMERALD)

PIK3CA mutant

PIK3CA/AKT/
PTEN pathway 

alteration

gBRCA1/2 mutant

Capivasertib + fulvestrant
(CAPItello-291)

Olaparib (OlympiAD)
Talazoparib (EMBRACA)

ESR1 mutant

No ESR1, gBRCA1/2 mutant
or PIK3CA/AKT/PTEN 
pathway alteration

HER2-negative
HER2-low 

(IHC 1+ or IHC 
2+/ISH-)

Chemo

T-DXd
(DESTINY-
Breast04)

≥ 2  systemic 
therapies

Sacituzumab 
govitecan

(TROPiCS-02)

First Line Biomarker Selection for Second Line Options After Chemo

Safety Profile 

Dosing Scheme

OS Benefit

Prior ET

Primary 
endocrine 
resistance

Fast-progressing 
liver metastases

Visceral Symptoms

Younger age, 
premenopausal

Specific 
comorbidities Ribociclib / Alpelisib/Elacestrant/

Sacituzumab govitecan
not approved in Japan

Everolimus + ET (BOLERO-2)

Switch to different CDK4/6i + ET 

• 3 years of ribociclib in high/intermediate risk pts improves iDFS and DRFS
• Adjuvant abemaciclib increasing improvement in IDFS at 5 years  
• 1L MBC abemaciclib did not improve OS (13 mo additional OS vs AI alone) – likely 

due to smaller sample size 
• 2L MBC abemaciclib plus fulvestrant had superior PFS than fulvestrant alone –

may be an option for 2L therapy after 1L CDK 4/6 inhibitor for patients who are not 
candidates for mESR1, PIK3CA, AKT or PTEN-directed therapy

• Capivasertib effective in PIK3CA, AKT or PTEN-altered HR+ HER2- MBCs
• Elacestrant effective in CDKi-sensitive ESR1- and PIK3CA- or p53-mutant MBC
• PI3K inhibitor inavolisib + fulvestrant + palbociclib in ET-resistant MBC approved by 

FDA for ET-resistant 1L pts with PIK3CA-mutant MBC and HgbA1c < 6%
• Topoisomerase-1 inhibitor payload ADCs more effective than chemoRx HR+ MBC

Updates on Endocrine Therapy 
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• Addition of carboplatin to AC/T improves outcome in TN EBC pts
• Addition of preop pembrolizumab to chemotherapy improves OS
• SWOG/NCTN: Preop KN-522 vs 6 DCb + pembrolizumab
• Improving outcomes of stage II/III TNBC pts with residual disease s/p KN-

522 with phase III trials of ADCs sacituzumab and datopotumab + CPI vs 
SOC

• SWOG/NCTN SCARLET Trial: Preop KN-522 vs 6 DCb + pembrolizumab

• 1L mTNBC phase III trials sacituzumab and dato-DXd +/- CPI vs 
chemotherapy +/- pembrolizumab (for CPS > 10 PDL1+)

• Many novel IO combinations, Anti-PD1/PDL1-VEGF bispecific antibod and 
CAR-T cell therapies

Summary Triple Negative Breast Cancer

Advances in Breast Cancer Treatment 
and Current Updates 

Joyce O’Shaughnessy, MD
Celebrating Women Chair in Breast Cancer Research 

Baylor University Medical Center

Texas Oncology

Sarah Cannon Research Institute
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