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• Early Stage/Adjuvant
• Neoadjuvant/post-neoadjuvant
• Metastatic



Impact of HER-2 Targeting Therapies on HER-2+ 
Breast Cancer

Before After 

SM Tovey. British Journal of Cancer (2009) 100(5), 680 – 683 Ki-Tae Hwang. Clin Cancer Res; 25(6) March 15, 2019

HER2+ ER-

HER2+ ER+



How I treat early stage HER2+ 
breast cancer
Ø Adjuvant Therapy



Lancet Oncol 2023; 24: 273–85 



APT: Final 10 yr OS

Overall       HR+ vs. HR-



De-escalation of Adjuvant therapy in HER2+ Early Stage Breast 
Cancer: 

Weekly 
paclitaxel/trastuzumab x 12 

based on APT trial

Complete 1 year Trastuzumab 

Pathologic tumor size 
<=3cm HER2+ (ER +/-) 

AND pN0

Pathologic Staging, no prior neoadjuvant therapy

Pathologic tumor size >3cm HER2+ 
(ER +/-) OR pN1-3



J Clin Oncol 39:1448-1457.



Node +       Node -

Aphinity: Adjuvant pertuzumab beneficial 
only for N+ dz



Aphinity: Adjuvant pertuzumab no 
difference by ER status

ER-       ER+



No advantage of adjuvant anthracyclines vs. 
non-anthracyclines: BCIRG-006



BCIRG-006 study design



BCIRG-006 DFS (5 and 10 years)



BCIRG-006: anthracycline/trastuzumab 
combo is not superior to TCH even in >4+ 
nodes



BCIRG-006 OS: final analysis

Abstract S5-04. Presented December 11, 2015.



AC-TH: increased CHF, cardiac deaths, and AML 



Can chemo be omitted in older HER2+ pts or 
those unable to tolerate paclitaxel or docetaxel?

J Clin Oncol 38:3743-3752



Sawaki et. al non-
inferiority trial 
results:

• Non-inferiority not met, 
however:
• 3 yr DFS trastuz vs. 

trastuz/chemo: 92.4% vs 95.3% 
(HR, 1.33; 95% CI, 0.63 to 2.79; P 
=0.53).
• Observed loss of survival 

without chemotherapy ~1 
month at 3 years

J Clin Oncol 38:3743-3752



How small is too small for systemic therapy 
in HER2+ breast cancer? 



For HER2+ pT1aN0 local therapy alone 
appears sufficient

Cao et al. Cancer 2022;128:2433-2440



Adjuvant therapy in HER2+ Early Stage Breast Cancer 

Weekly 
paclitaxel/trastuzumab x 12 

based on APT trial

1 year trastuzumab

Pathologic tumor size 
<=3cm HER2+ (ER +/-) 

AND pN0

Fit for adjuvant chemotherapy?

Pathologic tumor size >3cm HER2+ 
(ER +/-) OR pN1-3

N0 N+

TCH (BCIRG-006) TCH-P (Aphinity)

Yes
No

Complete 1 year Trastuzumab+/- 
Pertuzumab 

Local therapy alone
pT1aN0?



How I treat early stage HER2+ 
breast cancer in 2023

Ø Neoadjuvant/post neoadjuvant therapy



N Engl J Med 2019;380:617-28.





Adjuvant T-DM1: improved distant DFS and 
OS

N Engl J Med 2019;380:617-28.



N Engl J Med 2019;380:617-28.



No PCR
14 cycles of TDM-1

Any ER/PR and node status

Chemotherapy + 
Trastuzumab

+ Pertuzumab in >T1c or LN+

--Surgery--

Neoadjuvant

cN0 cN >1

Complete 1 year
Trastuzumab
+Pertuzumab

Complete 1 year Trastuzumab +/- 
Pertuzumab

56% of all distant 
recurrences were

In CNS 

PCR

HER TKI?

The risk: overtreatment 
of low risk disease with 
low pCR: lower grade, 

ER+?

TCH-P is the preferred 
chemotherapy choice

Neoadjuvant therapy is the treatment of choice in all but small 
(<2cm), node negative, HER2+ cancers



In HER2+ER+, yes to endocrine therapy, but 
what about neratinib?

NCCN Breast Guidelines  Version 4.2023 pg BINV-5

NCCN Breast Guidelines  Version 4.2023 pg BINV-L 2 of 9



How I treat metastatic HER2+ 
breast cancer in 2023



2023: Remarkable Progress in the Treatment of HER2+ mBC

• Established therapies
• Pertuzumab and T-DM1

• New oral tyrosine kinase inhibitors
• Tucatinib
• Neratinib
• Pyrotinib

• Antibody drug conjugates
• Trastuzumab deruxtecan
• T-DM1

• Fc engineered antibodies
• Margetuximab

• New directions



Recurrent HER2+  breast cancer: 1st line 



Swain et al, Lancet Oncol 2020, Miles et al, Ann Oncol 2021

Peruse Study
• 1436 p\ts Rx with trastuzumab/pertuzumab + 

either paclitaxel, nab-paclitaxel or docetaxel.
• 41% received paclitaxel
• Median PFS/OS similar regardless of taxane

First-Line Pertuz/Trastuz: CLEOPATRA and Peruse
Median PFS, mo Median OS, mo

Pertuzumab + 
Trastuzumab/Doc

18.7 57.1

Placebo + 
Trastuzumab/Doc

12.4 40.8

HR 0.69 0.69



First-Line ET Plus Trastuzumab/Pertuzumab: 
PERTAIN Trial 

• Rimawi M, et al. J Clin Oncol. 2018;36:2826-2835.



PERTAIN Trial: 
Results 

Rimawi M, et al. J Clin Oncol. 2018;36:2826-2835.



Recurrent HER2+  breast cancer: 2nd line 



Patients
• Unresectable or metastatic HER2-positivea 

breast cancer 
• Previously treated with trastuzumab and 

taxane in advanced/metastatic settingb

• Could have clinically stable, treated brain 
metastases

Stratification factors
• Hormone receptor status 
• Prior treatment with pertuzumab 
• History of visceral disease

DESTINY-Breast03: First Randomized Ph3 Study of T-DXd

An open-label, multicenter study (NCT03529110)

R
1:1

T-DXd 
5.4 mg/kg Q3W

(n = 261)

T-DM1 
3.6 mg/kg Q3W

(n = 263)

Primary endpoint
• PFS (BICR)
Key secondary endpoint
• OS 
Secondary endpoints
• ORR (BICR and 

investigator)
• DOR (BICR)
• PFS (investigator)
• Safety

Interim analysis for PFS (data cutoff: May 21, 2021)
• Efficacy boundary for superiority: P < 0.000204 (based on 245 events)
• IDMC recommendation to unblind study (July 30, 2021)
Key secondary endpoint, OS: boundary for efficacy: P < 0.000265 (based on 86 events)

BICR, blinded independent central review; DOR, duration of response; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; Ph3, phase 3; 
Q3W, every 3 weeks. 
aHER2 IHC3+ or IHC2+/ISH+ based on central confirmation. bProgression during or <6 months after completing adjuvant therapy involving trastuzumab and taxane 

Cortes et al, ESMO 2021

Details:
• HR+: 50%
• Brain mets: 24 vs 20%
• Prior pertuzumab: 61%
• One line of piror rx: 50 vs 47%



HR (T-DXd vs T-DM1)

Number of Events Median PFS (mo, 95% CI) HR (95% CI)

T-DXd T-DM1 T-DXd T-DM1

All patients 87/261 158/263 NE (18.5-NE) 6.8 (5.6-8.2) 0.2840 (0.2165-0.3727)

Hormone Receptor 
Status

Positive (n = 272) 46/133 84/139 22.4 (17.7-NE) 6.9 (4.2-9.8) 0.3191 (0.2217-0.4594)

Negative (n = 248) 41/126 73/122 NE (18.0-NE) 6.8 (5.4-8.3) 0.2965 (0.2008-0.4378)

Prior Pertuzumab 
Treatment

Yes (n = 320) 57/162 98/158 NE (18.5-NE) 6.8 (5.4-8.3) 0.3050 (0.2185-0.4257)

No (n = 204) 30/99 60/105 NE (16.5-NE) 7.0 (4.2-9.7) 0.2999 (0.1924-0.4675)

Visceral Disease Yes (n = 384) 72/195 123/189 22.2 (16.5-NE) 5.7 (4.2-7.0) 0.2806 (0.2083-0.3779)

No (n = 140) 15/66 35/74 NE (NE-NE) 11.3 (6.8-NE) 0.3157 (0.1718-0.5804)

Prior Lines of 
Therapya

0-1 (n = 258) 46/132 75/126 22.4 (17.9-NE) 8.0 (5.7-9.7) 0.3302 (0.2275-0.4794)

≥2 (n = 266) 41/129 83/137 NE (16.8-NE) 5.6 (4.2-7.1) 0.2828 (0.1933-0.4136)

Brain Metastases Yes (n = 114) 31/62 31/52 15.0 (12.6-22.2) 5.7 (2.9-7.1) 0.3796 (0.2267-0.6357)

No (n = 410) 56/199 127/211 NE (22.4-NE) 7.0 (5.5-9.7) 0.2665 (0.1939-0.3665)

0.0 0.5 1.0 1.5 2.0

PFS in Key Subgroups

T-DXd T-DM1 
mPFS, mo (95% CI) 25.1 (22.1-NE) 7.2 (6.8-8.3)
12-mo PFS rate, % 
(95% CI)

76.3
(70.4-81.2) 

34.9
(28.8-41.2) 

HR (95% CI)
0.26 (0.20-0.35)
P = 6.5 × 10-24 

PFS by Investigator Assessment

Primary Endpoint: PFS by BICR
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Censor
T-DXd (n = 261)
T-DM1 (n = 263)

T-DXd T-DM1 
mPFS, mo (95% CI) NR (18.5-NE) 6.8 (5.6-8.2)
12-mo PFS rate, % 
(95% CI)

75.8
(69.8-80.7) 

34.1 
(27.7-40.5) 

HR (95% CI) 0.28 (0.22-0.37)
P = 7.8 × 10-22

Key Secondary Endpoint: OS

Early OS data with relatively few events (33 in the T-DXd arm, 53 in the T-DM1 arm)
aP = .007172, but does not cross pre-specified boundary of P < .000265
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T-DXd T-DM1 
mOS, mo (95% CI) NE (NE-NE) NE (NE-NE)

12-mo OS rate, % 
(95% CI)

94.1
90.3-96.4

85.9
80.9-89.7 

HR (95% CI) 0.56 (0.36-0.86)
P = .007172a

Censor
T-DXd (261)
T-DM1 (263)



Warnings and Precautions: ILD/Pneumonitis Monitoring 
and Management 

Interrupt trastuzumab deruxtecan and initiate corticosteroid 
treatment if ILD/pneumonitis is suspected 

Cumulative Probability of Adjudicated 
Drug-related Any-grade ILD

As determined by an independent interstitial lung disease adjudication committee. At data cutoff, 1 grade 1 event and 1 grade 3 event were pending adjudication.

Interstitial lung 
disease, n (%)

T-Dxd 5.4 mg/kg (N = 184)

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Any grade/Total

Aug 2019 data cutoff 5 (2.7) 15 (8.2) 1 (0.5) 0 4 (2.2) 25 (13.6)

June 2020 data cutoff 6 (3.3) 16 (8.7) 1 (0.5) 0 5 (2.7) 28 (15.2)

Promptly Investigate 
Evidence of ILD

§ Evaluate patients with 
suspected ILD by 
radiographic imaging

§ Consider consultation 
with a pulmonologist

For Asymptomatic ILD (Grade 1)
§ Consider corticosteroid treatment (eg, ≥ 0.5 mg/kg 

prednisone or equivalent)
§ Withhold trastuzumab deruxtecan until recovery to 

Grade 0
• If resolved in ≤ 28 days from date of onset, 

maintain dose
• If resolved in > 28 days from date of onset, 

reduce dose one level

For Symptomatic ILD (Grade ≥ 2)
§ Promptly initiate corticosteroid treatment (eg, ≥ 1 

mg/kg prednisone or equivalent)
§ Permanently discontinue trastuzumab deruxtecan

Time to First ILD Event (Mos)Cu
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184 (0)
No at risk (events): 

135 (16) 78 (27) 55 (27) 8 (28) 0 (28)
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ENHERTU [prescribing information]. Basking Ridge, NJ: Daiichi Sankyo Inc and Wilmington, DE: AstraZeneca Pharmaceuticals LP; 2019.Modi et al, SABCS 2020



Powell, et al AACR 2021



Adverse Events of Special Interest
Adjudicated as drug-related ILD/pneumonitisa, n (%)

n (%) Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Any Grade

T-DXd (n = 257) 7 (2.7) 18 (7.0) 2 (0.8) 0 0 27 (10.5)

T-DM1 (n = 261) 4 (1.5) 1 (0.4) 0 0 0 5 (1.9)

• There were no grade 4 or 5 adjudicated drug-related ILD/pneumonitis events observed with T-DXd

.
aPatients with prior history of ILD/pneumonitis requiring steroids were excluded. bLeft ventricular dysfunction. cDecreased ejection fraction.

LVEF decrease, n (%)

n (%) Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Any Grade

T-DXd (n = 257) 1 (0.4)b 6 (2.3)c 0 0 0 7 (2.7)

T-DM1 (n = 261) 0 1 (0.4)c 0 0 0 1 (0.4)

• In the T-DXd arm, all reported adverse events of LVEF decrease were asymptomatic and no cases of cardiac failure 
occurred

Gastrointestinal disorders
Nausea 187 (72.8) 17 (6.6) 72 (27.6) 1 (0.4)
Vomiting 113 (44.0) 4 (1.6) 15 (5.7) 1 (0.4)
Diarrhea 61 (23.7) 1 (0.4) 10 (3.8) 1 (0.4)

Drug-Related TEAEs in ≥20% of Patients
T-DXd T-DM1All grade grade >3 All grade grade >3





HER2CLIMB Primary Analysis Results
• The HER2CLIMB trial met all primary and alpha-controlled secondary 

endpoints at the first interim analysis.
• Importantly, the secondary endpoint of PFS in patients with brain 

metastases was met.

*The primary endpoint of PFS was assessed in the first 480 patients enrolled.

PFS by BICR
N=480*

Risk of progression or 
death was reduced by 

46% (HR.54)

PFS by BICR in patients 
with brain metastases

N=291

Risk of progression or 
death was reduced by 

52% (HR .48)

Overall Survival
N=612

Risk of death was 
reduced by 

34% (HR .66)

Murthy RK, et al. N Engl J Med 2020;382:597-609.
Curigliano G et al. ASCO 2021. Abstract 1043.

95% CI: 0.42 to 0.71, P<0.001 95% CI, 0.50 to 0.88, P=0.005 95% CI, 0.34 to 0.69, P<0.001

PFS 5.6 to 7.8 mo. OS 17.4 to 21.9 mo. PFS 5.4 to 7.6 mo.

Updated OS: 19.2 vs 24.7 mo.



Events
N=291

HR 
(95% CI) P Value

TUC+Tras+Cape 106/198 0.48 
(0.34, 0.69)

<0.00001

Pbo+Tras+Cape 51/93

60%

25%34%

0%

Median

Risk of progression or death in 

patients with brain metastases was 

reduced by 52% in the total 

population

One-year PFS (95% CI): 

TUC+Tras+Cape

25% 

(17, 34) 

Pbo+Tras+Cape

0%

Median PFS (95% CI): 

7.6 months 

(6.2, 9.5) 

5.4 months 

(4.1, 5.7)

PFS and OS for Patients with Brain Metastases

Median

70.1%

46.7%

Events
N=291

HR 
(95% CI) P Value

TUC+Tras+Cape 68/198 0.58 
(0.40, 0.85)

0.005
Pbo+Tras+Cape 46/93

Risk of death was reduced by 
42% in patients with brain 

metastases 

One-year OS (95% CI): 

TUC+Tras+Cape
70.1% 

(62.1, 76.7)

Pbo+Tras+Cape
46.7% 

(33.9, 58.4)

Median OS (95% CI): 

18.1 months 
(15.5, NE) 

12.0 months 
(11.2, 15.2)



Safety: Most Common AEs (>20% for Tucatinib)

Okines et al, ASCO 2020

21.3% 20%18.6%

11.2%

10.2% 6.6%

80.9%

53.5%

Serio
us A

Es 
4 v

s 3
.3%

Capecitabine most commonly reduced, withheld, & 
discontinued drug due to AEs on both arms



T-DM1

Taxane + trastuzumab + pertuzumab*# or ET+trastuz/pertuz

Trastuzumab Deruxtecan

Margetuximab + chemotherapy

Trastuzumab + lapatinib or other chemotherapies

Neratinib + capecitabine (for CNS benefits) 

Current Approach for Metastatic HER2+ Breast Cancer

2023 Approach to Therapy for HER2+ mBC

or

or

1st line

2nd line

3rd line

4th line

5th line+

*AI+TP in select cases and for maintenance in ER+ disease; # endocrine Tx + HER2 therapy at clinically appropriate points for ER+ MBC

Tucatinib/Trastuzumab/
capecitabine

Active CNS disease

Trastuzumab Deruxtecan

Tucatinib
Trastuzumab/capecitabine

T-DM1

Adapted from Modi, ESMO 2021

ET +TP maintenance



Thank You!


