
Mark Pegram, M.D., FASCO 
Susy Yuan-Huey Hung Endowed Professor of Oncology 
Stanford University School of Medicine 

Updates in Breast Cancer 
Research and Treatment

November, 2025





Sustained IDFS Benefit in	 ITT: Evolution of Yearly Rates

Stephen Johnston, MD, PhD.

Abemaciclib + ET reduced the risk of IDFS events by 26.6% compared to ET alone

Number of IDFS events
Abemaciclib 

+ 
ET 
54
7

ET 
722

HR (95% CI): 0.734 (0.657, 0.820) 
Nominal P<.0001

∆=2.8 ∆=4.8 ∆=5.9
∆=6.6 ∆=5.9 ∆=6.5

Alive with metastatic dz

NO NEW SAFETY SIGNALS



Key Secondary Endpoint: Overall Survival in	 ITT

Stephen Johnston, MD, PhD.

At a median follow-up of 6.3 years, abemaciclib + ET	 reduced the risk of death by 15.8% compared to ET alone

Consistent OS Benefit Across Prespecified Subgroups



Study Design: NATALEE

aEnrollment of patients with stage II disease was capped at 40%. bPer investigator choice. CI, 
confidence interval; ctDNA/RNA, circulating tumor DNA/RNA; DDFS, distant disease-free 
survival; DRFS, distant recurrence-free survival; EBC, early breast cancer; HR, hazard ratio; 
iDFS, invasive disease-free survival; ITT, intention to treat; mo, months; NSAI, nonsteroidal 
aromatase inhibitor; OS, overall survival; PK, pharmacokinetics; PRO, patient reported outcomes; 
RIB, ribociclib; RFS, recurrence-free survival. 
1. ClinicalTrials.gov. Accessed November 8, 2023. https://clinicaltrials.gov/study/NCT03701334. 
2. Slamon D, et al. Ther Adv Med Oncol 2023;15:1-16.

RIB 
400 mg/day 

3 weeks on/1 week off for 3 y 
+ 

NSAI 
Letrozole or anastrozoleb for ≥ 5 y 

+ goserelin in men and premenopausal 
women

NSAI 
Letrozole or anastrozoleb for ≥ 5 y 

+ goserelin in men and premenopausal 
women

Adult patients with stage II and III HR+/HER2− EBC Primary End Point 
iDFS using STEEP criteria

Secondary End Points 
▪ RFS, DDFS, OS 
▪ PROs 
▪ Safety and tolerability 
▪ PK

Exploratory End Points 
▪ DRFS 
▪ Gene expression and alterations in 

tumor ctDNA/ctRNA samples

• Prior ET allowed up to 12 months 
• 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

R
1:1c

An open-label, multicenter, randomized, phase 3 trial1,2

Efficacy outcomes for the 5-year analysis were estimated by the Kaplan-Meier method, and results are descriptive. The 
Cox proportional hazards model was used to estimate the HRs and 95% CIs.

27.7 mo 33.3 mo	 44.2 mo 
Median iDFS follow-up

Primary Analysis	 Final iDFS	 4-year Exploratory	 5-year Prespecified	 6-year Prespecified

55.4 mo 
Current readout

John Crown, M.D. 
Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

and beyond

https://clinicaltrials.gov/study/NCT03701334


iDFS by Nodal Status
With a median of 2 years off RIB treatment, RIB continues to demonstrate persistent benefit in 
patients with high-risk N0 disease and N+ disease 

N0	 N+

3-Yr RIB Treatment Period

CI, confidence interval; HR, hazard ratio; iDFS, invasive disease-free survival; NSAI, nonsteroidal aromatase inhibitor; RIB, ribociclib. 
John Crown, M.D.

Follow-Up of Current Analysis 3-Yr RIB Treatment Period Follow-Up of Current Analysis

RIB + 
NSAI 
(N=285)

NSAI 
Alone 
(N=329)

5-year iDFS events, n 25 46
HR (95% CI) 0.606 (0.372-0.986)

Median follow-up: 60.1 months

RIB + 
NSAI 
(N=2261
)

NSAI Alone 
(N=2218)

5-year iDFS events, n 292 360
HR (95% CI) 0.737 (0.631-0.860)

Median follow-up: 55.2 months



Phase III EMERALD Clinical Trial: Study Design

Bidard FC, et al. J Clin Oncol. 2022;40:3246-3256.



Imlunestrant vs SOC ET (ESR1m patients)

EMBER-3	Primary Endpoint: Investigator-Assessed PFS

Jhaveri K, et al. SABCS 2024. Abstract GS1-01; Jhaveri K, et al. N Engl J Med. 2025;392:1189-1202.

FDA Approved 9/25/25



VERITAC-2: Investigator-Assessed PFS

Hamilton E, et al ASCO 2025. 
Abstract LBA1000; Campone M, et 
al. N Engl J Med. 2025;393:556-568. 

MOA: 
Bifunctional 
small molecule 
binds ER and 
E3 Ubiquitin 
Ligase, targeting 
ER for proteosome 
degradation



Groups well balanced for age (61), 

post-MP (~80%), ECOG 1 (31%–35%),

visceral mets (42%–45%), median time for

ESR1 detection (22 months), median prior 
CDK4/6 inhibition (23 months), and ESR1m type (D538G: 45% vs 52%; Y537S: 39% vs 38%; Y537N: 19% vs 16% for camizestrant vs control, respectively).

SERENA-6 Study Design
Phase III, randomized, double-blind, placebo-controlled study (NCT04964934)

Primary endpoint* 
PFS by investigator 
assessment (RECIST v1.1) 
Secondary endpoints 
• PFS2 

• OS 
• Safety 
• Patient-reported outcomes

• Female/male patients with 
ER+, HER2– aBC* 

• All patients who have 
received AI + CDK4/6i 
(palbociclib, ribociclib, or 
abemaciclib) as initial 
endocrine-based therapy for 
aBC for at least 6 months 

• ESR1m detected in ctDNA 
with no evidence of disease 
progression

Camizestrant (75 mg qd) + 
continuing CDK4/6i  

+ placebo for AI

R 1:1

N = 315

Treatment continued until disease 
progression, unacceptable toxicity, patient 

withdrawal, or death

Stratification factors 

• Visceral vs non-visceral 
• ESR1m detection at first test vs at a 

subsequent test  
• Time from initiation of AI + CDK4/6i to 

randomization: <18 vs ≥18 months 
• Palbociclib vs ribociclib vs abemaciclib

Continuing AI (anastrozole/ 
letrozole) + CDK4/6i +  

placebo for camizestrant

STATS: 195 PFS events: Power = 0.93 
for HR = 0.61 at 5% 2-sided 
significance. Planned interim after 135 
events, at P <.0001 

*F/U every 8 weeks for the first 18 
months, then every 12 weeks until 
disease progression.

Turner NC, et al. ASCO 2025. Abstract LBA4.



First-Line Camizestrant for Emerging ESR1-Mutated aBC
First global registration phase 3 trial to demonstrate clinical utility of ctDNA monitoring to detect and treat emergent resistance mutations in breast 
cancer



ER-Targeted Drug Classes: Summary

Patel R, et al. NPJ Breast Cancer. 2023;9:20.



Correlation of Relapse and Survival with Amplification of the 
HER-2/neu Oncogene: Aggressive Biology = High Unmet Need

Correlation between HER-2/neu 
gene amplification and expression1

Disease-free and overall survival probability 
in lymph node positive breast cancer patients2

Overexpression of HER2/neu 
is associated with adverse 
prognostic factors, including: 

• Advance pathologic 
stage1 

• Number of metastatic 
axillary lymph nodes3 

• Decreased estrogen and 
progesterone receptor 
expression4 

• Increased S-phase 
fraction5 

• DNA ploidy6 

• High nuclear grade7
1. Slamon DJ, et al. Science. 1989 May 12;244(4905):707-12.  
2. Slamon DJ, et al. Science. 1987 Jan 9;235(4785):177-82.   
3. Seshadri R, et al. J Clin Oncol 11:1936-1942, 1993. 
4. Konecny G, et al. J Natl Cancer Inst. 2003 Jan 15;95(2):142-53. 
5. Borg A, et al. Oncogene 6:137-143, 1991. 
6. Stal O, et al. Cytometry 16:160-168, 1994. 
7. Berger MS, et al. Cancer Res 48:1238-1243, 1988.





(pathologic Complete Response)



(1 grade 5 ILD in each arm)



PHASE 3 DESTINY Breast05: PRIMARY ENDOINT AND SUBGROUP ANALYSIS (N=1600)

SAFETY: 2 adjudicated grade 5 ILD events in the T-DXd arm (0.2%), none in the T-DM1 arm. 
Numerically more low-grade (1/2) ↓LVEF in the T-DXd arm (2.6% vs. 1.4% for T-DXd and T-DM1, respectively.   

T-DXd vs. T-DM1 for residual disease following HER2-targeted NAT in high-risk patients: inoperable or operable eBC (cT1-3,N0-1,M0) with axillary LN+ disease after NAT



The future of ADC in HER2+ eBC



▪ PFS by INV was similar (HR=0.49; 95% 
CI, 0.39-0.61; P<0.00001) 

▪ Benefit with T-DXd + P vs THP was 
consistent across prespecified 
subgroups, including stratification 
factors 

▪ Median follow-up: 29.2 months 
▪ 2 grade 5 ILD events in the T-DXd + P 

arm, none in control

DESTINY-Breast09 Phase 3 Trial of T-DXd + P vs THP for 1L HER2+ 
MBC: PFS

a Median PFS estimate for T-DXd is likely to change at updated analysis. b Stratified log-rank test.

Tolaney SM, et al. ASCO 2025. Abstract LBA1008.

PFS by BICR
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Groups well-balanced for age (54), world region (49% Asian), 
ECOG 0 (64-67%), HER2 IHC 3+ (81-83%), HR+ (54%), de 
novo metastatic dz (52%), PIK3CAmut (30-31%), CNS mets 
(6%), visceral mets (69-73%).



Primary Results From PATINA Phase 3 Trial of Palbociclib + 
Anti-HER2 Therapy + ET in HR+/HER2+ MBC

a Trastuzumab and pertuzumab were administered per SOC. ET options include an AI or fulvestrant. 

Metzger O, et al. SABCS 2024. Abstract GS2-12.

Primary endpoint: INV-assessed PFS 
Key secondary endpoint: OS

Stratification factors: pertuzumab use, prior (neo)adjuvant 
anti-HER2 therapy, response to induction therapy, type of 
ET

Palbo + Anti-HER2 + ET 
Palbociclib (125 mg PO qd D1-D21) + 

trastuzumab ± pertuzumab + ETa

Anti-HER2 + ET 
Trastuzumab ± pertuzumab + ETa

R

1:1

N=518
Until 
PD or 

toxicity

Key Eligibility Criteria 
▪ HR+/HER2+ MBC

▪ No prior treatment in ABC setting beyond induction therapy


─ 6-8 cycles of treatment, including trastuzumab ± 
pertuzumab and taxane/vinorelbine 

▪ Completion of induction chemotherapy and no evidence 
of disease progression

Groups well-balanced for age (53), median #cycles induction Rx (6), 
pertuzumab use (97%), prior AI (91%), prior (neo)adj anti-HER2 Rx (71-73%), 
best response to induction therapy (CR/PR = 68.5%)



The HER2+ mBC 1L Treatment Landscape is Likely to Continue to Evolve With 
Emerging Data From Ongoing Trials – many are induction/maintenance design

aET can be added with maintenance trastuzumab + pertuzumab for patients with HR-positive disease as per guidelines.9 

1L, first-line; ER, estrogen receptor; ET, endocrine therapy; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; IA, interim analysis; mBC, metastatic breast cancer; PIK3CAm, PIK3CA mutation; SOC, standard of care;  
T-DXd, fam-trastuzumab deruxtecan-nxki. 
Please see references in slide notes.
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Trastuzumab + pertuzumab 
+ taxane (CLEOPATRA)1

Trastuzumab + pertuzumab (DEMETHER)8

HER2+ mBC 1L Treatment Options

Trastuzumab + pertuzumab (CLEOPATRA)1,a 

Trastuzumab + pertuzumab 
+ taxane (CLEOPATRA)1

Tucatinib + trastuzumab + pertuzumab (HER2CLIMB-05)7

T-DXd (DEMETHER)8

Giredestrant + trastuzumab + pertuzumab (heredERA)6,a

T-DXd ± pertuzumab (DESTINY-Breast09)2

Palbociclib + anti-HER2 + ET (PATINA)3,4,a HR+

Inavolisib + trastuzumab + pertuzumab (INAVO122)5,a

ER+

PIK3CAm

IA 
results

IA 
results



➢ Inavolisib is a PI3Kα 
inhibitor with a high 
degree of selectivity over 
beta-, gamma-, and 
delta- PI3K isoforms

INAVO120: A Phase Ill, Randomized, Double-Blind, 
Placebo-Controlled Study1,2



• This is the first time OS has been significantly improved by a PI3K pathway-targeted drug 
• Median time to first subsequent chemotherapy = almost 2 years (23 months) 
• Hyperglycemia, stomatitis, and dry eye/blurred vision were reported at a higher frequency in the 

inavolisib group, but discontinuation rate was low

INAVO120: A Phase Ill, Randomized, Double-Blind, Placebo-
Controlled Study



Mutations in the PI3 Kinase/AKT Pathway Are Actionable: CAPItello-291 Phase III 
Trial of Capivasertib + Fulvestrant in AI-Resistant HR+, HER2– mBC

• PFS benefit was observed in all key subgroups, including prior 
use of CDK4/6i and liver metastases

Most common adverse reactions (incidence ≥20%), were diarrhea, rash, 
hyperglycemia, lymphopenia, anemia, nausea, fatigue, leukocytosis, 
hypertriglyceridemia, neutropenia, ↑creatinine, vomiting, and stomatitis.



Target Key Features Name

PIK3CA Allosteric, pan-mutant, isoform selective RLY-2608

PIK3CA, MTORC1, MTORC2 Pan-class I isoform, multiple subunits, IV Gedatolisib

PIK3CA Mutant specific for PIK3CA H1047R OKI-129

PIK3CA Allosteric, mutant selective STX-478

PIK3CA Covalent TOS-358

AKT Pan-AKT inhibitor Ipatasertib

AKT E17K Mutant selective ALTA 2618

Novel PIK3CA/AKT/MTOR Drugs in Clinical Trials



DESTINY-Breast061,2 

HER2, human epidermal growth factor receptor 2; HR, hormone receptor; ILD, interstitial lung disease; ITT, intention-to-treat; mBC, metastatic breast cancer; ORR, objective response rate; PFS, 
progression-free survival; T-DXd, fam-trastuzumab deruxtecan-nxki; TPC, treatment of physician’s choice. 
1. Curigliano G, et al. ASCO 2024. Abstract LBA1000; 2. Bardia A, et al. N Engl J Med. 2024;391:2110-2122.

• T-DXd demonstrated a statistically 
significant and clinically meaningful PFS 
benefit vs TPC (conventional 
chemotherapy) in HR+, HER2-low mBC in 
an earlier line of treatment than in 
DESTINY-Breast04 

• Results in HER2-ultralow patients were 
consistent with HER2-low 

• Confirmed ORR was 57.3% (T-DXd) vs 
31.2% (TPC) in ITT 

• No new safety signals were identified; 
ILD remains an important safety risk of  

     T-DXd

DESTINY-Breast06 establishes T-DXd as an effective new treatment option for patients with  
HR+, HER2-low and HER2-ultralow mBC following ≥1 endocrine-based therapy

New FDA indication 1/27/25: HR+, HER2-low (IHC 1+ or IHC 2+/ISH–) or HER2-ultralow (IHC 0 with membrane staining) breast   
cancer, as determined by an FDA-approved test, that has progressed on 1 or more endocrine therapies in the metastatic setting.

FDA approved January 27, 2025

HER2-ultralow = No staining OR faint/barely 
perceptible, incomplete membrane  staining 
in ≤10% of tumor cells. NCCN defines HER2- 
ultralow as HER2 IHC 0+.5 The FDA label 
defines it as IHC 0 with membrane staining, 
as determined by an FDA-approved test.



TROPION-Breast01: Dato-DXd vs Chemo for 2–3L HR+, HER2– mBC

Bardia A, et al. J Clin Oncol. 2024;42:2281-2294.

• mPFS by BICR: 6.9 mo vs 4.9 mo (HR 0.63)

• mOS: 18.6 mo vs 18.3 mo – not statistically 
significant

• Major toxicities: nausea, stomatitis, alopecia, 
dry eye, low-rate ILD

FDA approved January 17, 2025



Roadmap: HR+, HER2– mBC

1L ET 2L ET 3L+ ET 1L chemo 2L chemo

AI + CDK4/6i

Fulvestrant + 
CDK4/6i 

(if <1yr since adj AI)

ESR1 mutant:
• Elacestrant

PIK3CA, AKT, or 
PTEN mutant
• Fulvestrant + 

capivasertib

Neither ESR1 nor 
PIK3CA/AKT/PTEN 
mutant
• Fulvestrant + 

everolimus
• Fulvestrant + 

CDK4/6i

Clinical trials

Any ET not used 
as second-line 

treatment

gBRCA, gPALB2, 
or sBRCA mutant 
• PARPi

Capecitabine HER2-(ultra)low:
T-DXd

Sacituzumab 
govitecan

3L+ chemo

• ADC not yet 
utilized

• Paclitaxel
• Eribulin
• Liposomal 

doxorubicin
• Gemcitabine
• Vinorelbine

Endocrine 

resistance

Source: Dr Laura Huppert, UCSF. 2025.

HER2-(ultra)low:
T-DXd

Fulvestrant + 
palbociclib + 

inavolisib
 (INAVO-120) for 
PIK3CAm within 

12 mo adj ET

Dato-DXd



TNBC = triple-negative breast cancer. 
1. Furlanetto J and Loibl S. Breast Care (Basel) 2020;15:217–226. 2. Schrodi S, et al. Ann Oncol. 2021;S0923-7534(21)04218-6. doi: 10.1016/j.annonc.2021.08.1988 [Online ahead of print]. 3. Villegas SL, et al. Eur J Cancer 

2021;148:159–170. 

Triple-negative breast cancer (TNBC) is the most aggressive breast cancer subtype

TNBC is highly invasive, exhibiting high metastatic potential, early relapse and poor outcomes

More likely to occur in premenopausal women aged 40–
50 years old1,2

~46% of TNBC patients will have distant metastasis.2 
Median survival after metastasis is only 13.3 months

Five-year mortality rate is 30%2

TNBC accounts for 

10–15%
of all breast 

cancer cases1



30The patient populations in the 2 trials were sufficiently different that the outcomes cannot be compared head-to-head.



ASCENT-04: SG+pembro vs. Chemo+pembro in PD-L1+ 1st-line Metastatic 
TNBC Progression-Free Survival by BICR

Data cutoff date: March 3, 2025. 
aTwo-sided P-value from stratified log-rank test.
BICR, blinded independent central review; chemo, chemotherapy; HR, hazard ratio; PFS, progression-free survival; pembro, pembrolizumab; SG, sacituzumab govitecan.

Tolaney SM et al. ASCO 2025;Abstract LBA109 
OS data were immature (26% of target event rate), HR=0.89. 
SG was a subsequent Rx in 81% from the chemo+pembro control arm.

N=443
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ep·i·logue 
/ˈepəˌlôɡ,ˈepəˌläɡ/ 
Noun, definition -- An epilogue is the final chapter at the end of a story that often serves to reveal the fates of 
the characters. Some epilogues may feature scenes only tangentially related to the subject of the story. They 
can be used to hint at a sequel or wrap up all the loose ends.

Vera Ruben Observatory, Chile

Trastuzumab deruxtecan (T-DXd) 
Anti-HER2 ADC

Sacituzumab Govitecan (SG) 
Anti-TROP2 ADC

Datopotamab Deruxtecan (Dato-DXd) 
Anti-TROP2 ADC



BACK-UP SLIDES




