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Considerations

LMU Breast Center | 10.12.25 | Prof. Nadia Harbeck, MD

with localized HER2-positive breast cancer
in the care of patients



Early HER2+ breast cancer
Trastuzumab reduces recurrence and mortality by a third1

1EBCTCG, Lancet Oncol 2021
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trastuzumab increased from 9·0% to 10·6% (appendix 
p 21). To minimise the effects of crossover, we compared 
the recurrence reductions seen with concurrent versus 
sequential trastuzumab in years 0–4 from randomisation, 
which showed a significantly larger reduction with 
concurrent treatment than with sequential treatment 
(p=0·02; appendix p 22). This indirect comparison is 
supported by the direct randomised com parison between 
concurrent and sequential trastuzumab in the NCCTG 
trial N9831, in which there were fewer distant recurrences 
(RR 0·78, 95% CI 0·63–0·97; p=0·026) and breast cancer 

deaths (0·76, 0·60–0·96, p=0·023) with concurrent 
trastuzumab than with sequential trastuzumab (appendix 
pp 23–24).

Overall, there was no apparent increase in deaths 
without breast cancer recurrence in the trastuzumab 
group (RR 0·90, 95% CI 0·72–1·12; p=0·35; appendix 
p 19). Similarly, there was no apparent increase in 
cardiovascular mortality (RR 1·23, 95% CI 0·73–2·06; 
p=0·44) or in deaths from new cancers at sites other than 
the breast (0·79, 0·54–1·17; p=0·24). However, there 
were more deaths unrelated to breast cancer in the first 
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Figure 2: Effect of trastuzumab versus control on recurrence and mortality
10-year cumulative risk of any recurrence (ie, distant, local, or contralateral; A), breast cancer mortality (B), death without any recurrence (C), and death from any 
cause (D). Breast cancer mortality rates calculated by total rate (events/woman-years) – rate in women without recurrence. Error bars are 95% CIs. O–E=observed 
minus expected. RR=rate ratio. V=variance of O–E. 
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Trastuzumab for early-stage, HER2-positive breast cancer: 
a meta-analysis of 13 864 women in seven randomised trials 
Early Breast Cancer Trialists’ Collaborative group (EBCTCG)*

Summary
Background Trastuzumab targets the extracellular domain of the HER2 protein. Adding trastuzumab to chemotherapy 
for patients with early-stage, HER2-positive breast cancer reduces the risk of recurrence and death, but is associated 
with cardiac toxicity. We investigated the long-term benefits and risks of adjuvant trastuzumab on breast cancer 
recurrence and cause-specific mortality.

Methods We did a collaborative meta-analysis of individual patient data from randomised trials assessing chemotherapy 
plus trastuzumab versus the same chemotherapy alone. Randomised trials that enrolled women with node-negative 
or node-positive, operable breast cancer were included. We collected individual patient-level data on baseline 
characteristics, dates and sites of first distant breast cancer recurrence and any previous local recurrence or second 
primary cancer, and the date and underlying cause of death. Primary outcomes were breast cancer recurrence, breast 
cancer mortality, death without recurrence, and all-cause mortality. Standard intention-to-treat log-rank analyses, 
stratified by age, nodal status, oestrogen receptor (ER) status, and trial yielded first-event rate ratios (RRs).

Findings Seven randomised trials met the inclusion criteria, and included 13 864 patients enrolled between 
February, 2000, and December, 2005. Mean scheduled treatment duration was 14·4 months and median follow-up 
was 10·7 years (IQR 9·5 to 11·9). The risks of breast cancer recurrence (RR 0·66, 95% CI 0·62 to 0·71; p<0·0001) and 
death from breast cancer (0·67, 0·61 to 0·73; p<0·0001) were lower with trastuzumab plus chemotherapy than with 
chemotherapy alone. Absolute 10-year recurrence risk was reduced by 9·0% (95% CI 7·4 to 10·7; p<0·0001) and 
10-year breast cancer mortality was reduced by 6·4% (4·9 to 7·8; p<0·0001), with a 6·5% reduction (5·0 to 8·0; 
p<0·0001) in all-cause mortality, and no increase in death without recurrence (0·4%, –0·3 to 1·1; p=0·35). The 
proportional reduction in recurrence was largest in years 0–1 after randomisation (0·53, 99% CI 0·46 to 0·61), with 
benefits persisting through years 2–4 (0·73, 0·62 to 0·85) and 5–9 (0·80, 0·64 to 1·01), and little follow-up beyond 
year 10. Proportional recurrence reductions were similar irrespective of recorded patient and tumour characteristics, 
including ER status. The more high risk the tumour, the larger the absolute reductions in 5-year recurrence (eg, 5·7% 
[95% CI 3·1 to 8·3], 6·8% [4·7 to 9·0], and 10·7% [7·7 to 13·6] in N0, N1–3, and N4+ disease).

Interpretation Adding trastuzumab to chemotherapy for early-stage, HER2-positive breast cancer reduces recurrence 
of, and mortality from, breast cancer by a third, with worthwhile proportional reductions irrespective of recorded 
patient and tumour characteristics. 

Funding Cancer Research UK, UK Medical Research Council.

Copyright © 2021 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 
4.0 license.

Introduction 
Amplification of the HER2 gene (also known as ERBB2) 
is present in 10–20% of tumours in patients with early-
stage breast cancer and is associated with aggressive 
cancers and an increased risk of disease recurrence.1,2 
Trastu zumab, a humanised IgG1 mono clonal antibody 
that targets the extracellular domain of the HER2 protein, 
improves progression-free survival and over all survival 
when administered in combination with chemotherapy 
in HER2-positive metastatic breast cancer.3 Substantial 
benefits are also seen with trastuzumab added to 
chemotherapy in non-metastatic breast cancer.4–10 Hence, 
trastuzumab combined with chemotherapy is now a 
standard treatment for both metastatic and early-stage, 
HER2-positive breast cancer.

HER2 status is most reliably ascertained by in-situ 
hybridisation using probes to label the number of gene 
copies of HER2 and the chromosome 17 centromere 
(CEP17), with most trials accepting a HER2 to CEP17 
ratio of at least 2·0 as positive.11 Alternatively, immuno-
histochemical staining of the HER2 protein can be used, 
with 3+ on a scale of 0, 1+, 2+, and 3+ considered as 
positive, and in-situ hybridisation used to confirm HER2 
status for tumours that are 2+.

However, it is not clear how the level of HER2 amplifi-
cation, tumour characteristics, in particular oestrogen 
receptor (ER) status, or other patient risk factors 
influence the magnitude and duration of treatment 
benefit. Trastuzumab is expensive and can be associated 
with cardiac toxicity, particularly when administered with 



ESMO early breast cancer guidelines
HER2+ 1

1Loibl et al, Annals Oncol 2024; esmo.org



Low-risk HER2+ early breast cancer
APT trial1 – 10-year follow-up

1 Tolaney et al, Lancet Oncology 2023

iDFS (overall cohort) iDFS according to HR status



ESMO early breast cancer guidelines
HER2+ 1

1Loibl et al, Annals Oncol 2024; esmo.org



HER2+ early breast cancer
Neoadjuvant chemotherapy: Anthracyclines vs. A-free regimens?1

1 Harbeck N, Breast 2022

FEC = 5-Fluorouracil-Epirubicin-cyclophosphamide; pac = Paclitaxel; T = Docetaxel; Cb = Carboplatin; H = trastuzumab; P = pertuzumab n.a. = not applicable.
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Recommended 
post-neoadjuvant 
treatment per study 
protocol║
pCR: radiotherapy and 
concomitant trastuzumab ± 
pertuzumab for up to 1 year
No pCR: radiotherapy and 
T-DM1 for up to 14 cycles
HR-positive: endocrine 
therapy

High-resolution computed tomography chest scans were performed every 6 weeks during treatment; if ILD/pneumonitis was suspected while receiving T-DXd, treatment was interrupted and a full investigation completed. Echocardiograms or multigated acquisition 
scans were performed during screening (<28 days prior to randomization), during treatment (<3 days before Cycle 5), and at end of treatment to assess left ventricular ejection fraction. *5.4 mg/kg Q3W; †paclitaxel (80 mg/m2 QW) + trastuzumab (6 mg/kg Q3W) + 
pertuzumab (840 mg loading dose followed by 420 mg Q3W); ‡doxorubicin (60 mg/m2 Q2W) + cyclophosphamide (600 mg/m2 Q2W); §paclitaxel (80 mg/m2 QW) + trastuzumab (8 mg/kg loading dose followed by 6 mg/kg Q3W) + pertuzumab (840 mg loading dose followed by 420 mg 
Q3W); ¶the recommended window for surgery was 3–6 weeks following administration of the last dose of neoadjuvant study treatment; ║administered as part of the patient’s SOC at the investigator’s discretion. cT, clinical tumor stage; ER, estrogen receptor; IHC, immunohistochemistry; 
ILD, interstitial lung disease; ISH+, in situ hybridization–positive; N, nodal stage; PR, progesterone receptor; QXW, every X weeks; T-DM1, trastuzumab emtansine; ypT0/is ypN0, absence of invasive cancer in the breast and axillary nodes; ypT0 ypN0, absence of invasive and in-situ 
cancer in the breast and axillary nodes

DESTINY-Breast11 study design 
A randomized, global, multicenter, open-label, Phase 3 study 
(NCT05113251)

n=286

Randomized
1:1:1

Patient population
• Previously untreated 

HER2+ eBC
• HR-positive or 

HR-negative
• High-risk defined as:

– ≥cT3 and N0−3 or 
cT0–4 and N1−3

– Inflammatory BC

Primary endpoint
• pCR (ypT0/is ypN0) by blinded 

central review
Secondary endpoints
• pCR (ypT0 ypN0) by blinded 

central review
• EFS
• Safety
• Pharmacokinetics and 

immunogenicity
• Invasive disease-free survival
• Overall survival
• Health-related quality of life
Additional outcome 
measures
• Residual cancer burden (RCB)

Data cutoff: 
March 12, 2025

n=321

n=320

Stratification factors
• HR status: ER and/or 

PR-positive or negative
• HER2 status: (IHC 3+ or 

ISH+ in the absence of 
IHC 3+ status)

Nadia Harbeck, MD
Abstract 291O

ddAC‡ → THP§

4 + 4 cycles

T-DXd* → THP†

4 + 4 cycles

The T-DXd alone arm closed on March 13 2024, following 
Independent Data Monitoring Committee recommendation 

The reasons were multifactorial, including a lower pCR rate, low likelihood that 
T-DXd alone would be superior to ddAC-THP, and the timing of surgery

T-DXd*
8 cycles



*Brazil, Bulgaria, Peru, Poland, Russia, and Saudi Arabia; †not reported for four patients (1.2%), nine patients (2.8%) and five patients (1.7%) in the T-DXd-THP, ddAC-THP, and T-DXd alone arms, respectively; ‡centrally confirmed. Not categorized for one patient (0.3%) in the T-DXd-
THP arm and missing for one patient (0.3%) in the ddAC-THP arm; §the proportion of patients with HR-negative disease was capped at 30% to reflect natural prevalence. Missing for two patients (0.6%) and one patient (0.3%) in the T-DXd-THP and T-DXd alone arms, respectively; ¶ER 
and/or 
PR-positive per electronic case report form data; ║unknown in eight patients (2.5%), four patients (1.3%), and 12 patients (4.2%) in the T-DXd-THP, ddAC-THP, and T-DXd alone arms, respectively

Patient demographics and key baseline characteristics
T-DXd-THP (n=321) ddAC-THP (n=320) T-DXd (n=286)

Median (range) age, years 50 (25–82) 50 (23–79) 50 (23–79)
Female, n (%) 321 (100) 320 (100) 286 (100)

Geographical region, n (%)

Asia 
Western Europe
North America
Rest of world*

152
69
43
57

(47.4)
(21.5)
(13.4)
(17.8)

152
77
41
50

(47.5)
(24.1)
(12.8)
(15.6)

124
66
52
44

(43.4)
(23.1)
(18.2)
(15.4)

Race, n (%)†

Asian
White
Black or African American
Other

160
140

5
12

(49.8)
(43.6)
(1.6)
(3.7)

157
137

7
10

(49.1)
(42.8)
(2.2)
(3.1)

127
139

7
8

(44.4)
(48.6)
(2.4)
(2.8)

Eastern Cooperative Oncology Group 
performance status score, n (%)

0
1

278
43

(86.6)
(13.4)

280
40

(87.5)
(12.5)

252
34

(88.1)
(11.9)

HER2 status, n (%)‡ IHC 3+
Other

280
40

(87.2)
(12.5)

283
36

(88.4)
(11.3)

254
32

(88.8)
(11.2)

HR status, n (%)§ Positive¶ 236 (73.5) 235 (73.4) 205 (71.7)

Clinical tumor stage, n (%) cT0–2
cT3–4

176
145

(54.8)
(45.2)

188
132

(58.8)
(41.3)

157
129

(54.9)
(45.1)

Nodal status, n (%)║ N0
N+

26
287

(8.1)
(89.4)

35
281

(10.9)
(87.8)

20
254

(7.0)
(88.8)

Nadia Harbeck, MD
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Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

pCR (ypT0/is ypN0): primary endpoint

Nadia Harbeck, MD

For the ITT population, treatment effects were estimated by the difference in pCR with 95% CIs and P-values based on the stratified Miettinen and Nurminen’s method, with strata weighting by sample size (ie Mantel–Haenszel weights)
Patients with no valid records regarding pCR status for any reason were considered to be non-responders (including but not limited to withdrawal from the study, progression of disease or death before surgery, lack of surgical specimen, or defined as not evaluable by the central pathologist). 
Subgroup analyses were unstratified. *By blinded central review; †pCR responders were defined as patients who only received randomized study treatment (at least one dose) and had pCR; ‡two-sided P-value crossed the 0.03 prespecified boundary. ITT, intent-to-treat

HR-positive HR-negativeITT population† (primary endpoint)

Neoadjuvant T-DXd-THP demonstrated a statistically significant and 
clinically meaningful improvement in pCR vs ddAC-THP

Improvement was observed in both the HR-positive and HR-negative subgroups

61,4
52,3

83,1
67,1
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T-DXd-THP ddAC-THP T-DXd-THP ddAC-THP

69/83145/236 57/85123/235
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0

20

40

60

80

100

T-DXd-THP ddAC-THP

180/320216/321

Δ16.1%
(95% CI 3.0, 28.8)

Δ9.1%
(95% CI 0.2, 17.9)

Δ11.2% 
(95% CI 4.0, 18.3; P=0.003‡)
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pCR rate, % (n/N)
T-DXd-THP 

(n=321)
ddAC-THP 

(n=320) ΔpCR, % (95% CI)

All patients 67.3 (216/321) 56.3 (180/320) 11.2 (4.0, 18.3)

Age at baseline <65 years 66.7 (188/282) 58.0 (167/288) 8.7 (0.7, 16.5)
≥65 years 71.8 (28/39) 40.6 (13/32) 31.2 (8.0, 51.4)

Geographical region

Asia 66.5 (101/152) 56.6 (86/152) 9.9 (−1.1, 20.6)
Western Europe 75.4 (52/69) 62.3 (48/77) 13.0 (−2.2, 27.5)
North America 74.4 (32/43) 36.6 (15/41) 37.8 (16.8, 55.7)
Rest of world* 54.4 (31/57) 62.0 (31/50) −7.6 (−25.7, 11.2)

Eastern Cooperative Oncology 
Group performance status score

0 68.7 (191/278) 55.7 (156/280) 13.0 (5.0, 20.9)
1 58.1 (25/43) 60.0 (24/40) −1.9 (−22.6, 19.1)

Menopausal status Post 68.8 (86/125) 56.9 (87/153) 11.9 (0.5, 23.0)
Pre 66.9 (123/184) 55.2 (90/163) 11.6 (1.4, 21.7)

HER2 status IHC 3+ 71.1 (199/280) 61.5 (174/283) 9.6 (1.8, 17.3)
Other 42.5 (17/40) 16.7 (6/36) 25.8 (5.2, 44.4)

HR status Positive 61.4 (145/236) 52.3 (123/235) 9.1 (0.2, 17.9)
Negative 83.1 (69/83) 67.1 (57/85) 16.1 (3.0, 28.8)

American Joint Committee on 
Cancer clinical stage

II–IIIA 65.7 (163/248) 56.4 (146/259) 9.4 (0.9, 17.7)
IIIB–IIIC 72.2 (52/72) 55.7 (34/61) 16.5 (0.1, 32.3)

Nodal status N0 57.7 (15/26) 57.1 (20/35) 0.6 (−24.2, 24.8)
N+ 68.3 (196/287) 56.6 (159/281) 11.7 (3.8, 19.5)

Size of circle is proportional to the total sample size in a subgroup. *Brazil, Bulgaria, Peru, Poland, Russia, and Saudi Arabia

pCR (ypT0/is ypN0) by subgroups

Improvement in pCR for T-DXd-THP vs ddAC-THP was observed across most pre-specified subgroups

Favors ddAC-THPFavors T-DXd-THP
−200204060 −40

Nadia Harbeck, MD
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Post-neoadjuvant treatments

Nadia Harbeck, MD
Abstract 291O

Patients may have had at least one anti-cancer therapy and were counted once per therapy. *By local pCR result; †excludes patients who withdrew consent or did not receive surgery; also excludes treatment given in the metastatic setting

Post-neoadjuvant treatments were generally well balanced between T-DXd-THP and ddAC-THP arms
In both arms, more than half of patients without pCR received post-neoadjuvant T-DM1

Patients with pCR* Patients without pCR*

n (%)
T-DXd-THP 

(n=226)
ddAC-THP 

(n=190)
T-DXd-THP 

(n=95)
ddAC-THP 

(n=130)

Any adjuvant treatment† 224 (99.1) 187 (98.4) 85 (89.5) 107 (82.3)

Any cytotoxic chemotherapy-containing regimen 13 (5.8) 11 (5.8) 10 (10.5) 12 (9.2)

Any T-DM1-containing regimen 4 (1.8) 4 (2.1) 50 (52.6) 74 (56.9)

Any trastuzumab-containing regimen 213 (94.2) 174 (91.6) 37 (38.9) 34 (26.2)



EFS

Nadia Harbeck, MD
Abstract 291O

The median duration of follow up was 24.3 months with T-DXd-THP and 23.6 months with ddAC-THP. *Predicted maturity assumes that the observed EFS hazard ratio continues after data cutoff (March 12, 2025)

At data cutoff (March 12, 
2025), 

EFS event maturity was 4.5%; 
at final cutoff, maturity is 
predicted to be ~10%*

An early positive trend in EFS was observed, favoring T-DXd-THP vs ddAC-THP
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(95% CI 88.7, 95.8)
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Hazard ratio 
0.56 

(95% CI 0.26, 1.17)

EFS events: 18/320

EFS events: 
11/321



High-resolution computed tomography chest scans were performed every 6 weeks during treatment; if ILD/pneumonitis was suspected while receiving T-DXd, treatment was interrupted and a full investigation completed. Echocardiograms or multigated acquisition scans were performed during 
screening (<28 days prior to randomization), during treatment (<3 days before Cycle 5), and at end of treatment to assess left ventricular ejection fraction. Median total treatment duration of whole regimen was 24.1 months (T-DXd-THP), and 21.0 months (ddAC-THP). *Safety analyses included all patients 
who received at least one dose of any study treatment; †T-DXd-THP arm: death of unknown cause (n=1), drug-related pneumonitis adjudicated by the Independent ILD Adjudication Committee (n=1); ddAC-THP arm: investigator-determined drug-related bacterial encephalitis (n=1), drug-related pneumonitis adjudicated 
by the ILD Adjudication Committee (n=1); ‡defined as surgery not occurring within 3–6 weeks after the last cycle of neoadjuvant treatment

Overall safety summary
n (%) T-DXd-THP (n=320)* ddAC-THP (n=312)*

Any AE 314 (98.1) 308 (98.7)
Grade ≥3 120 (37.5) 174 (55.8)

Any serious AE 34 (10.6) 63 (20.2)
AE leading to any dose reduction 58 (18.1) 60 (19.2)
AE leading to any drug interruption 121 (37.8) 170 (54.5)
AE leading to any treatment discontinuation 45 (14.1) 31 (9.9)
Any AE with outcome of death† 2 (0.6) 2 (0.6)
AE of special interest

Drug-related adjudicated ILD/pneumonitis 14 (4.4) 16 (5.1)
Grade ≥3 2 (0.6) 6 (1.9)
Grade 5 1 (0.3) 1 (0.3)

Left ventricular dysfunction 4 (1.3) 19 (6.1)
Grade ≥3 1 (0.3) 6 (1.9)
Grade 5 0 0

AE leading to surgical delay‡ 11 (3.4) 8 (2.6)

The overall safety profile of T-DXd-THP was favorable vs ddAC-THP, with reduced rates of 
Grade ≥3 AEs, serious AEs, treatment interruptions, and left ventricular dysfunction

ILD incidence was low and similar in both arms

Nadia Harbeck, MD
Abstract 291O
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Hazard ratio 
0.82 

(95% CI 0.41, 1.62)
At data cutoff (March 12, 

2025), 
EFS event maturity was 5.4%

T-DXd alone arm: efficacy summary

Treatment effects were estimated by the difference in pCR with 95% CIs based on the stratified Miettinen and Nurminen’s method, with strata weighting by sample size (ie Mantel–Haenszel weights). Median duration of follow up was 24.9 months (T-DXd) and 
23.6 months (ddAC-THP). Analyses are reported in the ITT population. *The reasons were multifactorial, including a lower pCR rate, low likelihood that T-DXd alone would be superior to ddAC-THP, and the timing of surgery; †by blinded central review

pCR rate

On March 13, 2024, the T-DXd alone arm closed following Independent Data Monitoring Committee recommendation.* 
Patients who were still receiving T-DXd alone could remain on therapy or immediately switch to local SOC

%
T-DXd 

(n=286)
ddAC-THP 

(n=320)

Primary analysis
Switch to local SOC classified as non-pCR

pCR† 43.0 56.3

Δ (95% CI) −13.2 (−20.8, −5.4)

Prespecified supplementary analysis
Switch to local SOC not automatically classified as non-pCR

pCR† 51.4 57.2

Δ (95% CI) −5.8 (−13.4, 1.9)
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EFS
94.4%
(95% CI 90.5, 96.7)

93.1%
(95% CI 88.7, 95.8)

T-DXd alone showed inferior but robust pCR compared with the five-agent ddAC-THP
EFS data were similar for T-DXd alone and ddAC-THP

EFS events 
18/320

EFS events 
15/286 

0
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n (%) T-DXd (n=283)* ddAC-THP (n=312)* 
Any AE 276 (97.5) 308 (98.7)

Grade ≥3 64 (22.6) 174 (55.8)
Any serious AE 29 (10.2) 63 (20.2)
AE leading to any dose reduction 19 (6.7) 60 (19.2)
AE leading to any drug interruption 51 (18.0) 170 (54.5)
AE leading to any treatment discontinuation 22 (7.8) 31 (9.9)
Any AE with outcome of death† 1 (0.4) 2 (0.6)
AE of special interest

Drug-related adjudicated ILD/pneumonitis 14 (4.9) 16 (5.1)
Grade ≥3 0 6 (1.9)
Grade 5 0 1 (0.3)

Left ventricular dysfunction 2 (0.7) 19 (6.1)
Grade ≥3 0 6 (1.9)
Grade 5 0 0

AE leading to surgical delay‡ 18 (6.4) 8 (2.6)

T-DXd alone arm: safety summary

High-resolution computed tomography chest scans were performed every 6 weeks during treatment; if ILD/pneumonitis was suspected while receiving T-DXd, treatment was interrupted and a full investigation completed. Echocardiograms or multigated acquisition scans were performed during 
screening (<28 days prior to randomization), during treatment (<3 days before Cycle 5), and at end of treatment to assess left ventricular ejection fraction. Median total treatment duration of whole regimen was 24.0 months (T-DXd) and 21.0 months 
(ddAC-THP ). *Safety analyses included all patients who received at least one dose of any study treatment; †T-DXd alone arm: pulmonary embolism considered by investigator to be unrelated to study treatment (n=1); ddAC-THP arm: investigator-determined drug-related bacterial encephalitis (n=1), drug-related pneumonitis 
adjudicated by the ILD Adjudication Committee (n=1); ); ‡defined as surgery not occurring within 3–6 weeks after the last cycle of neoadjuvant treatment

The overall safety profile of T-DXd alone was favorable vs ddAC-THP, with reduced rates of 
Grade ≥3 AEs, serious AEs, treatment reductions/interruptions, and left ventricular dysfunction

ILD incidence was low and similar in both arms

Nadia Harbeck, MD
Abstract 291O



Updated results of APHINITY at 11.3 years median follow up (Final OS)

Loibl S, et al. ESMO Breast 2025

Node positive Node negative

∆ 1.8%

∆ 0.3%∆ 2.7%

ITT



HER2+ early breast cancer
pCR and remaining risk for recurrence in high volume disease1

1 Mackelenbergh et al, JCO 2023



This presentation is the intellectual property of the authors. Contact Sibylle.Loibl@gbg.de for permission to reprint and/or distribute

Trastuzumab
(n = 743)

T-DM1
(n = 743)

Events, no. (%) 126 (17.0) 89 (12.0)

Unstratified hazard ratio 0.66 (95% CI = 0.51, 0.87); p = 0.0027

Boundary for statistical significance hazard ratio <0.739 or p < 0.0263
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No. at risk

5 years
91.4%

87.7%

7 years
89.1%

84.4%

3 years
95.1%

93.6%

T-DM1
Trastuzumab

Significant reduction in risk of death by 34% with T-DM1

CI, confidence interval; OS, overall survival; T-DM1, ado-trastuzumab emtansine.

KATHERINE: Adjuvant T-DM1 Improves Overall Survival

Absolute OS benefit of 
4.7 % at 7 years

Loibl S et al. 2023 SABCS; Geyer et al NEJM 2025



DESTINY-Breast05 study design

Dr Charles E Geyer Jr
Abstract LBA1

A global, multicenter, randomized, open-label, phase 3 trial (NCT04622319)

BMFI, brain metastasis–free interval; CT, computed tomography; eBC, early breast cancer; DCO, data cutoff; DFS, disease-free survival; DRFI, distant recurrence–free interval; ECOG PS, Eastern Cooperative 
Oncology Group performance status; ET, endocrine therapy; HER2, human epidermal growth factor receptor 2; IDFS, invasive disease–free survival; IHC, immunohistochemistry; ILD, interstitial lung disease; ISH, 
in situ hybridization; IV, intravenous; NAT, neoadjuvant therapy; OS, overall survival; Q3W, every 3 weeks; R, randomization; RT, radiotherapy; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan.
aNAT is defined as ≥16 weeks’ NAT with ≥9 weeks trastuzumab ± pertuzumab and ≥9 weeks taxane-based chemotherapy.

• Residual invasive disease in the breast and/or 
axillary lymph nodes after neoadjuvant chemotherapy 
with HER2-directed therapy (NAT)a

• High-risk defined as presentation prior to NAT with:
o Inoperable eBC (cT4,N0-3,M0 or cT1-3,N2-3,M0)         

OR
o Operable eBC (cT1-3,N0-1,M0) with axillary 

node–positive disease (ypN1-3) after NAT
• Centrally confirmed HER2+ (IHC 3+ or ISH+) eBC
• ECOG PS 0 or 1

Key Eligibility Criteria

Stratification factors
• Extent of disease at presentation (inoperable, operable)
• HER2-targeted NAT (single, dual)
• Hormone receptor status (positive, negative)
• Post-NAT pathologic nodal status (positive, negative)

T-DXd 5.4 mg/kg IV Q3W 
for 14 cycles

N ≅ 800

R
1:1

T-DM1 3.6 mg/kg IV Q3W 
for 14 cycles

N ≅ 800 40
-d

ay
 s

af
et

y 
fo
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w
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p

N ≅ 1600

Primary endpoint
• IDFS 

Key secondary endpoint

• DFS 

Other secondary endpoints
• OS
• DRFI

• BMFI 
• Safety 

• Concomitant adjuvant ET was allowed per local practices 
• If administered, RT could be initiated concurrent with study therapy or completed 

prior to initiation of study therapy (sequential) per investigator
• ILD monitoring program for patients treated with RT

• All patients had baseline non-contrast, low dose (LD) chest CT during screening
• All RT patients (concurrent and sequential) had LD chest CT 6 weeks after start of 

study therapy, then every 12 weeks while on therapy, and at 40-day follow-up 
• Sequential RT patients had additional LD chest CT after completion of RT prior to 

start of study therapy



Primary endpoint: IDFSa

HR, hazard ratio; IDFS, invasive disease–free survival; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan. 
Efficacy stopping boundary, P = 0.0183.
aIDFS is defined as the time from randomization until the date of first occurrence of one of the following events: recurrence of ipsilateral invasive breast tumor, recurrence of ipsilateral locoregional invasive breast cancer, contralateral invasive 
breast cancer, a distant disease recurrence, or death from any cause. bTwo-sided P value from stratified log-rank test. Hazard ratio and 95% CI from stratified Cox proportional hazards model with stratification factor of operative status at disease 
presentation.
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Number at Risk:

Censor
T-DM1 (n = 817)
T-DXd (n = 818)

T-DM1
T-DXd

Δ8.7% 

53% reduction in the risk of invasive disease recurrence or death for T-DXd compared with T-DM1

T-DXd 
n = 818

T-DM1 
n = 817

Patients with events, n 
(%) 51 (6.2) 102 (12.5)

3-year IDFS, % (95% CI) 92.4 (89.7-94.4) 83.7 (80.2-86.7)
HR (95 % CI) 0.47 (0.34-0.66)

P value <0.0001b

Dr Charles E Geyer Jr
Abstract LBA1
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T-DXd

Non-CNS
25

Non-CNS
52

Categories of first IDFS events

IDFS, invasive disease–free survival; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan. 
Participants who experienced multiple types of IDFS events within 61 days of their first event are reported in the category according to the following hierarchy: distant recurrence CNS, distant recurrence non-CNS, local invasive recurrence, regional recurrence, 
contralateral breast cancer, and death without a previous event.
aCNS as sole site for distant recurrence or one of multiple distance recurrent sites bCauses of death in the T-DXd arm were 2 drug-related ILD, unrelated respiratory tract infection, acute respiratory failure (outside AE reporting period), acute respiratory distress syndrome 
(outside AE reporting period), and 2 disease progression, and in the T-DM1 arm were drug-related sepsis, unrelated ovarian cancer, unrelated aneurysm, unrelated pneumothorax, unrelated leiomyosarcoma, self-inflicted gun wound, and 2 disease progression.

Lower distant and locoregional recurrences were observed with T-DXd vs T-DM1, 
including CNS recurrences 
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Adverse events of special interest: ILD/pneumonitis and 
LV dysfunction

n (%)
Adjudicated Drug-related ILD

Any grade Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
T-DXd (n = 806)a 77 (9.6) 16 (2.0) 52 (6.5) 7 (0.9) 0 2 (0.2)
T-DM1 (n = 801)a 13 (1.6) 8 (1.0) 5 (0.6) 0 0 0

CT, computed tomography; ILD, interstitial lung disease; LV, left ventricular; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan. 
aAll patients who received at least 1 dose of study treatment. 

LV dysfunction
n (%) Any grade Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
T-DXd (n = 806)a 23 (2.9) 1 (0.1) 20 (2.5) 2 (0.2) 0 0
T-DM1 (n = 801)a 14 (1.7) 0 11 (1.4) 3 (0.4) 0 0

Adjuvant radiotherapy timing (sequential or concurrent) showed no differences in adjudicated drug-related ILD
Similar distributions of any grade adjudicated drug-related ILD events were observed with sequential and concurrent radiotherapy in 

both treatment arms (T-DXd: 10.7% and 9.6.% vs T-DM1: 2.6% and 1.0%, respectively)

Dr Charles E Geyer Jr
Abstract LBA1



TDXd for therapy de-escalation (stage I/II)

Harbeck N et al. ASCO 2024;Abstract TPS631



ExteNET: Neratinib European Label Population
iDFS in the subgroup of pts HR+ and ≤1 Year from Trastuzumab

iDFS: invasive disease-free survival. 95% of the HR+ study population received concomitant endocrine therapy.

95% of the HR+ study population received concomitant endocrine therapy.
CI, confidence interval; HR, hormone response; ITT, intention-to-treat; iDFS, invasive disease-free survival; y, years.

Data cut-off March 2017 
Chan A, et al. Clin Breast Cancer. 2021.

ITT
HR+

≤1 year T

5 y

∆7.4%

• Exploratory subset (n=295) with non-pCR
• Absolute benefit of 7.4% after 5 years of follow-up

Gnant M et al. SABCS 2018 #P2-13-01.No pCR = Residual disease



HER2+ EBC: Extended adjuvant therapy with neratinib
Real world experience1

1 Lüftner et al, ESMO 2025;Abstract 299P

NCT04388384



HER2-positive localized breast cancer
Conclusions

üSmall N0 tumors: Primary surgery - if pT1 pN0: 12 weeks of paclitaxel + 1y of trastuzumab (T) (APT)
üIf > pT1 pN0: Adjuvant Polychemotherapy + 1y T (iN0) or T + pertuzumab (P)) in N+ (APHINITY)

ü Tumors > 2cm or N+: neoadjuvant chemotherapy + T+P
ü Anthracycline-free regimens preferred
ü DB11 demonstrates efficacy and safety of T-DXd-THP in high-risk disease; pCR benefit vs ddAC-THP

ü  pCR: Continue 1y T (N0) or T+P (N+) (APHINITY)
ü  non-pCR: 1y of T-DM1 (KATHERINE) 
ü DB05: T-DXd outperforms T-DM1 in high-risk non-pCR

ü ADAPT HER2-IV will provide information on neoadjuvant and post-neoadjuvant T-DXd in stage I-II
üExtended adjuvant therapy: High-risk HR+ after 1y of T-based therapy: Consider 1y neratinib 

ü Open clinical questions remain regarding 
§ Patient selection for neoadjuvant (DB11) vs. post-neoadjuvant (DB05) T-DXd
§ Post-neoadjuvant therapy after non-pCR with T-DXd-THP
§ De-escalation approaches (e.g. ADAPT HER2-IV, PHERGAIN, TRAIN-3, COMPASS HER2)
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Case Presentation: 56-year-old woman presents with locally 
advanced ER-positive, HER2-positive breast cancer 

Dr Alan Astrow (Brooklyn, New York) 



QUESTIONS FOR THE FACULTY
How would you have approached treatment for this patient with 
extensive localized triple-positive breast cancer?

Based on the DESTINY-Breast11 data, do you believe that 
neoadjuvant T-DXd will receive FDA approval soon? If so, for which 
patients with high-risk localized disease will you utilize it? Do you 
expect it to become standard for HER2-positive breast cancer in the 
neoadjuvant setting?

For patients with HER2-positive localized breast cancer with post-
operative residual disease after neoadjuvant chemotherapy, do you 
think T-DXd is preferable to T-DM1? What comes next? 



Case Presentation: 46-year-old woman with ER-positive, 
HER2-positive Stage II BC s/p neoadjuvant TCHP with residual 
disease (13 mm, 1 positive lymph node – 3 mm) receives 
adjuvant T-DM1 but discontinues due to neuropathy

Dr Laila Agrawal (Louisville, Kentucky)



QUESTIONS FOR THE FACULTY

For which patients with localized HER2-positive breast cancer are you 
utilizing post-adjuvant neratinib? Are there patient subgroups that 
appear to benefit more from this strategy? How important is the 
improvement in the rate of CNS recurrence in your decision-making?

How do you assess adherence in your patients receiving post-adjuvant 
neratinib?

What is your approach to monitoring and management of the side 
effects associated with neratinib? 



Agenda

Module 1: Considerations in the Care of Patients with Localized HER2-Positive 
Breast Cancer — Prof Harbeck

Module 2: Previously Untreated HER2-Positive Metastatic Breast Cancer (mBC) 
— Prof Curigliano

Module 3: Optimal Management of Brain Metastases in Patients with HER2-
Positive Breast Cancer — Dr Lin

Module 4: Selection and Sequencing of Therapy for Relapsed/Refractory (R/R) 
HER2-Positive mBC in the Absence of CNS Involvement — Dr Krop

Module 5: Tolerability Considerations with HER2-Targeted Therapies — 
Dr O’Shaughnessy



Previously untreated HER2 positive 
metastatic breast cancer

Giuseppe Curigliano, MD, PhD
University of Milano and Istituto Europeo di Oncologia 

Milano, Italia



ESMO Guideline Treatment Recommendations:
1L HER2+ MBC1,2

As per EMA, palbociclib is approved for the treatment of HR+/HER2- locally advanced or MBC in combination with an aromatase inhibitor or in combination with fulvestrant in women who have received prior ET. In pre- or perimenopausal women, the ET should be 
combined with a luteinizing hormone-releasing hormone agonist.3
a For ERBB2-amplifications [ESCAT score: I-A] (Mosele, 2024). b The MCBS score only applies to the combination with docetaxel. c Ovarian function suppression should also be added for pre- and perimenopausal women [I, A].
1L, first line; EMA, European Medicines Agency; ESCAT, ESMO scale for the clinical actionability of molecular targets; ESMO, European Society for Medical Oncology; ET, endocrine therapy; FDA, Food and Drug Administration; HER2, human epidermal growth 
factor receptor 2; HR, hormone receptor; MBC, metastatic breast cancer; MCBS, magnitude of clinical benefit scale; PD, progressive disease; SmPC, Summary of Product Characteristics.
1. Gennari A, et al. Ann Oncol. 2021;32(12):1475-1495; 2. Curigliano G, et al. ESMO Metastatic Breast Cancer Living Guidelines. v1.2 April 2025. Accessed August 2025; 3. IBRANCE (palbociclib) [SmPC]. EMA. Accessed August 2025.

Adapted from Curigliano G, et al. ESMO Metastatic Breast Cancer Living Guidelines, v1.2 April 2025.

Taxane + trastuzumab-pertuzumab [I, A; MCBS 4]b followed by 
trastuzumab-pertuzumab-ET until progression [I, A]c

Stable disease or 
objective response

Patients with HER2+/HR+ MBC: 1L treatmenta

PDAdd palbociclib [I, C; not 
EMA or FDA approved]

Patients with HER2+/HR- MBC: 1L treatmenta

Taxane + trastuzumab-pertuzumab [I, A; MCBS 4]b followed by 
trastuzumab-pertuzumab until progression [I, A]

PD
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*Open label for THP arm, double blinded for pertuzumab in experimental arms; †5.4 mg/kg Q3W; ‡840 mg loading dose, then 420 mg Q3W; §paclitaxel 80 mg/m2 QW or 175 mg/m2 Q3W, or docetaxel 75 mg/m2 Q3W for a minimum 
of six cycles or until intolerable toxicity; ¶8 mg/kg loading dose, then 6 mg/kg Q3W; ║without loading dose
1L, first-line; AE, adverse event; a/mBC, advanced/metastatic breast cancer; BICR, blinded independent central review; BM, brain metastasis; DFI, disease-free interval; DOR, duration of response; ET, endocrine therapy; 
HER2+, human epidermal growth factor receptor 2–positive; HR+/−, hormone receptor–positive/–negative; ILD, interstitial lung disease; INV, investigator; mo, months; ORR, objective response rate; OS, overall survival; 
PFS, progression-free survival; PFS2, second progression-free survival; PIK3CAm, PIK3CA mutation; Q3W, every 3 weeks; QW, once weekly; R, randomization; T-DXd, trastuzumab deruxtecan; THP, taxane + trastuzumab + pertuzumab
1. Tolaney SM, et al. Oral presentation at ASCO 2025 (Abstract LBA1008); 2. NCT04784715. Updated. August 1, 2025. Available from: https://clinicaltrials.gov/study/NCT04784715 (Accessed October 15, 2025)

DESTINY-Breast09 study design
A randomized, multicenter, open-label,* Phase 3 study (NCT04784715)1,2

Stratification factors
• De-novo (~52%) vs recurrent a/mBC
• HR+ (~54%) or HR−
• PIK3CAm detected (~31%) vs not detected

T-DXd† + placebo

T-DXd† + pertuzumab‡

THP
Taxane§ + trastuzumab¶ + pertuzumab‡

n=387

n=383

Endpoints
Primary
• PFS (BICR)
Key secondary
• OS
Secondary
• PFS (INV)
• ORR (BICR/INV)
• DOR (BICR/INV)
• PFS2 (INV)
• Safety and tolerability

Arm blinded until final PFS analysis

• If T-DXd was discontinued owing to AEs (except Grade >2 ILD), patients could 
switch to trastuzumab║

• Concurrent use of ET (aromatase inhibitor or tamoxifen) was allowed for those 
with HR+ disease after six cycles of T-DXd or discontinuation of taxane

n=387

Patient population
• 1L HER2+ a/mBC
• DFI >6 mo from last 

(neo)adjuvant therapy
• One prior line of ET for 

a/mBC permitted
• Asymptomatic BMs allowed

R
1:1:1
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Background: DESTINY-Breast09 primary results

BICR, blinded independent central review; CI, confidence interval; DCO, data cutoff; HR, hormone receptor; mo, months; NC, not calculable; OS, overall survival; P, pertuzumab; PFS, progression-free survival; 
PFS2, second progression-free survival; T-DXd, trastuzumab deruxtecan; THP, taxane + trastuzumab + pertuzumab
1. Tolaney SM, et al. Oral presentation at ASCO 2025 (Abstract LBA1008); 2. Tripathy D, et al. Oncologist. 2020;25:e214–e222; 3. Baselga J, et al. N Engl J Med. 2012;366:109–119; 
4. Baselga J, et al. J Clin Oncol. 2014;32:3753–3761; 5. Swain S, et al. Cancer Res. 2023;83(Suppl. 5):P2-11-07 (Abstract)

T-DXd + P 
(n=383)

THP 
(n=387)

Median, mo (95% CI) 40.7 

(36.5, NC)
26.9

(21.8, NC)
Hazard ratio (95% CI) 0.56 (0.44, 0.71)

P-value <0.00001

Time from randomization (mo)

Pr
ob

ab
ilit

y 
of

 P
FS

1.0

0

0.8

0.6

0.4

0.2

3 9 12 15 18 21 24 27 30 33 36 420 486 4539

No. at risk

70.1% 
(95% CI 64.8, 74.8)

52.1% 
(95% CI 46.4, 57.5)

85.9% 
(95% CI 81.9, 89.1)

72.4% 
(95% CI 67.4, 76.8)

93.0% 
(95% CI 
89.9, 95.2)

87.8%
(95% CI 
84.0, 90.7)

THP 353 312 241 215273 187 160 51 32 12 5 1387 124 106 0
T-DXd + P 358 355 293 275321 242 208 82 49 21 10 3383 175 153 0

• T-DXd + P demonstrated a statistically significant 
and clinically meaningful improvement in PFS 
by BICR vs THP1

• Early OS data suggest a positive trend favoring 
T-DXd + P, with a supportive hazard ratio of 
0.60 for PFS21

• A consistent PFS benefit with T-DXd + P was 
also observed across stratification factors1

– Recurrent disease / prior treatment 
(~50% of patients in this setting2)

– HR-negative status (~50% of patients3)

– PIK3CA mutation (~30% of patients4,5)

• T-DXd + P safety data were consistent with 
known profiles of individual treatments1

DESTINY-Breast09 interim analysis (DCO February 26, 2025)
PFS by BICR: primary endpoint1
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*One patient had missing PIK3CAm status; †participants were eligible if they had brain metastases that were clinically inactive or treated/asymptomatic; ‡defined as estrogen receptor–positive and/or progesterone receptor–positive (≥1%) 
CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; HR(+/−), hormone receptor(–positive/–negative); mets, metastases; mo, months; NC, not calculable; P, pertuzumab; 
PIK3CAm, PIK3CA mutation; T-DXd, trastuzumab deruxtecan; THP, taxane + trastuzumab + pertuzumab

n (%)

De novo Recurrent HR+ HR− Detected Not detected
T-DXd + P

(n=200)
THP 

(n=200)
T-DXd + P

(n=183)
THP 

(n=187)
T-DXd + P

(n=207)
THP 

(n=209)
T-DXd + P

(n=176)
THP 

(n=178)
T-DXd + P

(n=116)
THP 

(n=121)
T-DXd + P
(n=266)*

THP 
(n=266)

ECOG PS score
0 136 (68.0) 121 (60.5) 120 (65.6) 125 (66.8) 141 (68.1) 129 (61.7) 115 (65.3) 117 (65.7) 71 (61.2) 76 (62.8) 185 (69.5) 170 (63.9)

1 64 (32.0) 79 (39.5) 63 (34.4) 62 (33.2) 66 (31.9) 80 (38.3) 61 (34.7) 61 (34.3) 45 (38.8) 45 (37.2) 81 (30.5) 96 (36.1)

Brain mets† 10 (5.0) 7 (3.5) 15 (8.2) 15 (8.0) 10 (4.8) 7 (3.3) 15 (8.5) 15 (8.4) 8 (6.9) 6 (5.0) 17 (6.4) 16 (6.0)

Visceral mets 146 (73.0) 137 (68.5) 135 (73.8) 131 (70.1) 147 (71.0) 141 (67.5) 134 (76.1) 127 (71.3) 75 (64.7) 77 (63.6) 205 (77.1) 191 (71.8)
Prior 
treatment 
status

De novo 112 (54.1) 106 (50.7) 88 (50.0) 94 (52.8) 54 (46.6) 55 (45.5) 146 (54.9) 145 (54.5)
Recurrent 95 (45.9) 103 (49.3) 88 (50.0) 84 (47.2) 62 (53.4) 66 (54.5) 120 (45.1) 121 (45.5)

HR status
Positive‡ 112 (56.0) 106 (53.0) 95 (51.9) 103 (55.1) 61 (52.6) 64 (52.9) 146 (54.9) 145 (54.5)
Negative 88 (44.0) 94 (47.0) 88 (48.1) 84 (44.9) 55 (47.4) 57 (47.1) 120 (45.1) 121 (45.5)

PIK3CAm 
status

Detected 54 (27.0) 55 (27.5) 62 (33.9) 66 (35.3) 61 (29.5) 64 (30.6) 55 (31.3) 57 (32.0)

Not detected 146 (73.0) 145 (72.5) 120 
(65.6)* 121 (64.7) 146 (70.5) 145 (69.4) 120 (68.2)* 121 (68.0)

HR status PIK3CAm statusPrior treatment status

Treatment arms were well balanced according to key disease characteristics

Key baseline disease characteristics by subgroup
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*By blinded independent central review
CI, confidence interval; mPFS, median progression-free survival; mo, months; NC, not calculable; P, pertuzumab; PFS, progression-free survival; T-DXd, trastuzumab deruxtecan; THP, taxane + trastuzumab + pertuzumab

PFS by prior treatment status
PFS:* de novo 

185 165 129 113144 101 94 36 23 8 5 1
189 179 157 148171 136 124 55 35 16 9 3

84
117

74
106

0
0

Time from randomization (mo)

THP

No. at risk
T-DXd + P

200
200

PFS:* recurrent

3 9 12 15 18 21 24 27 30 33 36 420 486 4539

168 147 112 102129 86 66 15 9 4 0 0
169 156 136 127150 106 84 27 14 5 1 0

40
58

32
47

Time from randomization (mo)

187
183

P
ro
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y 

of
 P

FS

mPFS: NC 
95% CI 36.5, NC

Hazard ratio 0.49
95% CI 0.35, 0.70

mPFS: 31.2 mo 
95% CI 23.5, NC
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mPFS: 38.0 mo 
95% CI 26.9, NC

Hazard ratio 0.63
95% CI 0.46, 0.87

mPFS: 22.5 mo 
95% CI 18.1, NC

THP

No. at risk
T-DXd + P

1.0

0

0.8

0.6

0.4

0.2

3 9 12 15 18 21 24 27 30 33 36 420 486 4539

T-DXd + P demonstrated a clinically meaningful PFS benefit vs THP 
regardless of de-novo or recurrent status
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*By blinded independent central review
CI, confidence interval; cORR, confirmed objective response rate; CR, complete response; DOR, duration of response; mDOR, median duration of response; mo, months; NC, not calculable; P, pertuzumab; 
PR, partial response; T-DXd, trastuzumab deruxtecan; THP, taxane + trastuzumab + pertuzumab

cORR and DOR by prior treatment status

CR rates and DOR favored T-DXd + P vs THP regardless of prior treatment status
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mDOR: 39.2 mo 

95% CI 35.1, NC
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*By blinded independent central review
CI, confidence interval; ET, endocrine therapy; HR(+/−), hormone receptor(–positive/–negative); mPFS, median progression-free survival; mo, months; NC, not calculable; P, pertuzumab; 
PFS, progression-free survival; T-DXd, trastuzumab deruxtecan; THP, taxane + trastuzumab + pertuzumab

PFS by HR status
PFS:* HR+ PFS:* HR−

Patients with HR+ disease could receive concurrent ET after six cycles of T-DXd or discontinuation of taxane, 
which occurred in 13.5% (T-DXd + P) versus 38.3% (THP) of patients

T-DXd + P demonstrated a clinically meaningful PFS benefit vs THP regardless of HR status

194 173 136 123153 107 88 28 18 8 1 0
194 184 162 154179 136 117 46 24 13 6 2
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Hazard ratio 0.61
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*By blinded independent central review
CI, confidence interval; cORR, confirmed objective response rate; CR, complete response; DOR, duration of response; HR(+/−), hormone receptor(–positive/–negative); mDOR, median duration of response; 
mo, months; NC, not calculable; P, pertuzumab; PR, partial response; T-DXd, trastuzumab deruxtecan; THP, taxane + trastuzumab + pertuzumab

cORR and DOR by HR status

CR rates and DOR favored T-DXd + P vs THP regardless of HR status
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*By blinded independent central review; †one patient in the T-DXd + P arm had missing PIK3CAm status
CI, confidence interval; mo, months; mPFS, median progression-free survival; NC, not calculable; P, pertuzumab; PFS, progression-free survival; PIK3CAm, PIK3CA mutation; 
T-DXd, trastuzumab deruxtecan; THP, taxane + trastuzumab + pertuzumab

PFS by PIK3CAm status

T-DXd + P demonstrated a clinically meaningful PFS benefit vs THP 
regardless of PIK3CAm status

PFS:* PIK3CAm detected PFS:* PIK3CAm not detected†
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*By blinded independent central review; †one patient in the T-DXd + P arm had missing PIK3CAm status
CI, confidence interval; cORR, confirmed objective response rate; CR, complete response; DOR, duration of response; mDOR, median duration of response; mo, months; 
NC, not calculable; P, pertuzumab; PIK3CAm, PIK3CA mutation; PR, partial response; T-DXd, trastuzumab deruxtecan; THP, taxane + trastuzumab + pertuzumab

cORR and DOR by PIK3CAm status

CR rates and DOR favored T-DXd + P vs THP regardless of PIK3CAm status
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No. of events / no. of patients mPFS2, mo (95% CI)
Hazard ratio (95% CI)T-DXd + P THP T-DXd + P THP

Prior treatment status

De novo 38/200 59/200 NC 37.4 (36.1, NC) 0.55 (0.36, 0.83)

Recurrent 41/183 56/187 NC 36.5 (30.2, NC) 0.66 (0.44, 0.99)

HR status

Positive 38/207 62/209 NC NC (33.2, NC) 0.54 (0.36, 0.81)

Negative 41/176 53/178 NC (39.6, NC) 36.5 (33.1, NC) 0.67 (0.44, 1.01)

PIK3CAm status

Detected 29/116 44/121 NC 33.2 (24.2, NC) 0.57 (0.35, 0.91)

Not detected 49/266* 71/266 NC (39.6, NC) 37.4 (36.1, NC) 0.61 (0.42, 0.87)

*One patient in the T-DXd + P arm had missing PIK3CAm status. Size of circle is proportional to the number of events. PFS2 was defined by investigators according to local standard clinical practice 
as the time from randomization to second progression (earliest progression event following first subsequent therapy) or death
CI, confidence interval; HR, hormone receptor; mo, months; mPFS2, median second progression-free survival; NC, not calculable; P, pertuzumab; PFS2, second progression-free survival; 
PIK3CAm, PIK3CA mutation; T-DXd, trastuzumab deruxtecan; THP, taxane + trastuzumab + pertuzumab

Clinically meaningful improvement in PFS2 with T-DXd + P vs THP across subgroups

Favors T-DXd + P Favors THP

0.125 0.25 0.5 1 2 4

PFS2 by subgroup 
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Safety summary by subgroup

Safety profiles in subgroups were in line with the overall safety population

Any TEAEs

Any serious TEAEs

Any possibly 
treatment-related 
Grade ≥3 TEAEs

Any TEAEs leading 
to discontinuation

Adjudicated 
drug-related 

ILD/pneumonitis

*Includes TEAEs with an onset date on or after the date of first dose and up to and including 47 days following the date of last dose of study medication or before the initiation of the first subsequent cancer therapy 
(whichever occurs first). Safety analyses included all patients who received at least one dose of study medication (at least one study drug). HR(+/−), hormone receptor(–positive/–negative); ILD, interstitial lung disease; 
P, pertuzumab; PIK3CAm, PIK3CA mutation; T-DXd, trastuzumab deruxtecan; TEAE, treatment-emergent adverse event; THP, taxane + trastuzumab + pertuzumab

Event, %*

HR status

60 40 0 20 60 80 10080100 20 40

HR+ HR−

PIK3CAm status

60 40 0 20 60 80 10080100 20 40

Detected Not detected

Prior treatment status

60 40 0 20 60 80 10080100 20 40

De novo Recurrent

T-DXd + P
THP
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• In this subgroup analysis of DESTINY-Breast09, 1L treatment with T-DXd + P 
demonstrated a clinically meaningful PFS benefit vs THP regardless of 
prior treatment, HR, or PIK3CAm status, reflecting results in the overall population

• DOR consistently favored T-DXd + P (median of ~3 years), and CR rates were higher 
with T-DXd + P (13.7–16.5%) than THP (4.1–10.7%) in all subgroups

• No new safety signals were identified for T-DXd + P; safety outcomes for each arm were 
broadly similar across subgroups and in line with the overall population

Conclusions

1L, first-line; a/mBC, advanced/metastatic breast cancer; CR, complete response; DOR, duration of response; HER2+, human epidermal growth factor receptor 2–positive; HR, hormone receptor; P, pertuzumab; 
PFS, progression-free survival; PIK3CAm, PIK3CA mutation; T-DXd, trastuzumab deruxtecan; THP, taxane + trastuzumab + pertuzumab

T-DXd + P represents an effective 1L treatment for patients 
with HER2+ a/mBC, regardless of prior treatment, HR, 

or PIK3CAm status



Potential Practice-Changing Studies in the 1L HER2+ 
MBC Treatment Landscape

THP

2L

1L Induction DESTINY-Breast093

T-DXd + Pbo
T-DXd + Pertuzumab

THP 
 

1L

Current Treatment Algorithm1,2 

HP 1L 
Maintenance

T-DXd
or

Tucatinib + trastuzumab + 
capecitabinea

Ongoing or Recently Reported Pivotal Trials: 
How to Deal With Complex Treatment Decisions?

a Tucatinib is indicated in combination with trastuzumab and capecitabine for the treatment of adult patients with HER2+ locally advanced or MBC who have received at least 2 prior anti-HER2 treatment regimens.4
1L, first line; 2L, second line; EMA, European Medicines Agency; ET, endocrine therapy; HER2, human epidermal growth factor receptor 2; HP, trastuzumab, pertuzumab; HR, hormone receptor; MBC, metastatic breast cancer; 
Pbo, placebo; T-DXd, trastuzumab deruxtecan; THP, docetaxel, trastuzumab, pertuzumab.
1. Gennari A, et al. Ann Oncol. 2021;32(12):1475-1495; 2. Curigliano G, et al. ESMO Metastatic Breast Cancer Living Guidelines, v1.2 April 2025. Accessed August 2025; 3. ClinicalTrials.gov. NCT04784715; 4. TUKYSA (tucatinib) [SmPC]. EMA. April 2025.

HR+ / HR-



Potential Practice-Changing Studies in the 
1L HER2+ MBC Treatment Landscape

THP

2L

1L Induction DESTINY-Breast093

T-DXd + Pbo
T-DXd + Pertuzumab

THP 
 

1L

Current Treatment Algorithm1,2 

Maintenance 

HP 1L 
Maintenance

T-DXd
or

Tucatinib + trastuzumab + 
capecitabinea

Ongoing or Recently Reported Pivotal Trials: 
How to Deal With Complex Treatment Decisions?

a Tucatinib is indicated in combination with trastuzumab and capecitabine for the treatment of adult patients with HER2+ locally advanced or MBC who have received at least 2 prior anti-HER2 treatment regimens.6
b One prior line of endocrine therapy is allowed for MBC.
1L, first line; 2L, second line; EMA, European Medicines Agency; ET, endocrine therapy; HER2, human epidermal growth factor receptor 2; HP, trastuzumab, pertuzumab; HR, hormone receptor; MBC, metastatic breast cancer; 
Pbo, placebo; PH FDC SC, fixed-dose combination of pertuzumab and trastuzumab for subcutaneous injection; T-DXd, trastuzumab deruxtecan; THP, docetaxel, trastuzumab, pertuzumab.
1. Gennari A, et al. Ann Oncol. 2021;32(12):1475-1495; 2. Curigliano G, et al. ESMO Metastatic Breast Cancer Living Guidelines, v1.2 April 2025. Accessed August 2025; 3. ClinicalTrials.gov. NCT04784715; 4. ClinicalTrials.gov. NCT06172127; 
5. Cortes J, et al. Poster presentation P5-03-11. SABCS 2024; 6. TUKYSA (tucatinib) [SmPC]. EMA. April 2025.

HR+ / HR-

DEMETHER4,5

T-DXd (induction, 6 cycles)
followed by PH FDC SC +/- ETb 

HR+ / HR-

Continuation of maintenance



As per EMA, palbociclib is not approved as 1L maintenance therapy in HR+ HER2+ MBC.2

a Anti-HER2 therapy options are trastuzumab + pertuzumab or trastuzumab only. The same anti-HER2 regimen should be used pre- and post-randomisation. b Palbociclib is given at a starting dose of 125 mg as capsules taken orally 
once per day for 21 days followed by 7 days off to complete a 28-day cycle. Trastuzumab dosing is determined based on a loading dose on cycle 1 day 1 of 8 mg per kilogram of body weight every 3 weeks or a maintenance dose of 6 
mg per kilogram of body weight every 3 weeks. Pertuzumab is administered at a loading dose of 840 mg infusion and then a maintenance dose of 420 mg every 3 weeks. 
1L, first line; CBR, clinical benefit rate; DoR, duration of response; EMA, European Medicines Agency; ET, endocrine therapy; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; MBC, metastatic breast cancer; 
OR, objective response; OS, overall survival; PFS, progression-free survival; PRO, patient-reported outcome.
1. ClinicalTrials.gov. NCT02947685; 2. IBRANCE (palbociclib) [SmPC]. EMA. March 2025. Accessed August 2025. 

• Anti-HER2 based 
chemotherapy 
induction prior to 
randomisation

• No evidence of 
disease 
progression after 
induction therapy

1L HR+ HER2+ MBC

1:1
N=518

Anti-HER2 therapya + ET

Anti-HER2 therapya + ET 
+ palbociclib

• OR
• CBR
• DoR
• OS
• Safety
• PRO

• PFS by investigator 
assessment

Primary Endpoint

Key Secondary 
Endpoints

Created from ClinicalTrials.gov. NCT02947685.

1L Maintenance

PATINA
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PATINA: Primary Results

AE, adverse event; CI, confidence interval; ET, endocrine therapy; HER2, human epidermal growth receptor-2; PFS, progression-free survival. 
Reference: 1. Metzger O, et al. SABCS 2024. Presentation GS2-12.

Primary Endpoint
Investigator-Assessed PFS1

Palbociclib+ 
anti-HER2 + ET

Anti-HER2 
+ ET

Events 127/261 135/257
Median PFS (95% CI), 
months 44.3 (32.4-56.8) 29.1 (23.3-38.6)

Hazard ratio (95% CI) 0.74 (0.58-0.94)

1-sided unstratified Logrank 
P value 0.0109

Median follow-up on patients who are alive and 
disease-free: 53.5 months

Ines Vaz-Luis, MD

• Safety was consistent with the known 
toxicities of the individual agents.

• Grade ≥3 AEs reported more frequently 
(≥5% higher absolute difference) in 
palbociclib arm than in the control arm 
included neutropenia, diarrhea, fatigue, 
and leukopenia. 

• Most AEs were manageable by dosing 
interruption and/or dose reduction.

• No treatment-related deaths were reported 
in either arm of the study.



HER2CLIMB-05: Study Design

Hamilton E et al. SABCS 2025;Abstract GS1-01; Dieras V et al. J Clin Oncol 2025; Dec 10 [online ahead of print].



HER2CLIMB-05 Primary Endpoint: INV-Assessed PFS

Hamilton E et al. SABCS 2025;Abstract GS1-01; Dieras V et al. J Clin Oncol 2025; Dec 10 [online ahead of print].



HER2CLIMB-05 Key Secondary Endpoint: OS

Hamilton E et al. SABCS 2025;Abstract GS1-01; Dieras V et al. J Clin Oncol 2025; Dec 10 [online ahead of print].



HER2CLIMB-05: Hepatic and Diarrhea TEAEs

Hamilton E et al. SABCS 2025;Abstract GS1-01; Dieras V et al. J Clin Oncol 2025; Dec 10 [online ahead of print].



HER2CLIMB-05: Conclusions

Hamilton E et al. SABCS 2025;Abstract GS1-01.



T-DXd (6 cycles)

• No prior systemic therapy 
for advanced disease 
(one prior line of ET for 
advanced breast cancer)

• Participants may have 
received CT or/and 
HER2-targeted therapy in 
the (neo)adjuvant setting 
with a disease-free 
interval from completion 
of the systemic treatment 
(excluding ET) to 
metastatic diagnosis ≥ 12 
months 

1L HER2+ MBC1

PH FDC SC +/- ET • 1-year PFSa

• 3-year OS

Primary Endpoints

Induction Therapy Maintenance Therapy

T-DXd will be administered at a dose of 5.4 mg/kg intravenously on day 1 of each 21-day cycle. The subcutaneous fixed-dose combination of pertuzumab and trastuzumab will be administered each 21-day cycle until 
disease progression.
a Locally determined by the Investigator according to RECIST v1.1.
1L, first line; CT, chemotherapy; ET, endocrine therapy; HER2, human epidermal growth factor receptor 2; MBC, metastatic breast cancer; OS, overall survival; PFS, progression-free survival; PH FDC SC, fixed-dose 
combination of pertuzumab and trastuzumab for subcutaneous injection; T-DXd, trastuzumab deruxtecan. 
Cortes J, et a. SABCS 2025. Poster Presentation P5-03-11.

Created from Cortes J, et al. SABCS 2025. Poster Presentation P5-03-11.

DEMETHER



Potential Practice-Changing Studies in the 
1L HER2+ MBC Treatment Landscape

THP

2L

1L Induction DESTINY-Breast093

T-DXd + Pbo
T-DXd + Pertuzumab

THP 
 

PATINA7

Palbociclib + HP + ET
HP + ET

INAVO1228

Inavolisib + PH FDC SCc

Pbo + PH FDC SCc

1L

HR+

HER2CLIMB-056

Tucatinib + HP
Pbo + HP

PIK3CAm

Current Treatment Algorithm1,2 

Maintenance 

HP 1L 
Maintenance

T-DXd
or

Tucatinib + trastuzumab + 
capecitabinea

Ongoing or Recently Reported Pivotal Trials: 
How to Deal With Complex Treatment Decisions?3-8

As per EMA, palbociclib is not approved as 1L maintenance therapy in HR+ HER2+ MBC.9 As per EMA, tucatinib is not approved as 1L maintenance therapy in HER2+ MBC.10

a Tucatinib is indicated in combination with trastuzumab and capecitabine for the treatment of adult patients with HER2+ locally advanced or MBC who have received at least 2 prior anti-HER2 treatment regimens.9 b One prior line of endocrine 
therapy is allowed for MBC. c Fixed-dose combination of pertuzumab plus trastuzumab and rHuPH20 injection for subcutaneous use.8,11 

1L, first line; 2L, second line; EMA, European Medicines Agency; ET, endocrine therapy; HER2, human epidermal growth factor receptor 2; HP, trastuzumab, pertuzumab; HR, hormone receptor; MBC, metastatic breast cancer; 
Pbo, placebo; PH FDC SC, fixed-dose combination of pertuzumab and trastuzumab for subcutaneous injection; T-DXd, trastuzumab deruxtecan; THP, docetaxel, trastuzumab, pertuzumab.
1. Gennari A, et al. Ann Oncol. 2021;32(12):1475-1495; 2. Curigliano G, et al. ESMO Metastatic Breast Cancer Living Guidelines, v1.2 April 2025. Accessed August 2025; 3. ClinicalTrials.gov. NCT04784715; 4. ClinicalTrials.gov. NCT06172127; 
5. Cortes J, et al. Poster presentation P5-03-11. SABCS 2024; 6. ClinicalTrials.gov. NCT05132582; 7. ClinicalTrials.gov. NCT02947685; 8. ClinicalTrials.gov. NCT05894239; 9. IBRANCE (palbociclib) [SmPC]. EMA. March 2025; 10. TUKYSA 
(tucatinib) [SmPC]. EMA. April 2025; 11. Swain SM, et al. J Clin Oncol. 2024;42(16_suppl):TPS1124-TPS1124.

HR+ / HR-

HR+ / HR-
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Case Presentation: 82-year-old woman presents with de 
novo metastatic (bone-only) ER-positive, HER2-positive 
breast cancer

Dr Zanetta Lamar (Naples, Florida)



QUESTIONS FOR THE FACULTY
For which patients with HER2-positive mBC would you prioritize 
T-DXd/pertuzumab in the first-line setting? Would it be a 
consideration for older patients like this?
 
How are you most likely to approach maintenance therapy when 
employing first-line T-DXd/pertuzumab? Will you continue 
T-DXd/pertuzumab indefinitely or switch to an alternative 
maintenance approach after a certain duration?
 
If a patient with HR-positive, HER2-positive mBC received first-line 
T-DXd/pertuzumab, would you consider using a CDK4/6 inhibitor as 
a component of maintenance therapy?



Agenda

Module 1: Considerations in the Care of Patients with Localized HER2-Positive 
Breast Cancer — Prof Harbeck

Module 2: Previously Untreated HER2-Positive Metastatic Breast Cancer (mBC) 
— Prof Curigliano

Module 3: Optimal Management of Brain Metastases in Patients with HER2-
Positive Breast Cancer — Dr Lin

Module 4: Selection and Sequencing of Therapy for Relapsed/Refractory (R/R) 
HER2-Positive mBC in the Absence of CNS Involvement — Dr Krop

Module 5: Tolerability Considerations with HER2-Targeted Therapies — 
Dr O’Shaughnessy



Optimal Management of Brain Metastases 
in Patients with HER2-Positive Breast Cancer

Nancy U. Lin, MD
Dana-Farber Cancer Institute

Boston, MA USA
December 10, 2025



RWD from U.S. Flatiron Database
Incidence of Brain Metastases in Pts with MBC

Data from 18,075 patients with MBC in the Flatiron database who had
    initiated a 1L of therapy up to March 1, 2021 to allow at least 2y 
    follow-up

By 3L of therapy, 21.5% of HR+/HER2+, 36.3% of HR-/HER2+ have
    developed brain metastases

Older data from the HERA trial (Pestalozzi et al, Lancet Oncol 2013)
    where HER2+ pts were followed until death reported that 47% of
    trastuzumab-treated pts eventually developed brain mets

Sammons et al, JNCI 2025



Prospective study of screening brain MRI in HER2+ or TN MBC
Brain MRI at baseline, end of 1L, end of 2L systemic therapy

TNBC ER-/HER2+ ER+/HER2+

N=75 N=43 N=29

Initial BM 8 (10.7) 5 (11.6) 1 (3.4)

Asymptomatic BM 18 (24.0) 6 (14.0) 6 (20.7)

Symptomatic BM 11 (14.7) 8 (18.6) 2 (6.9)

All BM 29 (38.7) 14 (32.6) 8 (27.6)

Initial tx: SRS (58.8%), WBRT (27.5%), surgery (3.9%), no treatment (11.8%)
Median OS after BM dx: 23.7 mo in asymptomatic vs 7.3 mo in symptomatic (HR 0.41, p=0.04)

Kim et al, SABCS 2023



Survival after BM is most favorable in HER2+ MBC
OS by DS-GPA in Multi-Institutional Academic Database

Sperduto et al, J Clin Oncol 2020

Note: These data do not reflect widespread adoption of
tucatinib and T-DXd. There is a plan to re-update the
breast cancer database for the next Breast GPA update
in 2026 to reflect patients dx’d 2018-2025



The Blood-Tumor Barrier is leaky

Biodistribution of 89Zr-trastuzumab and PET
Imaging of HER2-Positive Lesions in Patients
With Metastatic Breast Cancer

EC Dijkers, et al 
Clinical pharmacology & Therapeutics  
2010 DXd payload achieves therapeutic levels

in PDX models of breast cancer BM

N. Agar laboratory, unpublished data

Provides a therapeutic window for ADCs in the CNS 



Pooled Analysis: TUXEDO-1, DEBBRAH, & US Case Series

Bartsch et al, ESMO Open 2025

Inclusion for pooled cohort – Active, measurable, parenchymal BM received T-DXd

N=37

CNS ORR = 64.9%

CNS CBR (CR, PR, SD > 24 wks) = 81.1%

Median PFS 13.3 months

Median OS 22.5 months

100% prior trastuzumab, 78.4% prior pertuzumab, 64.9% prior T-DM1, 51.4% prior lapatinib. 
Median of 2 prior lines in TUXEDO-1; 4 prior lines in DEBBRAH and the DFCI/Duke/MDACC cohorts



Pooled Analysis: DESTINY-Breast01, -02, -03

Hurvitz et al, ESMO 2023
Andre et al, Ann Oncol 2024

Brain metastasis inclusion and definitions

Inclusion Criteria

DESTINY-Breast011 DESTINY-Breast02 and 
DESTINY-Breast032-4

• Patients with asymptomatic, previously locally treated, 
and stable BMs

• Initially, patients with previously untreated and asymptomatic BM were 
eligible

• After protocol amendments, only patients with treated, asymptomatic 
BMs were allowed

BM status was according to the following definitions by the US FDA Clinical Trial Eligibility Criteria:

o Treated/stable BMs: Patients have received prior CNS-directed therapy for their BMs, and their CNS disease is stable

o Untreated/active BMs: Patients have new BMs or progressive BMs that have not been subjected to CNS-directed therapy 
since documented progression

The population of patients with baseline BMs from DESTINY-Breast02 and -03 therefore consists of a mix of 
treated/stable and untreated/active metastases



Pooled Analysis: DESTINY-Breast01, -02, -03

Hurvitz et al, ESMO 2023
Andre et al, Ann Oncol 2024

Exploratory Best IC Response, IC-ORR and IC-DoR by BICR

DB-02: Trast/cape or lap/cape (n=41 with BM)
DB-03: TDM1 (n=42 with BM)



Pooled Analysis: DESTINY-Breast01, -02, -03

Hurvitz et al, ESMO 2023
Andre et al, Ann Oncol 2024

PFS in patients with BM in TDXd treated vs Comparator Pool

Treated/Stable BM Active BM



DESTINY-Breast12

Lin et al, ESMO 2024



DESTINY-Breast12
PFS and OS in BM Cohort

Prior lines: 1 prior (7.6%), 1 prior (50.2%), 2 prior (41.4%)

Brain Metastases Cohort (n=263)

Median PFS 17.3 months
12-month PFS 61.6%
12-month CNS PFS 58.9%
12-month OS 90.3%

Harbeck et al, Nat Med 2024



DESTINY-Breast12
Intracranial ORR with T-DXd

Harbeck N et al. Nat Med 2024



HER2CLIMB
Randomized trial including patients with stable or active BM

Murthy et al, NEJM 2019



HER2CLIMB
CNS outcomes in patients with BM 

Lin et al, SABCS 2021
Lin et al, JAMA Oncol 2023

SUBGROUP TREATMENT EVENTS HR (95% CI) P value Median CNS-PFS (95% CI)

Patients with active brain 
metastases

TUC+Tras+Cape 69/118 0.339
(0.215, 0.536) <0.00001

9.6 months (7.6, 11.1)

Pbo+Tras+Cape 35/56 4.0 months (2.9, 5.6)

Patients with treated stable 
brain metastases

TUC+Tras+Cape 25/80 0.406
(0.194, 0.850) 0.01

13.9 months (9.7, 24.9)

Pbo+Tras+Cape 13/37 5.6 months (3.0, –)

CNS PFS: 9.9 vs 4.2 mo

CNS ORR: 47.3% vs 20.0%

DoR-IC: medians 8.6 mo vs 3.0 mo

Very few pts (3.6%) with PD as 
best response



HER2CLIMB
Overall survival in BM subset

OS in Brain Mets Subset
Medians 12.5 à 21.6 months
Ø 9-month absolute gain in OS

HR 0.6 (0.44, 0.81), p<0.001

Lin et al, SABCS 2021
Lin et al, JAMA Oncol 2023



HER2CLIMB-02
Does tucatinib add to T-DM1 for HER2+ MBC?

Hurvitz et al, SABCS 2023

T-DM1 + Tucatinib 
(N=228)

T-DM1 + Placebo 
(N=235)

Presence or history of brain metastases, 
n (%)

Yes 99 (43.4) 105 (44.7)
Active 50 (21.9) 57 (24.3)

Treated stable 49 (21.5) 48 (20.4)

Noa 129 (56.6) 130 (55.3)

The primary analysis for PFS was planned after ≈331 PFS events to provide 90% power for hazard ratio of 0.7 at two-sided alpha level of 0.05. 
The first of two interim analyses for OS was planned at the time of the primary PFS analysis, if the PFS result was significantly positiveb.



HER2CLIMB-02
Tucatinib prolongs PFS when added to T-DM1

Progression-Free Survival: ITT Population

Overall ORR 36.1% vs 42.0% favoring the combination
CNS-ORR not reported 
OS, no difference at median f/u 24.4 months; await more mature data

Progression-Free Survival: BM Subset

Hurvitz et al, SABCS 2023
Hurvitz et al, Ann Oncol 2025



Summary of studies
Study DB-01/02/03 Pooled Analysis DESTINY-Breast12 HER2CLIMB HER2CLIMB-02

Regimen T-DXd T-DXd Tucatinib, trastuzumab,
capecitabine Tucatinib, TDM1

BM inclusion

Stable/treated
Active (previously untreated 
asymptomatic only) in DB-02
and DB-03

Stable or active Stable or active Stable or active

Prior therapy Varied by study 0-2 lines for MBC Prior trastuzumab, pertuzumab 
and TDM1 required Prior trastuzumab and taxane

CNS ORR 45.2% stable/treated BM
45.5% active/untreated BM

79.2% stable/treated BM
62.3% active BM (82.6% in
prev untreated)

47.3% active BM Not reported

CNS DoR 12.3 mo stable/treated BM
17.5 mo active/untreated BM Not reported 8.6 mo Not reported

CNS PFS 12.3 mo stable/treated BM
18.5 mo active/untreated BM 58.9% at 12 months 13.9 mo stable/treated BM

9.6 mo active BM Not reported

PFS in BM pts Not reported in pooled analysis 17.3 mo across all BM pts 7.6 mo 7.8 mo

OS in BM pts Not reached, stable/treated BM
30.2 mo active/untreated 90.3% at 12 months 21.6 months Not reported



Practical Questions in Clinic ….

• In what sequence should we offer T-DXd 
vs tucatinib for pts with BM?

• Is there value in continuing tucatinib 
beyond progression and switching out 
the partner?

• How should we weigh whether to switch 
systemic therapy vs offering local therapy?

• What CNS-active 
systemic therapies 
can we offer after 
T-DXd and tucatinib?



FAVORS LOCAL THERAPY

Controlled extracranial disease

Desire to maintain systemic regimen

Symptomatic lesions

Low brain met velocity

Disease amenable to SRS

Less confidence in systemic tx

Weighing Local Therapy Versus Systemic Therapy

FAVORS SYSTEMIC THERAPY

Progressive extracranial disease

Need to switch systemic regimen

Less symptomatic lesions

High brain met velocity

Concern for RT toxicity

More confidence in systemic tx



Should systemic therapy be routinely switched after local 
therapy to BM?
Isolated CNS PD on 1L HP-based regimen 
 

Collet et al, Breast Ca 2022

Factors associated with longer OS:
-Continuation of HP
-1st CNS progression-free interval 

Continued HP
N=73

Switched systemic therapy
N=47

Local therapy WBRT (n=43)
SRS (n=20)
Surgery (n=13)

WBRT (n=16)
SRS (n=8)
Surgery (n=1)

Systemic therapy HP  (n=60)
HP + taxane (n=7)
HP + capecitabine (n=3)
HP + TDM1 (n=2)
HP + lapatinib (n=1)

TDM1 (n=27)
Trastuzumab + chemo (n=17)
Lapatinib-based (n=10)



SRS for OligoPD in the CNS
 

Concept of Local-Therapy Augmented PFS

Lin et al, J Clin Oncol 2020



Radionecrosis with concurrent ADC - SRS
 

Spacing of ADC and SRS affects risk of radionecrosis

Koide et al, J Neuro Oncol 2024

Concurrent: Defined as SRS 
within 4 wks of TDM1 or T-DXd
(median 9 days)

Non-concurrent: SRS > 4 wks 
from ADC (median 250 days) 



Factors associated with greater SRS efficacy and durability of
intracranial control
 

Rashid et al, J Neuro Oncol 2025
McTyre, Radiotherapy and Oncol 2020

Smaller lesions 
  -Better lesion-specific control
  -Lower risk of radiation necrosis

Lower brain metastasis velocity
  -Better distant intracranial PFS
  -Less need for salvage WBRT

High Brain Met Velocity à shorter time to WBRT and worse OS

Higher brain metastasis velocity à May be more advantageous to switch systemic therapy 



NCCN 2025 Guidelines
CNS Tumors Guidelines – Breast Cancer

► HER2 positive

• Preferred regimens
§ Tucatinib + trastuzumab + capecitabine (category 1)
§ Fam-trastuzumab deruxtecan-nxki

• Other Recommended Regimens
§ Ado-trastuzumab emtansine (T-DM1)
§ Neratinib and T-DM1
§ Capecitabine + lapatinib 
§ Capecitabine + neratinib
§ Pertuzumab and high-dose trastuzumab
§ Paclitaxel + neratinib (category 2B)



Summary and Conclusions

Multiple active regimens for patients with HER2+ brain metastases

Important role of multi-D collaboration

Consider evidence for CNS benefit, need for extracranial disease control, brain metastasis 
velocity, QoL, and short- and long-term toxicities in selecting between options

Need to develop preventive regimens, and effective options for refractory patients



Case Presentation: 60-year-old woman with ER-positive, 
HER2-positive BC develops a cerebellar metastasis while 
receiving adjuvant anastrozole after prior anti-HER2 therapy 

Dr Justin Favaro (Charlotte, North Carolina)



QUESTIONS FOR THE FACULTY

What treatment would you recommend next for this patient?
 
How do you currently sequence available therapies for patients 
with HER2-positive mBC and brain metastases?



Case Presentation: 41-year-old woman with ER-negative, 
HER2-positive mBC develops a headache shortly after 
neoadjuvant TCHP, surgery and postneoadjuvant T-DM1 and 
is found to have an isolated 4-cm brain lesion that on surgical 
resection is found to be metastatic disease

Dr Laila Agrawal (Louisville, Kentucky)



QUESTIONS FOR THE FACULTY
What is your experience with treating radiation necrosis of the 
brain? How is this managed in your institutions? What has been 
your experience in terms of outcomes?
 
How has the availability of effective HER2-targeted systemic 
therapies affected your use of local therapies for patients with 
HER2-positive CNS metastases? Do you believe SRS or WBRT can be 
delayed or omitted in some situations with the initial use of 
systemic therapy?



Agenda

Module 1: Considerations in the Care of Patients with Localized HER2-Positive 
Breast Cancer — Prof Harbeck

Module 2: Previously Untreated HER2-Positive Metastatic Breast Cancer (mBC) 
— Prof Curigliano

Module 3: Optimal Management of Brain Metastases in Patients with HER2-
Positive Breast Cancer — Dr Lin

Module 4: Selection and Sequencing of Therapy for Relapsed/Refractory (R/R) 
HER2-Positive mBC in the Absence of CNS Involvement — Dr Krop

Module 5: Tolerability Considerations with HER2-Targeted Therapies — 
Dr O’Shaughnessy



Optimizing Management of HER2-Positive 
Advanced Breast Cancer After Initial Therapy

Ian Krop MD PhD
December 2025



Treatment Paradigm for Metastatic HER2+ Breast Cancer 
(Circa 2022)

Taxane + trastuzumab + pertuzumab1st Line

T-DM1 

Trastuzumab + 
chemotherapy

2nd Line

3rd-10th Line or Lapatinib + 
capecitabine

Endocrine therapy + 
HER2-therapy

or



Saura C et al. Ann Oncol 2024;35(3):302-7.

DESTINY-Breast01: Updated Survival Analysis of T-DXd in HER2-
Positive mBC Previously Treated with T-DM1



DESTINY-Breast03: Long-Term Survival Analysis of T-DXd Versus T-DM1 in 
HER2-Positive mBC Previously Treated with Trastuzumab and a Taxane

Cortés J et al. Nature Med 2024;30:2208-15. 



DESTINY-Breast03: Safety Summary

Cortés J et al. Nature Med 2024;30:2208-15. 



Treatment Paradigm for Metastatic HER2+ Breast Cancer 

1st Line

2nd Line

3rd-10th Line

Trastuzumab deruxtecan + pertuzumab



Treatment Paradigm for Metastatic HER2+ Breast Cancer 

1st Line

2nd Line

3rd-10th Line

Trastuzumab deruxtecan + pertuzumab

??? 

??? or ??? ???or

• Important to include HER2 targeted therapy in each regimen

• No benefit to >1 chemotherapy agent in combination with HER2 therapy

• Useful to incorporate newer generation HER2 therapies
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HER2CLIMB Trial Design 

https://clinicaltrials.gov/ct2/show/NCT02614794

Tucatinib + Trastuzumab + Capecitabine
(21-day cycle)

Tucatinib 300 mg PO BID 
+ 

Trastuzumab 6 mg/kg Q3W (loading dose 8 mg/kg C1D1) 
+

Capecitabine 1000 mg/m2 PO BID (Days 1-14)

Key Eligibility Criteria
• HER2+ metastatic breast cancer
• Prior treatment with trastuzumab, 

pertuzumab, and T-DM1
• ECOG performance status 0 or 1
• Brain MRI at baseline

• Previously treated stable brain 
metastases

• Untreated brain metastases not 
needing immediate local therapy

• Previously treated progressing brain 
metastases not needing immediate 
local therapy

• No evidence of brain metastases

Placebo + Trastuzumab + Capecitabine
(21-day cycle)

Placebo
+ 

Trastuzumab 6 mg/kg Q3W (loading dose 8 mg/kg C1D1) 
+

Capecitabine 1000 mg/m2 PO BID (Days 1-14)

N=410

N=202

*Stratification factors: presence of brain metastases 
(yes/no), ECOG status (0 or 1), and region (US or 
Canada or rest of world)

R*
(2:1)

Murthy RK et al. SABCS 2019;Abstract GS1-01; Murthy RK et al. N Engl J Med 2020;382:597-609.

https://clinicaltrials.gov/ct2/show/NCT02614794?term=her2climb&draw=2&rank=1


HER2CLIMB Updated OS results

Curigliano et al, Annals Oncology 2022 33:321
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Most Common Adverse Events (≥20% in the Tucatinib Arm) 

PPE: palmar-plantar erythrodysesthesia, AST: aspartate transaminase, ALT: alanine transaminase
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HER2CLIMB-02: Tucatinib plus T-DM1 Compared to T-DM1 Alone for 
Previously Treated Locally Advanced and Metastatic HER2-Positive BC

Hurvitz SA et al. Ann Oncol 2025; Nov 17[Article in Press]. 

Interim overall survival analysis results were immature. 
• Median OS tucatinib/T-DM1 vs T-DM1 arm: Not reached vs 38.0 months (HR=1.23; 95% CI, 0.87–1.74).



HER2CLIMB-02 Most Common TEAEs (≥20%)

TEAEs occurring in ≥20% of patients in T-DM1 + Tucatinib arm are shown.
ALT, alanine aminotransferase; AST, aspartate aminotransferase; T-DM1, trastuzumab emtansine; TEAEs, treatment-emergent adverse events.
Date of data cutoff: Jun 29, 2023.

Most common (≥5%) grade ≥3 TEAEs (T-DM1 + Tucatinib vs T-DM1 + Placebo) : ALT increased (16.5% vs 2.6%), 
AST increased (16.5% vs 2.6%), anemia (8.2% vs 4.7%), thrombocytopenia (7.4% vs 2.1%), and fatigue (6.1% vs 3.0%)

Sara Hurvitz et al, SABCS 2023



§ Addition of tucatinib to T-DM1 modestly improves PFS

• Substanial increase in toxicity with ≈20% drug discontinuation

§ Does not support use of tucatinib with T-DM1 in MBC setting

San Antonio Breast Cancer Symposium®  |  @SABCSSanAntonio

HER2CLIMB-02 Summary



Adam Brufsky

Stratification variables
• Number of prior HER2 therapies for MBC
• Disease location
• HR status
• Geographic location

Inclusion criteria
• Metastatic breast cancer (MBC)
• Centrally confirmed HER2+ disease

• ≥2 lines of HER2-directed therapy for MBC
• Asymptomatic and stable brain 

metastases permitted

Neratinib 240 mg/d + 
Capecitabine 1500 mg/m2 14/21 d

Loperamide (cycle 1)a 

Lapatinib 1250 mg/d + 
Capecitabine 2000 mg/m2 14/21 d 

R
(1:1)

Follow-up
(survival)

PD

PD

Endpoints
• Co-primary: PFS (centrally confirmed) and OS
• Secondary: PFS (local), ORR, DoR, CBR, intervention for 

CNS metastases, safety, health outcomes

No endocrine therapy permitted

Loperamide 4 mg with first dose of neratinib, followed by 2 mg every 4 h for first 3 d, then loperamide 2 mg every 6–8 h until end of Cycle 1. Thereafter as needed

n=621

NALA study design



NALA Centrally Confirmed PFS

Saura et al, JCO 2020 38:3138



NALA Overall Survival Analysis

Saura et al, JCO 2020 38:3138

24% Gr3 Diarrhea



Margetuximab: HER2-Targeted Antibody With Modified 
Fc to Increase Immune Response

• Margetuximab has same affinity for HER2 as trastuzumab
• Modified Fc (constant) domain with change in 5 amino acids

– ↑ binding to activating CD16A (FcgRIIIA) à ↑ NK, monocyte ADCC
– ↓ binding to inhibitory CD32B (FcgRIIB) à ↑ monocyte ADCC

• Largest impact in cells with low affinity Fc receptor (FF or FV)

• Hypothesis: Margetuximab superiority over trastuzumab will be greatest in 
patients with low affinity Fc receptor (FF or FV)

Affinity (nM)

CD16A (activating) aa158 ~ Trastuzumab 
(IgG1) Margetuximab

Margetuximab 
Affinity Fold 

Change

F (Phe) allele Low Affinity 1059 161 ↑ 6.6 x

V (Val) allele High Affinity 415 89 ↑ 4.6 x

CD32B (inhibitory) 52 437 ↓ 8.4x

Nordstrom JL et al. Breast Cancer Res. 2011;13(6):R123. 
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Study CP-MGAH22-04 (SOPHIA) Design1,2

Arm 1
Margetuximab (15 mg/kg Q3W) 

+ chemotherapy
in 3-week cycles

HER2+ advanced breast cancer
• ≥2 prior anti-HER2 therapies, 

including pertuzumab
• 1-3 prior treatment lines

in metastatic setting
• Prior brain metastasis OK if 

treated and stable

Stratification:
• Chemotherapy choice
• Prior therapies (≤2 vs >2)
• Metastatic sites (≤2 vs >2)

Investigator’s 
choice of 

chemotherapy
(capecitabine, 

eribulin,
gemcitabine, or 

vinorelbine)

Sequential Primary 
Endpoints

• PFS (by CBA; n=257; HR=0.67; α=0.05; power=90%)
• OS (n=385; HR=0.75; α=0.05; power=80%)

Secondary Endpoints • PFS (Investigator assessed)
• Objective response rate (ORR) by CBA

Tertiary/Exploratory 
Endpoints

• ORR (Investigator assessed)
• Clinical benefit rate (CBR), duration of response (DoR)
• Safety profile, antidrug antibody
• Effect of CD16A, CD32A, and CD32B on margetuximab efficacy

Arm 2
Trastuzumab 

(8 mg/kg loading → 6 mg/kg Q3W) 
+ chemotherapy 
in 3-week cycles

1:1 
Randomization

 (N=536)

CBA=central blinded analysis; HR=hazard ratio; OS=overall survival; PFS=progression-free survival; Q3W=every 3 weeks. 
1. Rugo HS, et al. J Clin Oncol. 2016;34(suppl 15):TPS630. 2. Clinicaltrials.gov. NCT02492711. https://clinicaltrials.gov/ct2/show/NCT02492711. Accessed September 30, 2019. 

https://clinicaltrials.gov/ct2/show/NCT02492711


SOPHIA: PFS

Rugo HS, et al. JAMA Oncol. 7:573. 2021



SOPHIA: PFS and OS in CD16-158F Carriers 
(86% of patients)

Rugo HS, et al. JAMA Oncol. 7:573. 2021

PFS OS



Current Approach for Metastatic HER2+ Breast Cancer

Approach to Therapy for Metastatic HER2+ disease 

Trastuzumab+ 
chemotherapy

Taxane + trastuzumab + pertuzumab1L

Trastuzumab deruxtecan2L

3rd Line

4th Line

5th Line+ Margetuximab + 
chemotherapy

Endocrine rx+
HER2 therapy Neratinib

HP/ET/Palbo or HP/Tucatinib

Trastuzumab deruxtecan  + 
pertuzumab

1L/maintenance

Tucatinib
Tras/cape T-DM1 THP

Tucatinib
Tras/cape T-DM1 Tucatinib

Tras/cape T-DM1 THP

Tucatinib
Tras/capeT-DM1 Tucatinib

Tras/cape T-DM1 THP



PRESENTED BY: Ian Krop, MD, PhD

Background: SHR-A1811

Ø SHR-A1811 is a novel HER2-targeted new-generation 
ADC composed of trastuzumab, a cleavable linker, and 
the topoisomerase I inhibitor payload SHR169265:1

• Payload SHR169265: high membrane permeability 
and potent cell-killing effect;

• Protease-cleavable GGFG linker: high stability;
• Moderate drug-antibody ratio of 6 and minimal 

amount of early-released toxin contribute to a 
favorable safety profile

1. 2023 AACR LB031.         2. J Clin Oncol. 2024;42(29):3453-65. References: 



HORIZON-Breast01 study design
Randomized, open-label, multicenter, active-controlled, phase 3 trial (NCT05424835)

Presenter: Erwei Song, MD

SHR-A1811 (4.8 mg/kg, IV) on day 1 of each
21-day cycle

R
1:1

K
Eligibility criteria
• HER2-positive unresectable or  

metastatic breast cancer

• Prior treatment with taxane and 

trastuzumab at the advanced stage

• or  DFI ≤ 12 months 
Pyrotinib (400 mg once daily, oral) on days 

1-21 of each 21-day cycle +
capecitabine (1000 mg/m2 twice daily, oral)

on days 1-14 of each 21-day cycle

Primary endpoint: 
• PFS (per BICR)

Secondary endpoints:  
• PFS (per INV)
• OS
• ORR
• DoR
• Safety

Stratification factors: 
ü Prior lines of chemotherapy for metastatic disease 

(1 vs 2)
ü Hormone receptor status (ER- and/or PR-positive 

vs ER- and PR-negative)

Treatment until disease progression, unacceptable toxicity, patient withdrawal, or investigator decision. 
Tumor assessments by RECIST v1.1.

HER2, human epidermal growth factor receptor 2; DFI, disease-free interval; ER, estrogen 
receptor; PR, progesterone receptor; PFS, progression-free survival; BICR, blinded independent 
central review; INV, investigator; OS, overall survival; ORR, objective response rate; DoR, duration 
of response.; R, randomization 

HER2+ advanced breast cancer



Baseline characteristics

Presenter: Erwei Song, MD

SHR-A1811 
4.8 mg/kg (N=142)

Pyrotinib plus 
capecitabine 

(N=145)
Median age (range), years 56.0 (27–74) 55.0 (31–74)

≥65 years, n (%) 24 (16.9) 14 (9.7)
ECOG performance status, n (%)

0 71 (50.0) 84 (57.9)
1 71 (50.0) 61 (42.1)

HER2 status, n (%) 
IHC 3+ 108 (76.1) 104 (71.7)
IHC 2+ and ISH+ 34 (23.9) 41 (28.3)

Hormone receptor status, n (%)
Negative 74 (52.1) 76 (52.4)
Positive 68 (47.9) 69 (47.6)

Visceral metastases, n (%) 108 (76.1) 103 (71.0)
Liver metastases, n (%) 55 (38.7) 44 (30.3)
Lung metastases, n (%) 64 (45.1) 63 (43.4)
Brain metastases, n (%) 7 (4.9) 4 (2.8)
Number of organs involved by tumor metastases

<3 76 (53.5) 77 (53.1)
≥3 66 (46.5) 68 (46.9)

SHR-A1811 
4.8 mg/kg (N=142)

Pyrotinib plus 
capecitabine 

(N=145)
Lines of previous therapy

Median number of lines 
(range) 1 (1–4) 1 (1–3)

Number of lines, n (%)
1 119 (83.8) 111 (76.6)
≥2 23 (16.2) 34 (23.4)

Primary resistance to trastuzumab, n (%)
Yes 56 (39.4) 65 (44.8)
No 84 (59.2) 75 (51.7)
Unknown 2 (1.4) 5 (3.4)

Previous anti-cancer therapy, n (%)
Taxane 142 (100.0) 145 (100.0)
Trastuzumab 142 (100.0) 142 (97.9)
Pertuzumab 102 (71.8) 105 (72.4)
Trastuzumab emtansine 7 (4.9) 10 (6.9)
Endocrine therapy 42 (29.6) 41 (28.3)

Human epidermal growth factor receptor 2 (HER2) status was evaluated by immunohistochemical analysis at the pathology department of the 
participating study site. HER2 ISH-positive refers to positive results on in situ hybridization.
Patients who had progression that had occurred within 12 months after receipt of neoadjuvant or adjuvant therapy were considered to have had 
one line of previous therapy. Lines of previous therapy did not include endocrine therapy.
Primary resistance to trastuzumab is defined as disease recurrence during or within 12 months after completing (neo)adjuvant trastuzumab 
therapy, or disease progression within 6 months of trastuzumab treatment in the advanced-stage setting.
ECOG, Eastern Cooperative Oncology Group;



Primary endpoint: PFS (per BICR)

Presenter: Erwei Song, MD

BICR, blinded independent central review; mPFS, median progression-free survival.



OS

Presenter: Erwei Song, MD

mOS, median overall survival, NR, not reached. 



TRAEs occurring in >25% of patients (either group) and ILD

Presenter: Erwei Song, MD

TRAE, treatment-related adverse event; ILD, interstitial lung disease.



Weisser et al Nat Commun. 2023; 14: 1394

• Humanized IgG1-like biparatopic HER2 
antibody

• Binds the two HER2 domains targeted by 
trastuzumab (ECD4) and pertuzumab (ECD2)

• Crosslinks multiple HER2 receptors
• Improves HER2 internalization and degradation

• Preclinical studies showed growth inhibition of 
cancer cell lines with wide range of HER2 
expression

Zanidatamab (ZW25)

Zanidatamab binding to HER2

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10011572/


Zanidatamab combinations in HER2+ 
MBC

Zani + Docetaxel1
N=37

Zani + several CT2a

N=24
Zani + CDK4/6i + Fulv3

N=45
Zani + Evorpacept

N=21

Population 1L mBC 3L+ mBC 3L+ mBC 3L+ mBC

Brain metastasis 5.4% 38.0% 16.0% 42.9%

Prior anti-HER2
   Trastuzumab
   Pertuzumab
   T-DXd
   T-DM1

21.6%
2.7%

0
0

96.0%
96.0%

0
96%

100%
98.0%
24.0%
100%

100%
95.2%
100%
66.7%

ORR 90.9% 36.4% 33.0% 33.3%

DCR 97.0% 86.4% 92.0% 71.4%

PFS, median PFS@12m 73.3% 7.3 months 12 months 3.6 months

Incidence of G3 AEs
   Neutropenia
   Diarrhea

67.6%
49.6%
8.1%

54.0%
38.0%
8.0%

60.0%
56.0%
9.0%

13.5%
0

13.5%
1Wang X et al. ASCO 2023 | 2Bedard P et al. SABCS 2021 | 3Escrivá-de-Romani S et al. SACBS 2022

aVinorelbine (n=12), capecitabine (n=8), or paclitaxel (n=4)



NCT06435429NCT06435429

EmpowHER-303: A Phase 3 Study of Zanidatamab vs Trastuzumab with Chemotherapy in Patients 
with Metastatic HER2+ Breast Cancer Whose Disease Has Progressed on Trastuzumab Deruxtecan



SUMMIT: Does neratinib have activity in breast cancers 
with somatic HER2 mutations?

• Somatic HER2 mutations seen in 3-5% of HR+ HER2 non-amplified cancers
§ More common in lobular cancers (5-8%)
§ May be acquired with endocrine resistance

• SUMMIT trial is basket study evaluating neratinib alone and in combination in 
patients with HER2 mutant breast cancer
§ Initial results showed single agent activity: 17% ORR in HR+ HER2 mutant MBC
§ Combination of neratinib and fulvestrant: 30% ORR

• Data led to cohort of neratinib + fulvestrant + trastuzumab (NFT) performed (in 
pts previously treated with CDK4/6 inhibitor

Jhaveri et al, Annals of Oncology 34:885 2023



• ORR: 63% V777L      
24% L755S             
80% dual mutation

• HER2 expression level or 
FISH amplification were 
not assoc with ORR

• Grade 3 diarrhea was 
53% with triplet despite 
loperamide prophylaxis

Jhaveri et al, Annals of Oncology 34:885 2023

SUMMIT: Does neratinib have activity in breast cancers 
with somatic HER2 mutations?



• Neratinib + fulvestrant has clinically meaningful activity in patients 
with ER+HER2 mutant MBC
§ Addition of trastuzumab may further increase benefit
§ Substantial Gr3 diarrhea – consider neratinib dose escalation

•  Neratinib based therapy can be considered an effective treatment 
option for ER+HER2 mutant MBC
§ Included in NCCN guidelines

• These data provide additional support for obtaining somatic tumor 
sequencing (tissue or ctDNA) in the MBC setting

SUMMIT: Does neratinib have activity in breast cancers 
with somatic HER2 mutations?



Case Presentation: 40-year-old woman with ER-positive, 
HER2-positive mBC receives THP and maintenance 
tucatinib + HP on trial and now has disease progression

Dr Yanjun Ma (Murfreesboro, Tennessee)



QUESTIONS FOR THE FACULTY

What treatment would you recommend for this patient who is 
concerned about hair loss?
 
Is rechallenging with tucatinib and trastuzumab, with added 
capecitabine, a reasonable option for this patient?
 
Are cold caps effective against hair loss with antibody-drug 
conjugates, including T-DXd?



Agenda

Module 1: Considerations in the Care of Patients with Localized HER2-Positive 
Breast Cancer — Prof Harbeck

Module 2: Previously Untreated HER2-Positive Metastatic Breast Cancer (mBC) 
— Prof Curigliano

Module 3: Optimal Management of Brain Metastases in Patients with HER2-
Positive Breast Cancer — Dr Lin

Module 4: Selection and Sequencing of Therapy for Relapsed/Refractory (R/R) 
HER2-Positive mBC in the Absence of CNS Involvement — Dr Krop

Module 5: Tolerability Considerations with HER2-Targeted Therapies — 
Dr O’Shaughnessy



Joyce O’Shaughnessy, MD
Baylor University Medical Center

Texas Oncology
Sarah Cannon Research Institute

Dallas TX

Tolerablity Consideratons with the Use of                 
HER2-Targeted Agents



TEAEs leading to death
• 11 (2.4%) vs 6 (1.4%)
• Treatment related: 5 (1.2%) vs 0

Most common TEAE associated 
with treatment discontinuation
• T-DXd: 5.3%, pneumonitis
• TPC: 1.4%, peripheral neuropathy

Left ventricular dysfunction
• 8.1% any grade
• 0.7% grade 3

Adjudicated as drug-related interstitial lung disease / pneumonitis*
Any gradeGrade 5Grade 4Grade 3Grade 2Grade 1n (%)

49 (11.3)3 (0.7)03 (0.7)36 (8.3)7 (1.6)T-DXd (n=434)

1 (0.2)0001 (0.2)0TPC (n=417)

Trastuzumab Deruxtecan (T-DXd): Destiny-Breast 06 Safety

Bardia et. al. NEJM 2024 
Curigliano et al. ASCO 2024

General tips:
- For nausea, olanzapine 2.5mg D1-7 at night
- Dose reductions if needed for fatigue
- Monitor baseline TTE and q3-4mo 
- ILD management: Patient counseling, more 

frequent CT scans (q9 to 12w), steroid if needed, 
ILD rechallenge for G1



• 189/371 patients (50.9%) in the T-DXd arm and 64/172 patients (37.2%) in the TPC 
arm received antiemetic prophylaxisa

• Prophylaxis was not mandatory per study protocol, but was recommended

N/V, nausea or vomiting; T-DXd, trastuzumab deruxtecan; TPC, treatment of physician’s choice.
aProphylaxis included antiemetics and antinauseants, corticosteroids for systemic use, drugs for functional gastrointestinal disorders, or other.

Nausea Vomiting

n (%)
T-DXd 
n = 371

TPC
n = 172

T-DXd 
n = 371

TPC
n = 172

Dose reduction associated with N/V 17 (4.6) 4 (2.3) 3 (0.8) 1 (0.6)
Drug interruption associated with N/V 5 (1.3) 4 (2.3) 0 0
Drug discontinuation associated with N/V 1 (0.3) 0 1 (0.3) 0

DB04: Nausea and Vomiting

Three Classes of Anti-Emetic Premedication are Recommended
These can be individualized to patient symptoms

NK-1 receptor antagonists

• Aprepitant: 125 mg (acute); 
80 mg daily for 2 days (delayed)

• Fosaprepirant: 150 mg IV
• Netupitant: 300 mg

Corticosteroids

Dexamethasone:
• Acute emesis: 8 mg once
• Delayed emesis: 8 mg daily / 

4 mg twice a day for 2–3 days

5-HT3 receptor antagonists 

• Palonosetron: 0.25 mg IV; 0.5 mg oral
• Granisetron: 1 mg IV; 2 mg oral
• Dolasetron: 100 mg oral
• Tropisetron: 5mg IV; 5mg oral
• Ondansetron: 8 mg IV; 16 mg oral

1 2 3

Rugo et al, ESMO Breast 2023; NCCN 2023

Fosaprepitant: 150 mg IV



Chemo-Induced Nausea and Vomiting (CINV): Olanzapine

Navari RM, et al. N Engl J Med. 2016

• Study design: 
• Randomized, double-blind, placebo controlled trial that 

enrolled 380 patients (majority breast cancer, also lung 
cancer, other)

• Results:
• Olanzapine significantly improved nausea vs. placebo

• Initial 24 hr: 74% vs. 45%, P=0.002
• 25-120 hr: 42% vs. 25%, P=0.002
• Overall 120-hour period:37% vs. 22%, P=0.002

• Some increase in undesired sedation

• Practical tips:
• 2.5mg olanzapine at night often sufficient 

• Can decrease further to 1.25 if too drowsy
• Can increase to 5 or 10mg if needed and tolerated
• Can extend to 10-14+ days for pts with prolonged 

nausea



• Prevention of CINV is the goal

• High emetogenicity
• NK 1 antagonist + dexamethasone + 5HT3 
• Olanzapine + dexamethasone + palonosetron
• Olanzapine + NK1 RA + 5HT3 +  dexamethasone

• Moderate emetogenicity
• Dexamethasone + 5HT3 ± NK 1 antagonist 
• Olanzapine + dexamethasone + 5HT3
• NK 1 antagonist + dexamethasone + 5HT3

• Low emetogenicity
• Dexamethasone or metoclopramide or prochlorperazine or 5HT3

• Breakthrough CINV
• Add agents from different drug classes and schedule doses

Adapted from NCCN Guidelines, Antiemesis 2025

Chemo-Induced Nausea and Vomiting (CINV): Treatment



Modi et al, ESMO 2023

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Any Grade

ILD/pneumonitis (adjudicated, drug-related), n (%)

T-DXd (n = 371) 13 (3.5) 24 (6.5) 4 (1.1)a 0 4 (1.1)a 45 (12.1)

TPC (n = 172) 1 (0.6) 0 0 0 0 1 (0.6)

Left ventricular dysfunction

Ejection fraction decreased, n (%)

T-DXd (n = 371) 2 (0.5) 15 (4.0) 1 (0.3) 0 0 18 (4.9)

TPC (n = 172) 0 0 0 0 0 0

Cardiac failure, n (%)

T-DXd (n = 371) 0 1 (0.3) 1 (0.3) 0 0 2 (0.5)

TPC (n = 172) 0 0 0 0 0 0

DB04: Adverse Events of Special Interest

ILD, interstitial lung disease; T-DXd, trastuzumab deruxtecan; TPC, treatment of physician’s choice. 
aAt the primary analysis (data cutoff, January 11, 2022), grade 3 adjudicated drug-related ILD was reported in 5 patients (1.3%). At the current data cutoff, grade 3 adjudicated drug-related ILD is reported in 4 patients (1.1%) as 
1 grade 3 ILD case worsened to grade 5 ILD. Consequently, there is an increase in the rate of grade 5 ILD (from 0.8% to 1.1%) without impact on the overall rate of adjudicated drug-related ILD. No ILD cases were pending 
adjudication at the updated data cutoff.
 1. Modi S et al. N Engl J Med. 2022;387:9-20.

Assess LVEF at baseline then every 3-4 mos, holding T-DXd as needed per standard trastuzumab guidelines 



Pooled Analysis of ILD/Pneumonitis in 9 Trastuzumab 
deruxtecan Monotherapy Studies

Powell et al, ESMO Open 2022

• 1150 pts (44.3% breast cancer) with a median treatment duration 5.8 mo (0.7-56.3)

• Overall incidence: 15.4% (grade 5: 2.2%); grade 1-2: 77.4%

• 87% had their first event within 12 months of their first dose



ABG=arterial blood gas; BAL=bronchoalveolar lavage; HRCT=high-resolution computerised tomography; ILD=interstitial lung disease; PFT=pulmonary function test; SpO2=peripheral oxygen saturation; T-DXd=trastuzumab deruxtecan.
1. Rugo HS, et al. JCO Oncol Pract. 2023;1–8.

It is recommended that patients treated with T-DXd should have 
HRCT scans at least every 12 weeks and every 6–9 weeks for 

those with respiratory history or symptoms1
• Complete history and physical
• HRCT
• Baseline SpO2
• Consider pulmonary consult for patients with significant lung comorbidities
• Provide patient education on risk and symptom identification

• HRCT at least every 12 weeks, or every 6–9 weeks with baseline respiratory symptoms
• Vital signs including SpO2 and symptom assessment with treatment visits

T-DXd-related ILD/pneumonitis should be suspected when:
• Radiographic changes potentially consistent with ILD/pneumonitis are seen
• Patient experiences acute onset of new or worsening pulmonary signs/symptoms, such as dyspnoea, cough or fever

Pre-T-DXd 
treatment

On T-DXd 
treatment

If ILD 
suspected

• Immediately hold T-DXd therapy and proceed with diagnostic workup

• Vitals and SpO2, HRCT, blood tests
• If clinically indicated, consider PFTs, ABG, and bronchoscopy/BAL

Consider:
• Consultation of a pulmonologist
• Treatment with corticosteroids as clinically indicated



Rugo et al., ESMO Open 2022

Grade 1 ILD = 
Asymptomatic
• Hold T-DXd
• Consider 

steroids
• Consider re-

challenge if 
CT findings 
resolve

Grade 2+ ILD = 
Symptomatic
• Permanently 

discontinue 
T-DXd

• Recommend 
steroids

Trastuzumab Deruxtecan (T-DXd): ILD Management



Management of LVEF Changes Associated with T-DXd

.Schmid P. ESMO Breast 2024.



Management of Neutropenia/Thrombocytopenia

.Schmid P. ESMO Breast 2024.



Trastuzumab Deruxtecan (T-DXd): T-DXd Rechallenge for G1 ILD

1. Rugo et al., ESMO Breast 2024
2. Canellas et al. ESMO 2024
3. Natsuhara et al., ASCO 2025

Pooled data from DESTINY-Breast trials1 (n=2145)
• 9.0% rate of any grade ILD (n=193)
• 45 patients retreated; 50% received steroids
• 33% rate of recurrent ILD, all grade 1-2
• Median time to recurrent ILD 64 days (range 22-391)

Similar findings in real-world studies
 

French retrospective cohort study2

• Median re-treatment duration not reported
• 33% rate of recurrent ILD (grades not reported)
 

UCSF retrospective cohort study3

• 44 pts rechallenged G1 / 19 pts G2 rechallenged; 
16-27% rate of recurrent ILD, mostly G1-2, no G5

• Median re-treatment duration 215 days (!)
 

• Re-treatment with T-DXd after grade 1 
ILD is safe with low rates of recurrent ILD

• Patients can have ongoing clinical benefit 
after re-treatment.
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AE, adverse event; DCO, data cutoff; ILD, interstitial lung disease/pneumonitis; ILD1; first Gr 1 ILD event; ILD2, any-grade recurrent ILD event; PD, progressive disease; T-DXd, trastuzumab deruxtecan.

T-DXd 
retreatment

(N = 45)
Dose level of T-DXd retreatment

Same dose, n (%) 31 (68.9)
Reduced dose, n (%) 14 (31.1)

Median time to retreatment after ILD1 onset 
(range), days

28 
(8-48)

Median retreatment cycles (range) 5.0 (1-37)
Patients with ILD2 (n = 15) 5.0 (2-23)
Patients without ILD2 (n = 30) 4.5 (1-37)

Median retreatment duration (range), days 85.0 (1-848)
Patients with ILD2 (n = 15) 85.0 (22-648)
Patients without ILD2 (n = 30) 82.5 (1-848)

T-DXd Retreatment Characteristics

• 68.9% (31/45) of patients were retreated without any dose reductions
• 24.4% (11/45) of patients were still receiving T-DXd retreatment at the DCOs of each respective study
• Progressive disease was the main reason for T-DXd retreatment discontinuation (33.3% [15/45] of patients)

• 20.0% (9/45) of patients discontinued retreatment due to recurrent ILD (ILD2)
• 33.3% (15/45) of patients were retreated for >6 months and 17.8% (8/45) of patients were retreated for >12 months

Rugo et al, ESMO Breast 2024



Symptomatic Radiation Necrosis with Concurrent 
ADC and Stereotactic Brain Radiation?

Lebow E et al.  JAMA Onc 2023 (Letter)

SHR, 4.01 [95% CI, 1.79-9.01]; P < .001

SHR: Subdistribution hazard ratios; MV: controlled for prior RT and volume

MV analysis: SHR, 4.31 [95%CI, 1.95-9.50];P <.001

Concurrent ADC + SRT defined as SRT given within 7 days 
before the ADC or within 21 days after the ADC



ExteNET: Neratinib Post-Neoadjuvant Therapy 
for Residual Disease HR+, ≤1 Year from Trastuzumab 

HR = 0.47 
8-year estimate: ∆ 9.1%HR = 0.60, ∆ 7.4%
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Grade 3 diarrhea was the most frequent AE 
in both the ITT and HR+/≤1-year populations1,a

a A total of 1319 patients with HER2+/HR+ eBC who completed prior trastuzumab-based therapy ≤1 year from randomisation were included in the safety analysis. 
TEAEs were monitored until 28 days after the last dose of study drug and graded according to National Cancer Institute Common Terminology Criteria, version 3.0.
AE, adverse event; eBC, early breast cancer; HER2+, human epidermal growth factor receptor 2-positive; HR+, hormone receptor-positive; TEAE, treatment-emergent adverse event.
1. Chan A, et al. Clin Breast Cancer 2021;21:80–91.e7.

ExteNET: TEAEs occurring in ≥10% of patients in the neratinib arm (HR+/≤1-year population) 

TEAE, n (%)
Neratinib (n=662) Placebo (n=657)

Grade 1/2 Grade 3 Grade 1/2 Grade 3
Diarrhea 365 (55) 261 (39) 213 (32) 7 (1)

Nausea 280 (42) 9 (1) 135 (21) 2 (<1)

Fatigue 177 (27) 13 (2) 129 (20) 2 (<1)

Vomiting 150 (23) 24 (4) 41 (6) 2 (<1)

Abdominal pain 145 (22) 11 (2) 58 (9) 1 (<1)

Headache 119 (18) 6 (<1) 125 (19) 1 (<1)

Upper abdominal pain 90 (14) 6 (<1) 35 (5) 3 (<1)

Rash 90 (14) 3 (<1) 40 (6) 0 (0)

Decreased appetite 79 (12) 1 (<1) 13 (2) 0 (0)

Muscle spasms 81 (12) 0 (0) 21 (3) 1 (<1)

Primary anti-diarrhea 
prophylaxis was not 
protocol-specified 

in ExteNET 



Neratinib dose escalation

Recommendations for minimizing diarrhea with neratinib

a Based on CONTROL data set published by Barcenas CH, et al. Ann Oncol 2020;31:1223–30.
DE, dose escalation; PRN, as needed.

Week 1 Week 2 Week ≥3
120 mg 

daily dose
160 mg 

daily dose
240 mg 

daily dose

3× 4× 6×

+ loperamide PRN

93% of patients (56/60) 
in the DE1 cohort of 
the CONTROL study 
escalated to the full 
dose of neratinib at 

Week ≥3

• In the CONTROL study, no patients in the neratinib DE1 cohort discontinued due to 
diarrhea after the first month



Impact of Persistance on Efficacy in the ExteNET Study With Extended Adjuvant Neratinib:   
iDFS and OS in Patients Who Received Neratinib Treatment for ≥ 11 Months

*Defined as ≥11 months of therapy or ended treatment due to disease recurrence in the neratinib group versus all randomised patients in the placebo group; 
†HR+ and ≤1 year after prior trastuzumab; ‡HR+ and ≤1 year after prior trastuzumab with residual disease post-neoadjuvant therapy (no pCR).
EMA, European Medicines Agency; HR, hormone receptor; OS, overall survival; pCR, pathologic complete response.
1. Chan A. et. al. Clin Breast Cancer.2021;21:80-91; 2. Moy B, et al. ASCO Annual Meeting. 4–8 June 2021; Poster 540.

Patients who complete the recommended 1-year duration of extended adjuvant neratinib therapy* have an absolute benefit, with 5-year iDFS 
improved from 5.1%1 (HR+ / ≤1 year population) to 7.4%2 and from 7.4%1 % (HR+ / ≤1 year no pCR population) to 11.9%2

ExteNET: HR+ / ≤1 year, no pCR population‡

≥11 months of neratinib treatment2 
ExteNET: HR+ / ≤1 year population (EMA label population)†

≥11 months of neratinib treatment2 
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Take-Home Messages   HER2-directed Therapy Toxicities
• Chest CT scans every 6-12 weeks for pts receiving T-DXd – monitor for ILD
• Hold for grade 1 – treat with steroids – resume T-DXd when ILD resolved 
• Grade 2+ ILD discontinue T-DXd and treat with steroids and pulmonary consult

• T-DXd-related acute and chronic nausea – low dose olanzapine added to highly 
emetogenic 3-drug regimen – continue until no breakthrough nausea

• Monitor LVEF baseline and every 3-4 mos

• T-DXd dose reduction reduces risk of ILD and reduces treatment-limiting fatigue 

• Neratinib-related diarrhea – start at 120 to 160 mg QD and increase as tolerated
• Aim for 11 mos adjuvant neratinib to obtain full benefit

• Avoid concurrent ADC + SRT to decrease risk of symptomatic radiation necrosis 



Case Presentation: 64-year-old woman presents with 
localized ER-negative, HER2-positive IDC 

Dr Erik Rupard (Reading, Pennsylvania)



QUESTIONS FOR THE FACULTY

What is your threshold for treatment interruption/discontinuation 
for patients experiencing LVEF decline on adjuvant trastuzumab?
 
How does the potential for cardiotoxicity with other HER2-targeted 
strategies, such as T-DM1 and T-DXd, compare to that with 
trastuzumab?

How do you think through the use of T-DXd for patients with 
preexisting cardiac dysfunction? How often do you monitor LVEF in 
your patients receiving T-DXd?

 



Case Presentation: 72-year-old woman with 
recurrent ER-positive, HER2-positive mBC receives T-
DXd and has concerning pulmonary symptoms but 
without findings on diagnostic imaging 

Case Presentation: 46-year-old woman with 
ER-positive, HER2-positive mBC to brain and lung 
with multiple prior treatments responds to T-DXd 
but develops Grade 1 ILD

Dr Kimberly Ku
(Bloomington, Illinois)

Dr Richard Zelkowitz
(Bridgeport, Connecticut)



QUESTIONS FOR THE FACULTY

What is your approach to screening for ILD with T-DXd? How would 
you approach a patient like Dr Ku’s with nonspecific shortness of 
breath but no changes on imaging? How long would you continue 
corticosteroids for this patient?
 
How do you manage Grade 1 ILD with T-DXd? In what situations will 
you rechallenge? What about Grade 2 ILD?
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Thank you for joining us!
Your feedback is very important to us. 

Please complete the survey currently up on the iPads for attendees 
in the room and on Zoom for those attending virtually. The survey 

will remain open up to 5 minutes after the meeting ends. 

How to Obtain CME Credit
In-person attendees: Please refer to the program syllabus for the 

CME credit link or QR code. Online/Zoom attendees:
The CME credit link is posted in the chat room.


