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Objectives

To discuss advances in:

1. Adjuvant breast cancer: de-escalating or 
switching therapies

2. Metastatic breast cancer: optimal 
sequencing



Neratinib

T-Dxd

Tucatinib



Case 1

• 51 y/o woman presents with a clinical T2 
N1 left breast mass. 

• Biopsy of the breast reveals a grade 3 
invasive carcinoma NOS. Tumor is ER 
70%, PgR 2%, HER2 3+ and amplified. 
Biopsy of axillary LN benign but 
suspicious.



Case 2

• A healthy 85 y/o woman has an abnormal 
screening mammogram of her right breast.

• Biopsy reveals a grade 2 invasive lobular 
carcinoma with pleomorphic features, ER 
100%, PgR 50%. HER2 3+ and amplified.



Neoadjuvant vs adjuvant 
approach?
Neoadjuvant
• Locally advanced
• Node positive

Adjuvant
• Potential to de-escalate 

therapy



Adjuvant HER2 therapy
Trial Design N DFS

NCCTG 9831 and 
NSABP B-311

ACàT +/- H 4046 HR 0.48, p<0.0001

HERA2 Chà +/- H x 1 year or 2 years 3401 HR 0.54, p<0.0001

BCIRG-0063 ACàT
ACàTH
TCH

3222
HR 0.64, p<0.001
HR 0.75, p=0.04

1. Romand, et al, NEJM, 2005; 2. Piccart-Gebhart, et al, NEJM 2005; 3. Slamon, et al, NEJM 2011

A=doxorubicin; C=cyclophosphamide; T=paclitaxel; H=trastruzumab; 
Ch=anthracycline-based chemotherapy; T=docetaxel; C=carboplatin



Additional HER2 therapies

• Pertuzumab
• Neratinib
• Trastuzumab-emtansine





Demographic and Baseline Disease Characteristics of the Patients.

von Minckwitz G et al. N Engl J Med ;377:122-131



Kaplan–Meier Plot of Invasive-Disease–free Survival.

von Minckwitz G et al. N Engl J Med ;377:122-131

Romand, et al NEJM 2005



Forest Plot of Invasive-Disease–free Survival.

von Minckwitz G et al. N Engl J Med ;377:122-131



Summary of Adverse Events (Safety Analysis Population).

von Minckwitz G et al. N Engl J Med ;377:122-131





Figure 2

Chan, et al
Lancet Oncology 2016



Chan, et al
Lancet Oncology 2016



KATHERINE



Demographic and Clinical Characteristics of the Patients at Baseline.

von Minckwitz G et al. N Engl J Med 2019;380:617-628



Kaplan–Meier Estimates of Survival in the Interim Analysis.

von Minckwitz G et al. N Engl J Med 
2019;380:617-628



Subgroup Analysis of Invasive Disease–free Survival.

von Minckwitz G et al. N Engl J Med 2019;380:617-628



Summary of Adverse Events in the Safety Population.

von Minckwitz G et al. N Engl J Med 2019;380:617-628



How does this change clinical 
practice?

• Additional HER2 directed therapies come 
at cost, both in side effects and dollars.

• Post-operative trastuzumab emtansine 
should be offered for residual disease



How does this change clinical 
practice?
• Consider a year of adjuvant pertuzumab in 

high-risk patients:
–Node positive
–HR negative

• Unclear role for adjuvant neratinib 



De-escalating chemotherapy

Tolaney, et al, NEJM 2015

• < 3 cm
• Node negative

• Weekly paclitaxel x 12 
+ 1 year of 
trastuzumab



FIG 2. Disease-free survival (DFS). (A) Kaplan-Meier plot of DFS in the intention-to-treat population. (B) DFS according to hormone-receptor status. Abbreviations: neg, negative; Point 
est, point estimate; pos, positive.
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TABLE 2. DFS Events Observed
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TABLE 3. Estimated 3-Year, 5-Year, and 7-Year Rates for RFI, BCSS, and OS
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Adjuvant trials of trastuzumab duration

Trial Non-
inferiority
DFS HR

Experimental
duration vs 
12 m

N Results Cardiac
toxicity?

PHARE1 1.15 6 months 3384 HR 1.21 Yes

HORG2 1.53 6 months 481 HR 1.57 No 
difference

Short HER3 1.29 9 weeks 1254 1.15 (0.9-1.46) Yes

SOLD4 1.3* 9 weeks 2176 1.39 Yes

PERSEPHONE5 1.3 6 months 4000 1.07 (0.93-1.24) Yes

1. Pivot, et al, Lancet Oncology 2103; 2. Mavroudis, et al, Ann Onc 2015;  3. Conte, et al, ASCO 2017;
4. Joensuu, et al, JAMA Onc 2018; 5. Earl, et al, ASCO 2018.



How does this change clinical 
practice?

• For select patients, weekly paclitaxel and 
a year of trastuzumab are associated with 
excellent outcomes

• Duration of adjuvant trastuzumab remains 
1 year; can be reassured if patient cannot 
complete a year



Case 1

• 51 y/o presents with a clinical T2 N1 left 
breast mass. 

• Biopsy of the breast reveals a grade 3 
invasive carcinoma NOS. Tumor is ER 
70%, PgR 2%, HER2 3+ and amplified. 
Biopsy of axillary LN benign but 
suspicious.



Case 2

• A healthy 85 y/o woman has an abnormal 
screening mammogram of her right breast.

• Biopsy reveals a grade 2 invasive lobular 
carcinoma with pleomorphic features, ER 
100%, PgR 50%. HER2 3+ and amplified.



Case 3

• A 62 y/o woman presents with a URI that 
won’t resolve.

• 8 years earlier, she had a stage I, T1BN0, 
HR+, HER2 amplified breast cancer.

• She received adjuvant docetaxel and 
cyclophosphamide and a year of 
trastuzumab and 5 years of exemestane.



Case 3

• Biopsy of a lung nodule 
confirms HR+, HER2 
amplified MBC

• She is started on 
paclitaxel, trastuzumab 
and pertuzumab





Phase III trials in HER2+ MBC
Trial Design Median OS Population

CLEOPATRA1 1st line
THP vs TH

56.5 vs 40.8 
months

10% prior H

EMILIA2 2nd line
T-DM1 vs CL

29.9 vs 25.4 
months

100% prior H, taxanes

TH3RESA3 3rd line
T-DM1 vs TPC

22.7 vs 15.8 
months

100% prior H, L and taxane

EGF 1049004 3rd/4th line
HL vs L

14 vs 9.8 months Prior anthracyclines, taxane,
H; Median 3 prior txs

1. Swain, et al, NEJM 2015; 2. Dieras, et al, Lancet Onc 2017;  3. Krop, et al, Lancet Onc 2017; 4. Blackwell, et al, JCO 2012

T=docetaxel; H=trastuzumab; P=pertuzumab, C=capectabine; L=lapatinib;
TPC=treatment of physician’s choice



HER2CLIMB



Kaplan–Meier Estimates of Progression-free Survival in the Primary End-Point Analysis 
Population and Prespecified Subgroups.

Murthy RK et al. N Engl J Med 2020;382:597-609



Kaplan–Meier Estimates of Overall Survival in the Total Population and Prespecified Subgroups.

Murthy RK et al. N Engl J Med 2020;382:597-609



Kaplan–Meier Estimates of Progression-free Survival among the Patients with Brain Metastases 
in the Total Population and Prespecified Subgroups.

Murthy RK et al. N Engl J Med 2020;382:597-609



Patient Demographic and Disease Characteristics in the Primary End-Point Analysis Population 
and the Total Population.

Murthy RK et al. N Engl J Med 2020;382:597-609



Most Common Adverse Events.

Murthy RK et al. N Engl J Med 2020;382:597-609



DESTINY



Response to Trastuzumab Deruxtecan, According to Tumor Size and Subgroup Analyses.

Modi S et al. N Engl J Med 2020;382:610-621



Kaplan–Meier Analysis of Response Duration and Progression-free Survival.

Modi S et al. N Engl J Med 2020;382:610-621

Med PFS 16.4 mos

Med Resp Dur 14.8 mos



Adverse Events in the Overall Population of 184 Patients.

Modi S et al. N Engl J Med 2020;382:610-621



How does this change clinical 
practice?

• Trastuzumab deruxtecan was FDA-
approved in Dec 2019, followed by 
tucatinib in April 2020.

• Patients have increasing options in the 
metastatic setting.



What about endocrine therapy?

Kaufman, et al, 
JCO 2009

Johnston, et al, 
JCO 2009



Tolaney, et al, Lancet Onc 2020



Tolaney, et al, Lancet Onc 2020



How does this change clinical 
practice?

• Many effective HER2-directed therapies 
as continued HER2 blockade necessary

• Tucatinib with impressive CNS activity
• Non-chemotherapy options are promising
• Unknown efficacy of pertuzumab after 

trastuzumab exposure



Case 3

• Biopsy of a lung nodule 
confirms HR+, HER2 
amplified MBC

• She is started on 
paclitaxel, trastuzumab 
and pertuzumab



Optimal sequencing?

Taxane/trastuzumab/
pertuzumab

T-DM1

Tucatinib/trastuzumab/
capecitabine

Trastuzumab 
deruxtecan

Chemo/Endo 
+ 

trastuzumab

Lapatinb + 
trastuzumab



Thank you.
Questions?


