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The era of personalized medicine in HER2+ EBC

• The favorable outcomes of HER2+ breast cancers provide 
opportunity to:

• De-escalate therapy for lower risk patients to reduce the toxicities 
of treatment

• Escalate therapy for minority of patients who are risk for 
recurrence despite maximal current management



cT1a/b, cN0 ≥cT2 or ≥cN1

Surgery → trastuzumab-
based therapy

(observation only;
TH followed by 

H* 1 yr)

Neoadjuvant 
Anti-HER2 (H+P)  + Chemo Therapy 

cT1c cN0

Assess Risk* 
and Patient 
Preference

Residual invasive 
disease

pCR
(ypT0/is ypN0)

H ± P‡ x 1 yr

If HR+: Endocrine therapy x 
5 yrs

If HR+: Endocrine therapy x 5 
yrs and consider neratinib if 
high risk

T-DM1 x 14

*High-risk patients (age <35 yr, grade 3, hormone receptor negative, 
multifocal disease) could be considered for neoadjuvant therapy.

Barcenas. Ann Oncol. 2020; 31:1223. ESMO Guidelines 2024

Strategy for Managing Patients With 
Stage I-III HER2+ EBC

▪ There is uncertainty with regard to patients with T1cN0 disease 
included in both the APT and the KATHERINE trial.

▪ Depending on the clinical circumstances (higher risk?), these patients 
could be considered for NAT. 

▪ Advantage: additional benefit from T-DM1 if no pCR
▪ Disadvantage: risk of overtreatment based on the results of 

APT.

Neratinib if HR+?



DE-ESCALATION STRATEGIES

• Short Trastuzumab durations
• Only Persephone demonstrated non-inferiority of short duration, but today 1 year of anti-HER2 remains 

the optimal duration!

• Avoiding anthracyclines
• BCIRG 006
• TRAIN 2

• Small tumors (Remove part of the chemotherapy regimen or the most toxic agent) 
• APT: paclitaxel + trastuzumab
• ATTEMPT: T-DM1



APT: Can we leverage the effectiveness of trastuzumab to de-
escalate chemotherapy in low-risk HER2+ breast cancer?

HER2+
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12 WEEKS OF PACLITAXEL/TRASTUZUMAB
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FOLLOWED BY 13 EVERY 3 WEEK DOSES OF TRASTUZUMAB

413 patients enrolled

Trial designed to determine if treatment with paclitaxel/trastuzumab is 

associated with a low (5%) rate of recurrence after 3 years



APT: OUTCOMES AT 10 YRS 
DISEASE-FREE SURVIVAL RECURRENCE FREE INTERVAL

RFI Events=

•Invasive Local/Regional Recurrence

•Distant Recurrence

•Death from Breast CancerTolaney SM et al, Lancet Onc 2023

6 (1.5%) distant recurrence events 



APT: OUTCOMES AT 10 YRS 

By Tumor Size By Hormone receptor Status

RFI Events=

•Invasive Local/Regional Recurrence

•Distant Recurrence

•Death from Breast Cancer

Tolaney SM et al, Lancet Onc 2023

The trial cannot tell us which patients do not need any 
systemic therapy



Replace cytotoxic therapy with a targeted drug

ATTEMPT Trial 



Tailored therapy: Image –guided optimization 
(MRI, PET-CT)

CAN EARLY
RESPONSE HELP

US REDUCE OR REPLACE
CHEMOTHERAPY?



One in three patients with HR-/HER2+ and one in six with HR+/HER2+ breast cancer achieve a pCR with only three 
cycles of neoadjuvant chemotherapy



Dr. JAVIER CORTÉS MD PhD

GROUP A

GROUP B

Tissue/blood 

samples

Tissue/blood 

samples

Tissue/blood 

samples

AFTER CYCLE 2 (6 weeks) AFTER CYCLE 6 or 8

Response

No 
Response 

PH (ETx) 

x10

PH (ETx) 

x12

pCR
PH (ETx) 

x10

Non-pCR
TCHP x6 –

PH (ETx) x4

N=356

N=285

N=71

Key Eligibility Criteria

1. Centrally confirmed 

HER2[+] stage I-IIIA 

EBC.

2. Tumor diameter ≥ 1.5 cm 

by MRI or ultrasound.

3. Presence of a breast 

PET-evaluable lesion.
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TCHP

x2

PH (ETx)ⱡ x2

TCHP 

x4

TCHP

x6

PH (ETx) x6

GROUP C

Surgery 

(Y/N)

PH (ETx) 

x12

TCHP 

x6
If subclinical 

PET M1

C: Carboplatin; D: Docetaxel; EBC: Early breast cancer; ETx: Endocrine therapy (letrozole post-menopausal/tamoxifen pre-menopausal), Adjuvant ETx up to 3 years from surgery; PET: 18F-fluorodeoxyglucose positron emission

tomography/computed tomography; H: Trastuzumab SC; HER2: Human Epidermal Growth Factor Receptor 2; iDFS: Invasive disease-free survival; MRI: Magnetic resonance Imaging; P: Pertuzumab IV; R: Randomization; TCHP:

Trastuzumab, pertuzumab, docetaxel, and carboplatin. ⱡ All hormonal receptor-positive patients received ETx concomitantly with PH (except on chemotherapy).

• PET RESPONDERS: RECIST responders after cycle 2 with SUVmax reduction ≥40%.

• pCR, Pathological complete response (ypT0/isN0)

First 

Primary 

Endpoint

• pCR in 

PET 

Responders 

(Arm B)

Second 

Primary 

Endpoint

• 3-year 

iDFS rate in 

Arm B
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PHERGain: Can PET response be used to guide therapy 
de-escalation in HER2+ EBC?

Stratification factors

• Hormonal receptor status 

(+/-)
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Primary Endpoint: pCR in 18F-FDG-PET responders in group B
pCR was observed in patients with both HER2++ and HER2+++, pts with stage II and stage III, and pts ER+ and ER-.

PET Responders and Non-

Responders
pCR rate

Challenge: 
40% 

achieved 
pCR with 
HP… but

…60% need 
escalated

adjuvant therapy!!!

Subgroup analysis: 3-y iDFS rate without CT 
in PET responders with pCR (n=86)

Can we use upfront biomarker selection?

HER2DX Tils



HER2DX



Patients with TILs 20% or higher who de-escalated trastuzumab 
duration and chemotherapy dose were not exposed to an 
excess risk of distant relapse or death



• Patient selection is crucial in either 
escalating or de-escalating strategies

• High risk population require more 
treatments, even after pCR

• Urgent need for biomarkers to identify 
those patients requiring “more” or 
“less”treatment

• HER2-positive breast cancer is not a 
uniform entity

• Clinical trials to escalate or de-escalate 
systemic therapy in HER2-positive disease 
should increasingly consider, beyond 
pCR/RD, the hormone receptor status and 
the intrinsic molecular subtypes





Need for Approach to Patients with RD (high risk) using 
preoperative therapy to adapt adjuvant treatment

Post-neoadjuvant approach



Katherine update results

Geyer CC et al NEJM 2025



Escalation strategy



FASCINATE N trial 







First line therapy



Where were we? 

Slamon D NEJM 2001



CLEOPATRA TRIAL









Can be done more?



Crosstalk between HER2 and 
ER pathways

Liang Y, et al. Ther Adv Med Oncol 2024



Inhibiting both CDK4/6 and HER2 maximizes suppression of 
TSC2 phosphorylation, leading to a more complete shutdown 
of S6RP phosphorylation and inhibition of Rb, reducing cellular 
proliferation.

• The cyclin D1-CDK4 axis is essential for the initiation 
and maintenance of growth of ErbB2-driven 
mammary carcinomas

• Persistent cyclin D1-CDK4 activity drives resistance 
to the HER2 pathway blockade

Goel S, et al. Cancer Cell 2016;29:255-269





AI: 91%





Endocrine therapy was not
allowed during maintenance
setting in CLEOPATRA



72% of patients had no prior 
trastuzumab
Endocrine therapy used by all in this 
study







Can be done more in first line? 



Front Line Standard is Likely to Change: T-DXd?

Development of shorter or non-continuous, more tolerable, 
and sustainable trastuzumab deruxtecan schedules? 



Second line therapy and 
beyond



Updated data at ASCO 2024 

Cortes J et al Nat Med 2024 

~ 4X

> CLEOPATRA (18.5 m) 
and
> MARIANNE (14. 1 m) 
trials



Evidence for Treatment After T-DXd in MBC

1. Tarantino. SABCS 2024. Abstr P1-08-08. 2. Frenel. JAMA Netw Open. 2024;7:e244435.



Brain metastases 



Destiny Breast 01, 02, 03 pooled analysis



DESTINY-
Breast12

Lin NU ESMO 2024; Harbeck. Nature Medicine. 2024;30:3717.
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