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Overview
l HER2 Classification

l Neoadjuvant Approach
n NeoSphere  |  TRYPHAENA  |  TRAIN-2  |  KRISTINE  | APTneo

l Adjuvant Therapy
n APT  |  ATEMPT  |  APHINITY  |  ExteNET

l Post-Neoadjuvant:  
n Katherine  |  ExteNET  |  COMPASSHER2 RD  | Destiny-Breast 05 (NSABP B-60)



Defining HER2 Status



N = 3,270

Dates: 
2/8/2011 to 
2/10/2015



Destiny-Breast04

5-Aug-2022

l New definition of 
breast cancer subtype

l FDA Approved  on 
August 5, 2022
n 2nd line M1 or within 6 

months of adjuvant 
therapy

Groundbreaking 
Plenary Session 

ASCO 2022 



Rationale Neoadjuvant Systemic 
Therapy

l If systemic adjuvant therapy is indicated, then neoadjuvant  use 
of the same regimen is also an appropriate option

n COVID-19

n Patient-centered care

l In-vivo assessment of response to systemic therapy

l Complete pathological response, pCR, is an early surrogate 
marker for long term outcome, DFS and OS specially in ER-
HER-2+ and TNBC

l It potentially provides molecular and biological information of the 
mechanism of sensitivity and resistant to systemic therapy 
including predictive markers, and new targets

l Improved tumor down-staging, operability and BCS rates
l May expedite new drug development and FDA approval in EBC 



NAC HER2+:  Phase II NeoSphere Study

FEC = 5-fluorouracil, epirubicin, and cyclophosphamide
Gianni L, et al.  Lancet Oncol. 2012;13(1):25-32. 

Docetaxel q3wk x 4 →
FEC q3wk x 3 + 
Trastuzumab q3wk cycles 5-17



NeoSphere Primary Outcome Measure:  pCR*
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TH n = 107
THP n = 107
HP n = 107
TP n = 96

P = 0.003

P = 0.014

P = 0.019

*Pathologic complete response (pCR) rate defined as the absence of invasive cancer in the breast at the time of surgery.
T = docetaxel; H = trastuzumab, P = pertuzumab. 

Gianni L, et al.  Lancet Oncol. 2012;13(1):25-32. 



NAC HER2+: Phase II TRYPHAENA Study
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epirubi/cyclo x 3 // docetaxel x 3 plus

trastuzumab /pertuzumab
Operable,
Locally
Advanced, 
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Chemo-naïve
T>2cm

N = 225

Trastuzumab 
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Schneeweiss, et al. SABCS 2011



TRYPHAENA: pCR Rates by Hormone Receptor 
Status



Role of non-anthracycline therapy: TRAIN-2



TRAIN-2: No difference with anthracyclines

141/212 140/206

p=0.95

67% 68%

Overall pCR

ER- and 
PR-

ER+ and/or PR+

89% 84%

p=0.51

51%
55%

p=0.61

64/125 64/11676/9077/87

pCR by hormone receptor 
status

Preplanned subgroup analysis did not demonstrate superiority of  
FEC-T+Ptz > PTC+Ptz in any subgroups 
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TRAIN-2: No difference for including anthracycline



Neoadjuvant Trastuzumab / Pertuzumab Review

1. Gianni L, et al. Lancet Oncol. 2012;13:25-32. 2. Schneeweiss A, et al. Ann Oncol. 2013;24:2278-2284. 3. van Ramshorst M, et al. 
Lancet Oncol. 2018;19(12):1630-1640; van der Voort A. J Clin Oncol 2020;38(15 suppl):501.

*pCR only in breast



Lancet Oncology January 1, 2018



Gianni et al, SABCS 2023
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APTneo

Gianni et al, SABCS 2023



APTneo

Gianni et al, SABCS 2023



APTneo

Gianni et al, SABCS 2023



Adjuvant therapy for HER2+:  APT Trial



APT Trial
7-year Follow-up Analysis



ATEMPT Trial

Stage I HER 2 + 
n= 512 

Trastuzumab-
DM1

q 3 weeks x 17

Paclitaxel 
Trastuzumab x 12

Trastuzumb q  
weeks x 13  

* Phase II - Closed to 
accrual and abstract 
published in SABCS 2019

Tolaney S, et al. Abstract GS1-05. SABCS 2019; 



Phase III APHINITY: Pertuzumab in Addition to Chemotherapy and 
Trastuzumab as Adjuvant Therapy in Patients With HER2-Positive 

Primary Breast Cancer

25

1ry EP: 
DFS



APHINITY
Time to first IDFS event by treatment regimen 

and nodal status 
The node positive cohort continues to derive clear benefit from addition of 

pertuzumab. 



APHINITY: Clinical benefit of adjuvant dual-
HER2 blockade with chemotherapy

Hazard ratio (95% CI) for IDFS 
in the ITT population and subgroups based on 

lymph node & hormone receptor status

IDFS at 6 years from randomization 
(APHINITY Updated descriptive analysis)

Population Primary Analysis
median FU 45.4 

months; 
2017

Updated 
Analysis

median FU 74.1 
months; 

2019

Pertuzumab 
arm

Placebo 
arm

Absolute 
benefit

(95% CI)

ITT 0.81 (0.66-1.00) 0.76 (0.64-0.91) 90.6% 87.8% 2.8% (1.0, 4.6)
LN-positive 0.77 (0.62-0.96) 0.72 (0.59-0.87) 87.9% 83.4% 4.5% (1.9, 7.1)
LN-
negative

1.13 (0.68-1.86) 1.02 (0.69-1.53) 95.0% 94.9% 0.1% (-2.0, 2.2)

HR-
positive

0.86 (0.66-1.13) 0.73 (0.59-0.92) 91.2% 88.2% 3.0% (0.8, 5.2)

HR-
negative

0.76 (0.56-1.04) 0.83 (0.63-1.10) 89.5% 87.0% 2.5% (-0.7, 5.6) 

LN = lymph-node; HR = hormone receptor

OS difference after 74.1 months of median FU did not yet reach 
statistical significance. 



Post-Neoadjuvant Adjuvant Therapy: High Risk 
HER2+ Breast Cancer 

l 10-30% of patients with HER-2+ EBC will relapse despite 
trastuzumab-chemotherapy-based adjuvant therapy

l 5-10% of patients with HER-2+ EBC will lack objective 
response to neoadjuvant trastuzumab-chemotherapy-
based therapy









Loibl e al, SABCS 2023



ExteNET : Final study design



3-year iDFS analysis: Centrally confirmed HER2+ &  
According to Hormone receptor status 



Final Efficacy Results of Neratinib in HER2-positive Hormone Receptor-positive 
Early-stage Breast Cancer From the Phase III ExteNET Trial

Clinical Breast Cancer
Volume 21 Issue 1 Pages 80-91.e7 (February 2021) 

DOI: 10.1016/j.clbc.2020.09.014



Open to 
accrual in 
Puerto 
Rico 
NCORP – 
P.I. Luis 
Baez 
Vallecillo 
MD 



Opening soon in Puerto 
Rico NCORP – P.I. Luis 
Baez Vallecillo MD 



Summary
l HER2-positive breast cancer landscape is evolving swiftly as drug technology 

advances

l HER2-positive breast cancer is a systemic disease requiring systemic therapy

l Neoadjuvant therapy yields a tailored treatment strategy based on response

l Immunotherapy is expected to gain traction in combination with chemotherapy and 
HER2-directed therapy

l Antibody-drug conjugates and small molecule TKI’s are expected to make their way 
into the early phases of treatment in the next months to years
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