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Timeline of advances in HER2
therapies
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approval

Ongoing trials with adjuvant 

tucatinib,  neoadjuvant and 

adjuvant T-DXd
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Meta-analysis with individual data from 
13,864patients  demonstrating benefit of 

trastuzumab therapy
• Pooled from 7

RCTs

EBCTG. Lancet Oncol,

2021
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When several options present:



ten-Year Follow-up of Neoadjuvant Chemotherapy
With or Without Anthracyclines in the Presence of Dual ERBB2

Blockade in Patients With ERBB2-Positive Breast Cancer
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FEC-T + Pertuzumab  

PTC + Pertuzumab

ER- and PR-All Pts ER+ and/or PgR+

67% 68%

89% 84%

51% 55%

P = .75

P = .61

P value for interaction .32

van Ramshorst MS, et al. Lancet Oncol 2018



EFS in Train-2



OS in Train-2



Benefit in Even higher grades and 
stages



Non-antracyclins in adjuvant





BCIRG 006 - > can we avoidanthracycline?

Slamon D, et al. SABCS 2015 (AbstractS5-04).MFU, median follow-up

BCIRG 006: DFS final analysis (10.3 years’MFU)

AC-T AC-TH TCH

74.6%

73.0%

67.9%

0 1 2 3 4 5 6 7 8 9 10 11



Slamon D et al. N Engl J Med 2011;365:1273-1283



Stage 1 HER2+ breastcancer
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Risk of Disease 

Recurrence at 5 yrs

• Definitions vary

• With these caveats, without treatment

Tolaney ASCO 2017

T1a

T1b

T1c

2 – 10%

5 – 20 %

10 – 25%







5 years APT result NEJM



10 years result APT



Adjuvant TH –APT trial, 10 yearresults

• 406 patients, single arm study, tumor <3cm, node negative (except 6

N1mic)

• Adjuvant paclitaxel 80mg/m2 + trastuzumab 2mg/kg weekly x 12 weeks

trastuzumab 6mg/kg q3 weeks x 13

• 49% T1a/T1b, 42% T1c, 9% T2; 67% HR+

• 31 events

• 6 distant recurrences (including occurrence years 5-10)

• 6 ipsilateral recurrences

• 9 contralateral new BC (1 HER2+)

• 10 year relapse free interval 96.3% (95% CI 94.3-98.3%)

• No different by HR status
Tolaney et al, SABCS

2022

© National Comprehensive Cancer Network, Inc. 2023, All Rights Reserved. No part of this publication may be reproduced or transmitted in any 

other form  or by any means, electronic or mechanical, without first obtaining express written permission from NCCN®. Contact education@nccn.org

with any questions.

mailto:education@nccn.org




ATEMPT: Stage 1 HER2+ BC: 
Adjuvant TH vs T-DM1

Tumor

size:

-T1a 16%

-T1b 34%

-T1c 50%

Grade:

-G1 3%

-G2 39%

-G3 57%

HR+ 75%
Tolaney et al. J Clin Oncol

2019
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ATEMPT trial 5 year results and otherupdates

• 5.8 years follow up
• T-DM1: 11 iDFS events; 3 distant recurrences, 3 non-related 

deaths, 3  contralateral HER2- breast cancers, 2 ipsilateral 
recurrences (1 HER2+)
• Outcomes similar across HR and tumor size

Table from Hurvitz SABCS

2022 Tarantino et al SABCS

2022  Tolaney et al. J Clin 

Oncol 2019
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Toxicities

Tolaney et al. J Clin Oncol

2021  Ruddy et al. BCRT

2021 Barroso-Sousa et al. 

NPJ 2022

Cumulative cardiotoxicity event (G3-

4  LVSD, dec >10% from baseline & 

below  LLN, or decrease >15%

12 mo: TDM1 2%, TH 8%

18-month chemotherapy related  

amenorrhea rate among a subgroup of 

76  premenopausal women without 

GnRH  agonist, oophorectomy, or 

hysterectomy  and with menstrual 

survey data:

50% after TH, 24% after T-DM1

p=0.045

G2+ neurotox 11% vs 23%

G4+ hematology tox 1% vs

0% Tox requiring early dc

17 vs 6% SAE 3% vs 5%
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Cardiac toxicity



Patient reported outcomes

Tolaney et al J Clin Oncol

2021
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Stage 1 HER2+ breastcancer
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T1aN0 tumors

• NCCN Guidelines:
• The prognosis of patients with pT1a and pT1b tumors that are pN0 

is uncertain  even when HER2 is amplified or overexpressed. This 
is a population of breast  cancer patients that was not studied in 
the available randomized trials. The  decision for use of 
trastuzumab therapy in this cohort of patients must balance  the 
known toxicities of trastuzumab, such as cardiac toxicity, and the
uncertain, absolute benefits that may exist with trastuzumab
therapy.

• Adjuvant chemotherapy with weekly paclitaxel and trastuzumab can 
be  considered for pT1,N0,M0, HER2-positive cancers, particularly if 
the primary  cancer is HR-negative. The absolute benefit of HER2-
based systemic  chemotherapy is likely negligible in patients with 
HR-positive cancers and tumor  size bordering on T1mic (<1 mm), 
when the estimated recurrence risk is less than  5% and endocrine 
therapy remains a viable option for systemic treatment.
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