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Outline: How I Treat Breast Cancer



Rx Algorithm: HR+ Early Stage
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NATALEE: Study Design
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NATALEE: 4 Year iDFS 
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NATALEE: 4 Year iDFS By Nodal Status

▪ Increasing magnitude of iDFS benefit over time for N0 
and N1-N3 disease
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NATALEE: Summary of updated analysis

▪ Improved DDFS

▪ Trend towards improvement in OS

▪ No new toxicities

– 20% discontinuation rate

▪ Ribociclib FDA approved adjuvant setting on Sept 17, 2024
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How To Choose The Right Adjuvant CDK 4/6 Inhibitor?

▪ Patient eligibility

– NATALEE: includes a broader population of patients – high risk node negative

– MONARCHe: includes node positive pts

▪ AE profile

– NATALEE- Ribociclib: hepatotoxicity, cardiac toxicity

– MONARCHe- Abemaciclib: GI toxicity

▪ Duration of therapy 

– NATALEE: Ribociclib 400 mg x 3 yrs 

– MONARCHe: Abemaciclib 150 mg BID x 2 years

▪ Follow up

– Longer data available w/abema

▪ How do we better identify patients who will benefit from an adjuvant CDK 
4/6 inhibitor?

▪ Biomarkers?
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Rx Algorithm: Advanced HR+/HER2 Neg. Breast Cancer

Diagnosis of 
metastatic or 
unresectable 
HR+/HER2 

neg BC
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alone in 
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PIK3CA mut(cTDNA or tissue)
progression w/I 1 yr adjuvant ET

No PIK3CA mut

identified
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Rx Algorithm: Advanced HR+/HER2 Neg. Breast Cancer



INAVO 120: Study Design

Central testing for PIK3CA mutations was done on ctDNA using FoundationOne®Liquid (Foundation Medicine). In China, the central ctDNA test was the PredicineCARE NGS assay 

(Huidu). † Defined per 4th European School of Oncology (ESO)–European Society for Medical Oncology (ESMO) International Consensus Guidelines for Advanced Breast Cancer.1 
Primary: relapse while on the first 2 years of adjuvant ET; Secondary: relapse while on adjuvant ET after at least 2 years or relapse within 12 months of completing adjuvant ET. 

‡ OS testing only if PFS is positive; interim OS analysis at primary PFS analysis; 
** Pre-menopausal women received ovarian suppression. ctDNA, circulating tumor DNA; R, randomized. 1. Cardoso F, et al. Ann Onco l 2018;29:1634–1657.

Source: Jhaveri, SABCS 2023. 11



INAVO 120: PFS

CCOD: 29th September 2023

CI, confidence interval; Fulv, fulvestrant; Inavo, inavolisib; mo, months; Palbo, palbocicl ib; Pbo, placebo; PFS, progression-free survival. 
Source: Jhaveri, SABCS 2023. 12



INAVO 120: Secondary Endpoints – Interim Analysis for OS, ORR, CBR

Source: Jhaveri, SABCS 2023.

* CI, confidence interval; Fulv, fulvestrant; Inavo, inavolisib; mo, months; NE, not estimable; OS, overall survival; Palbo, palbocicl ib; Pbo, placebo.

* Patients with a CR or PR on two consecutive occasions ≥4 weeks apart per RECIST v1.1. † Seven patients with CR, 87 patients  with PR. ‡ One patient with CR, 40 patients with PR, 
79 patients with SD, 34 patients with PD, and 10 with missing status. § Patients with a CR, PR, and/or SD for ≥24 weeks per RECIST v1.1. CBR, cl inical benefit rate; CR, complete response; Fulv, fulvestrant; Inavo, inavolisib; 

ORR, objective response rate; Palbo, palbociclib; Pbo, placebo; PD, progressive disease; PR, partial response; RECIST, Response Evaluation Criteria in Solid Tumors; SD, stable disease.

▪ Median f/up 21.3 mos

▪ mOS NE in triplet arm vs 
31.1 mos in control arm HR 
0.64

▪ Prespecified boundary for OS 
not crossed at this interim 
analysis 

▪ Improvement in ORR from 
25% in control arm to 58.4% 
in triplet arm

▪ Improvement in CBR from 
47% in control arm to 75.2% 
in triplet arm

* The pre-specified boundary for OS (p of 0.0098 or HR of 0.592) was not crossed at this interim analysis
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INAVO 120: Time From Randomization To End Or Discontinuation Of Next-

line Treatment, Or Death From Any Cause (Proxy For PFS2)

Source: Juric, ASCO 2024. 14



INAVO 120: Adverse Events

Source: Jhaveri, SABCS 2023.

Key AEs are shown in bold. AES were assessed per CTCAE V5. Neutropenia, thrombocytopenia, stomatitis/mucosal inflammation, anemia, hyperglycemia, diarrhea, nausea and rash 
were assessed as medical concepts using grouped terms 

AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; Fulv, fulvestrant; Inavo, inavolisib; Palbo, palbociclib; Pbo, placebo.

AEs leading to discontinuation:
• 6.2% in triplet arm vs 0.6% in control arm
• Dose reductions and interruptions occurred in both arms

Adverse Events Inavo+Palbo+Fulv
(N=162)

Pbo+Palbo+Fulv
(N=162)

All Grades Grade 3–4 All Grades Grade 3–4

Neutropenia 144 (88.9%)       130 (80.2%)       147 (90.7%) 127 (78.4%)

Thrombocytopenia 78 (48.1%)        23 (14.2%)         73 (45.1%) 7 (4.3%)

Stomatitis/Mucosal inflammation 83 (51.2%)        9 (5.6%) 43 (26.5%) 0

Anemia 60 (37.0%)        10 (6.2%)          59 (36.4%) 3 (1.9%)

Hyperglycemia 95 (58.6%)        9 (5.6%) 14 (8.6%) 0

Diarrhea 78 (48.1%)        6 (3.7%) 26 (16.0%) 0

Nausea 45 (27.8%)        1 (0.6%) 27 (16.7%) 0

Rash 41 (25.3%) 0 28 (17.3%) 0

Decreased Appetite 38 (23.5%) <2% 14 (8.6%) <2%

Fatigue 38 (23.5%) <2% 21 (13.0%) <2%

COVID-19 37 (22.8%) <2% 17 (10.5%) <2%

Headache 34 (21.0%) <2% 22 (13.6%) <2%

Leukopenia 28 (17.3%) 11 (6.8%) 40 (24.7%) 17 (10.5%)

Ocular Toxicities 36 (22.2%)        0 21 (13.0%) 0

Median Time to Onset of Toxicities:
• Hyperglycemia- 7 days; Rash 29 days; Diarrhea 15 days; Stomatitis 13 days
• Dose reductions and interruptions occurred in both arms
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INAVO 120: Summary
▪ Addition of inavolisib to palbociclib and fulvestrant demonstrated a 

statistically significant improved PFS for advanced PIK3CA mutated 
advanced HR+, HER2 neg ABC
▪ 7.3 mos in control arm vs 15.0 mos in triplet arm (HR 0.43)

▪ Sustained benefit beyond progression and delay in initiation of chemotherapy

– Prolonged time to deterioration in pain severity, maintained HRQoL

▪ Trend OS improvement at first interim analysis 

▪ Manageable safety consistent with known AEs in this class of drugs
▪ Inclusion criteria of hgb a1c < 6% w/5.6% grade 3/4 hyperglycemia

▪ No primary ppx for hyperglycemia, rash, diarrhea, stomatitis

▪ Low discontinuation rate

▪ First triplet that appears to overcome resistance seen in this high-risk 
population with manageable toxicity

▪ Inavolisib FDA approved Oct 10, 2024 in combination with palbo/fulvestrant 
for pts who have progressed during or within 1 year on adjuvant ET
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Rx Algorithm: Advanced HR+/HER2 Neg. Breast Cancer

Diagnosis of 
metastatic or 
unresectable 
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Proceed 
w/CDK 4/6i 
w/ET (or 

consider ET 
alone in 
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bociclib/fulve

strant

PIK3CA mut

(cTDNA or tissue)

No PIK3CA mut

identified

DB06
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Trastuzumab Deruxtecan (T-DXd) and HER2

Source: Venetis, K., et al. (2022). "HER2 Low, Ultra-low, and Novel Complementary Biomarkers: Expanding the Spectrum of HER2 Positivity in Breast Cancer." Frontiers in Molecular Biosciences 9.

▪ DB-04: T-DXd efficacy 
in HER2 low tumors

– HER2 low (60-65% HR+ 
ABC): 2+ or 1+ by IHC

▪ DB-06: T-DXd after 1 line 

of endo rx and includes 
HER2 ultra-low tumors

– HER2 ultralow (20-25% 
HR+ ABC): any staining 
between 0 and 1+

▪ 85% of pts can potentially 

benefit from T-DXd 
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Source: Clinicaloption.com, Curigliano, ASCO 2024. Abstr LBA1000. NCT04494425.

Patients with HR+ metastatic breast 
cancer with PD on ≥2 previous ET ± 

targeted therapy (no prior CT) for MBC*; 
HER2 low (IHC 1+, or 2+/ISH-) or HER2 
ultralow (IHC† >0 <1+) based on central 

IHC assessment using most recent 
evaluable IHC sample

(N = 866)

DESTINY-Breast06: Trastuzumab Deruxtecan vs CT in Previously 
Treated HR+/HER2-Low or HER2-Ultralow MBC
▪ Multicenter, open-label, randomized phase III trial

T-DXd 
5.4 mg/kg Q3W

(n = 436)

Physician’s choice of CT
(capecitabine, paclitaxel, or nab-paclitaxel)

(n = 430)

Stratified by: prior CDK4/6 inhibitor use (yes vs no); HER2 IHC 1+ vs 2+/ISH- vs 0; 
prior taxane in nonmetastatic setting (yes vs no)

Until PD or 
toxicity

▪ Primary endpoint: PFS (per BICR) in HER2-
low population

▪ Key secondary endpoints: OS in HER2-low 
population, PFS  (per BICR) and OS in ITT

▪ Other secondary endpoints: PFS (per INV) in 
HER2-low population, ORR and DoR (per 
BICR/INV) in HER2-low population and ITT, 
safety and tolerability, PROs

*Also allowed: 1 prior line for MBC and PD ≤6 mo of starting 1L ET + CDK4/6 inhibitor 
or 1 prior line for MBC and recurrence ≤24 mo of starting adjuvant ET. 
†HER2 IHC >0 defined by any IHC staining up to 10% of tumor cells. 

1:1

HER2-low: 713

HER2-ultra low: 153
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DESTINY-Breast06: Baseline Characteristics and Prior Treatment

Source: Clinicaloption.com, Curigliano, ASCO 2024. Abstr LBA1000. NCT04494425.

▪ ITT population: 

– 54% IHC 1+ disease

– 26% IHC 2+ disease

– 29% pts w/primary endo 

resistant disease

– 30% de novo disease at 

diagnosis 

– 3% pts with bone only 

disease

– 86% pts with visceral 

disease

▪ < 10% pts progressed w/i 6 mos of ET+ CDK 4/6i

▪ 89% pts rec’d ET + CDK 4/6i

▪ Appx 60% pts rec’d adjuvant ET

▪ Appx 50% pts rec’d NAC/adjuvant chemo 

20



DESTINY-Breast06

Source: Curigliano, ASCO 2024. Abstr LBA1000. NCT04494425. 21



DESTINY-Breast06

Source: Curigliano, ASCO 2024. Abstr LBA1000. NCT04494425. 22



DESTINY-Breast06

Source: Curigliano, ASCO 2024. Abstr LBA1000. NCT04494425. 23



DESTINY-Breast06: TEAEs and AEs of Special Interest

Source: Clinicaloption.com, Curigliano, ASCO 2024. Abstr LBA1000. NCT04494425.

▪ Most common AE leading to rx discontinuation: ILD 5.3% w/T-DXd vs peripheral 
neuropathy w/TPC 1.4% w/TPC

▪ Most common AE leading to rx reduction: nausea 4.4% w/T-DXd vs PPE 16.5% w/TPC 
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DESTINY-Breast06 Key Takeaways 

▪ T-DXd clinical and statistical benefit in HR+, HER2 low and ultra 
low tumors in an earlier line of rx as compared to DB-04
– HER2-ultra low data is comparable with HER2-low data

▪ No new safety signals
– 3 deaths related to ILD

▪ DESTINY-Breast15: T-DXd efficacy in lower HER2 expressing 
tumors

▪ Practice changing?
– T-DXd may benefit more patients and sooner, however may not be applicable 

to bone only disease (3%) and SDM will be important given toxicities
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I. HR+/HER2 Neg. Breast Cancer

A. Early Stage

B. Advanced Stage

II. HER2 Positive Breast Cancer

A. Early Stage

B. Advanced Stage
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Outline: How I Treat Breast Cancer



Rx Algorithm: Early Stage HER2+

Early  
Stage 
HER2+

NAC
With 

Tras/Pert
Surgery

RD

Complete 1 year of 
Tras +/- Pert
Add ET if HR+

Complete 1 year of 
TDM1

Add ET if HR+

Consider 1 
year of 

Neratinib 
(consider 
if HR+) 

*trial did not 

include pert 
or TDM1

≥ 2 cm or 
node 

positive

Surgery

pT1pN0

pT2 or 
pN1+

Weekly TH x12 per 
APT

Complete 1 year of 
Tras 

Add ET if HR+

Docetaxel/carboplatin w/ tras/pert OR AC 
followed by paclitaxel w/tras/pert 

Consider 1 year of Neratinib 

(consider if HR+) 
*trial did not include pert or 

TDM1

< 2 cm and 
node 

negative

pCR
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Rx Algorithm: Advanced HER2+ 
Breast Cancer

Biopsy 

confirms 

HER2+ MBC

Taxane/T/P T-Dxd
Tucatinib/Tras

/Cape

T-DM1

Marge+Chemo

Neratinib + 

Tras + Cape

Tras+Chemo

OR

OR

OR

PD PD PD

CNS disease?
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DESTINY-Breast12: Study Design
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DESTINY-Breast12: Demographics and Baseline Characteristics 
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DESTINY-Breast12: Baseline BM- PFS and CNS ORR
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DESTINY-Breast12: Summary

▪ Substantial and durable intracranial response in pts with HER2 positive 

breast cancer

▪ HER2CLIMB intracranial ORR 47.3% in pts w/active BMs
– Limitations of cross-trial comparison

▪ Promising CNS activity of T-DXd in pts w/active BMs
– DEBBRAH: phase II trial n=13; intracranial ORR 46.2%
– TUXEDO-1: phase II trial n=15; intracranial ORR 73.3%

▪ Safety consistent with prior trials
– ILD rate appx 16%

• 9 pts with grade 5 events, 3 pts w/opportunistic infections
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Rx Algorithm: Advanced HER2+ 
Breast Cancer

Biopsy 

confirms 

HER2+ MBC

Taxane/T/P T-Dxd
Tucatinib/Tras

/Cape

T-DM1 

w/tucatinib?

Marge+Chemo

Neratinib + 

Tras + Cape

Tras+Chemo

OR

OR

OR

PD PD PD

HER2CLIMB02
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HER2CLIMB 02

Toxicity: 
-most common TEAE: nausea (65.4% vs 49.4%); diarrhea 56.7% vs 26.6%; fatigue (48.9% vs 37.3%)
-most common G3 TEAE: liver function test abnormalities (elevated AST or ALT) 16.5% vs 2.6%
-discontinuations related to TEAE: 22.1% vs 11.6%

Limitations:
-comparator arm not HER2CLIMB or T-DXd  Not FDA approved regimen
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A. Early Stage
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A. Early Stage
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Rx Algorithm:  Early Stage TNBC

Early Stage 

TNBC

≥ 2 cm or 

node 

positive

<2 cm and 

node 

negative

<1 cm

1-2 cm

Surgery

Surgery

Observation vs. TC x 4

Chemo: TC x 4vs AC x 4

KEYNOTE 

522
Surgery

pCR

RD

Pembro per

KEYNOTE 522

Pembro + Capecitabine

Pembro + Olaparib if 

gBRCA 1/2+
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KEYNOTE 522: Study Design 
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KEYNOTE 522: Updated EFS
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KEYNOTE 522: Key Secondary Endpoint OS
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KEYNOTE 522: Summary

▪ Use of neoadjuvant and adjuvant use of pembro 
improves OS

▪ OS Benefit is higher in pts with residual disease

– 71.8% vs 65.7%

▪ Tailor adjuvant therapy based on response to NAC

– Ongoing trials
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Rx Algorithm: Advanced TNBC

Biopsy 

confirms 

mTNBC

Chemo

PD

✓ Germline testing, pathogenic mutation present HRD pathway, consider PARPi

✓ Continuously assess for clinical trial eligibility

Pembro 

+ chemo

PD Sacituzumab 

Govitecan

PD

Chemo

T-Dxd 

for HER2 

low or 

ultralow
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Questions?
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