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HER2-positive MBC
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HER2CLIMB-02 Study Design

NCT03975647. https://www.clinicaltrials.gov/study/NCT03975647. Accessed Oct 5, 2023. 

a Patients who received prior tucatinib, afatinib, T-DXd, or any investigational anti-HER2, anti-EGFR, or HER2 TKIs were not eligible. Patients who received lapatinib and neratinib were not eligible if the drugs were received within 12 months of starting study 

treatment, and patients who received pyrotinib for recurrent or metastatic breast cancer were not eligible. These patients were eligible if the drugs were given for ≤21 days and were discontinued for reasons other than disease progression or severe toxicity.

b  Subsequent OS analyses are planned upon 80% and 100% of required events for the final OS analysis. 

1L, first-line; BID, twice daily; cORR, confirmed objective response rate; ECOG PS, Eastern Cooperative Oncology Group performance status; IV, intravenously; LA/MBC, locally advanced or metastatic breast cancer; OS, overall survival; PFS, progression-free 
survival; PO, orally; R, randomization; RECIST, Response Evaluation Criteria in Solid Tumors; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan; TKIs, tyrosine kinase inhibitors. 

Date of data cutoff: Jun 29, 2023. Patients were enrolled from Oct 8, 2019, to Jun 16, 2022. 

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 analysis for OS was planned at the time of the primary PFS analysis, if the PFS result was significantly positive.b 

This presentation is the intellectual property of the author/presenter. Contact them at shurvitz@fredhutch.org for permission to reprint and/or distribute

San Antonio Breast Cancer Symposium®, December 5-9, 2023

• HER2+ LA/MBC 

with progression 

after trastuzumab 

and taxane in any 

settinga

• ECOG PS ≤1

• Previously treated 

stable, progressing, 

or untreated brain 

metastases not 

requiring immediate 

local therapy

T-DM1 + Tucatinib

T-DM1 3.6 mg/kg IV and 
tucatinib 300 mg PO BID

T-DM1 + Placebo

T-DM1 3.6 mg/kg IV and 
Placebo PO BID

Outcomes

Primary
• PFS by investigator 

assessment per RECIST v1.1

Key Secondary (hierarchical)
• OS

• PFS in patients with brain 
metastases

• cORR per RECIST v1.1
• OS in patients with brain 

metastases

N≈460
R

1:1
Stratification factors:

• Line of treatment for 

metastatic disease 

(1L vs other)

• Hormone receptor status 

(positive vs negative)

• Presence or history of brain 

metastases (yes vs no)

• ECOG PS (0 vs 1)



Demographics and Baseline Characteristics

a Includes 2 patients with missing brain metastases data.

b Five patients in T-DM1 + Tucatinib arm and 7 patients in T-DM1 + Placebo arm had unknown stage. 

ECOG, Eastern Cooperative Oncology Group; T-DM1, trastuzumab emtansine.

Date of data cutoff: Jun 29, 2023. 

T-DM1 + Tucatinib

 (N=228)

T-DM1 + Placebo

(N=235)

Median age, years 

(range)

55.0 (26-83) 53.0 (27-82)

Female sex, n (%) 226 (99.1) 235 (100)

Geographic 

region, n (%)

North America 105 (46.1) 93 (39.6)

Europe/Israel 53 (23.2) 77 (32.8)

Asia-Pacific 70 (30.7) 65 (27.7)

Hormone-receptor 

status, n (%)

Positive 137 (60.1) 140 (59.6)

Negative 91 (39.9) 95 (40.4)

ECOG 

performance 

status score, n (%)

0 137 (60.1) 141 (60.0)

1 91 (39.9) 94 (40.0)
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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)

Stage at initial 

diagnosis, n (%)b

0-III 120 (52.6) 130 (55.3)

IV 103 (45.2) 98 (41.7)



Prior Systemic Therapies

T-DM1 + Tucatinib

(N=228)

T-DM1 + Placebo

(N=235)

Median prior lines of systemic therapy in 

metastatic setting (range)
1 (0-8) 1 (0-6)

Prior lines of systemic therapy in 

metastatic setting, n (%)

0 29 (12.7) 33 (14.0)

1 146 (64.0) 150 (63.8)

2 36 (15.8) 31 (13.2)

≥3 17 (7.5) 21 (8.9)

Received prior pertuzumab treatment, n 

(%)
202 (88.6) 214 (91.1)

Received prior anti-HER2 TKIs, n (%) 3 (1.3) 5 (2.1)
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T-DM1, trastuzumab emtansine.

Date of data cutoff: Jun 29, 2023. 



Progression-Free Survival

HR, hazard ratio; PFS, progression-free survival; T-DM1, trastuzumab emtansine.

Date of data cutoff: Jun 29, 2023. 
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T-DM1 + Tucatinib

(N=228)

T-DM1 + Placebo

(N=235)

# of events 151 182

Median PFS (95% CI) 9.5 months (7.4, 10.9) 7.4 months (5.6, 8.1)

HR (95% CI): 0.76 (0.61, 0.95)

P=0.0163



PFS in Prespecified Subgroups
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ECOG, Eastern Cooperative Oncology Group; ITT, intention-to-treat; PFS, progression-free survival; T-DM1, 

trastuzumab emtansine.

Date of data cutoff: Jun 29, 2023.



PFS in Patients with Brain Metastases
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a The outcome was not formally tested.

HR, hazard ratio; PFS, progression-free survival; T-DM1, trastuzumab emtansine.

Date of data cutoff: Jun 29, 2023. 

T-DM1 + Tucatinib

(N=99)

T-DM1 + Placebo

(N=105)

# of events 70 85

Median PFS (95% CI) 7.8 months (6.7, 10.0) 5.7 months (4.6, 7.5)

HR (95% CI)a: 0.64 (0.46, 0.89)



Overall Survival  
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a The proportional hazard assumption was not maintained post-18 months, with extensive censoring on both arms.

HR, hazard ratio; NR, not reached; OS, overall survival; T-DM1, trastuzumab emtansine.

Date of data cutoff: Jun 29, 2023. 

Median follow-up was 24.4 months. As of data cutoff, 134 out of 253 (53%) prespecified events for the OS final analysis were observed. 

Interim OS results did not meet the prespecified crossing boundary of P≤0.0041.

T-DM1 + Tucatinib

(N=228)

T-DM1 + Placebo

(N=235)

# of events 71 63

Median OS (95% CI) NR (NR, NR) 38.0 months (31.5, NR)

HR (95% CI)a: 1.23 (0.87, 1.74)



Overall Safety Summary

ALT, alanine aminotransferase; T-DM1, trastuzumab emtansine; TEAE, treatment-emergent adverse event; TESAE, treatment-emergent serious adverse event.

Date of data cutoff: Jun 29, 2023.

T-DM1 + Tucatinib (N=231)

n (%)

T-DM1 + Placebo (N=233)

n (%)

Any TEAE 230 (99.6) 233 (100)

Grade ≥3 TEAE 159 (68.8) 96 (41.2)

Any TESAE 70 (30.3) 52 (22.3)

TEAE leading to death 3 (1.3) 2 (0.9)

Discontinued tucatinib or placebo due to TEAE 40 (17.3) 16 (6.9)

Discontinued T-DM1 due to TEAE 47 (20.3) 26 (11.2)
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Most common TEAEs (≥2%) leading to tucatinib or placebo discontinuation (T-DM1 + Tucatinib vs T-DM1 + Placebo):

• ALT increased (2.6% vs 0%)

Most common TEAEs (≥2%) leading to T-DM1 discontinuation (T-DM1 + Tucatinib vs T-DM1 + Placebo):

• ALT increased (2.2% vs 0%)

• Thrombocytopenia (2.2% vs 0%)

• Interstitial lung disease (0% vs 2.1%)

Median duration of tucatinib or placebo treatment: 7.4 months for T-DM1 + Tucatinib and 6.2 months for T-DM1 + Placebo

Median duration of T-DM1 treatment: 7.5 months for T-DM1 + Tucatinib and 6.2 months for T-DM1 + Placebo



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%)



HER2CLIMB-02

• Improvement in PFS (9.5 vs 7.4 months) but at 

increased toxicity

• Tucatinib continued to improve PFS in the CNS



Trastuzumab and pertuzumab in combination with eribulin mesylate or a taxane as first-line chemotherapeutic treatment for HER2-positive, locally advanced or metastatic breast 

cancer: results of a multicenter, randomized, non-inferiority phase 3 trial in Japan (JBCRG-M06/EMERALD)<br />

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Study design

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.

Docetaxel =186

Paclitaxel = 36



Sample size and non-inferiority testing
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PFS (primary endpoint)

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



PFS (primary endpoint)

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Response rate
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OS

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Slide 17

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



JBCRG-m06 EMERALD

• First-line eribulin was noninferior to taxane in 

combination with HP 

• Similar (vs less toxic??) side effect profile



A phase III study comparing trastuzumab emtansine with trastuzumab, 
pertuzumab, and docetaxel in older patients with advanced-stage HER2-
positive breast cancer. (JCOG1607 HERB TEA study)

Akihiko Shimomura, Kenji Tamura, Keita Sasaki, Ryo Sadachi, Akihiko Suto, Masataka Sawaki, Yasuaki Sagara, Naohito 

Yamamoto, Tomoyuki Yoshiyama, Takako Hayashi, Eriko Tokunaga, Takashi Yamanaka, Chikako Shimizu, Tadahiko Shien, 

Hiroji Iwata

Department of Breast and Medical Oncology, National Center for Global Health and Medicine, Tokyo, Japan, Department of Medical Oncology, Shimane University 

Hospital, Shimane, Japan, JCOG Data Center/Operations Office, National Cancer Center Hospital, Tokyo, Japan, Department of Breast Surgery, National Cancer 

Center Hospital, Tokyo, Japan, Department of Breast Oncology, Aichi Cancer Center, Aichi, Japan, Department of Breast and Thyroid Surgical Oncology, Sagara 

Hospital, Kagoshima, Japan, Division of Breast Surgery, Chiba Cancer Center, Chiba, Japan, Department of Breast Surgery, NHO Kure Medical Center and Chugoku 

Cancer Center, Hiroshima, Japan, Department of Breast Surgery, NHO Nagoya Medical Center, Aichi, Japan, Department of Breast Oncology, NHO Kyushu Cancer 

Center, Fukuoka, Japan, Department of Breast Surgery and Oncology, Kanagawa Cancer Center, Kanagawa, Japan, Department of Breast and Endocrine Surgery, 

Okayama University Hospital, Okayama, Japan
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Study Design
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T-DM1 (3.6 mg/kg) q3w
until PD

• Older patients with advanced HER2-
positive breast cancer

• No prior chemotherapy for MBC
• Over 65 years and old
• PS 0 to 2 (0 to 1 for over 75 y.o.)

Trastuzumab (6 mg/kg, loading dose 8 mg/kg) 
+ Pertuzumab (420 mg, loading dose 840 mg)
+ Docetaxel (60 mg/m2) q3w
until PD
The dose up of Docetaxel (75 mg/m2)  from the second cycle was allowed 
based on the data regarding safety during the first cycle.

Arm A: HPD arm (N=75)

Arm B: T-DM1 arm (N=73)

UMIN-CTR:UMIN000030783

R

Primary endpoint:
Overall survival (OS)

Secondary endpoints:
Progression-free survival, Cumulative breast cancer 
specific survival, Response rate, Adverse events, 
Serious adverse events, Proportion of non-
deteriorating of instrumental activities of daily living

*Planned sample size: 250 Pts. Terminated early at 148 Pts by 
interim analysis because the OS hazard ratio estimate exceeded 
the non-inferiority margin (data cutoff 12/22/2022).
The data cutoff for this presentation is 6/15/2023.

N=148



Overall Survival
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Progression-free Survival
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Safety (adverse events reported in at least 10% of patients in either arm)
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HPD T-DM1

Grade ≧ 3 Grade 4 Grade ≧ 3 Grade 4

Any AE 56.8% 0% 34.7% 1.4%

Hematologic Leukopenia 26.0% 8.2% 0% 0%

Neutropenia 30.1% 21.9% 0% 0%

Thrombocytopenia 0% 0% 16.7% 0%

Non-
Hematologic

AST increased 0% 0% 15.3% 0%

ALT increased 2.7% 0% 16.7% 0%

Diarrhea 12.2% 0% 0% 0%

Fatigue 21.6% 0% 5.6% 0%

Appetite loss 10.8% 0% 8.3% 0%



HERB TEA

• TDM-1 failed to demonstrate noninferiority to HPD in 

OS and PFS in the elderly population



Primary results from PATRICIA Cohort C (SOLTI-1303), a randomized phase II study evaluating palbociclib with trastuzumab and endocrine therapy in pretreated HER2-positive and 

PAM50 luminal advanced breast cancer.

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Background
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PATRICIA Cohort C: Study design
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Statistical considerations
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Patient´s disposition<br />
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Primary objective: Investigator-assessed PFS
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Summary of AEs
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PATRICIA

• In advanced HR+ and HER2+ breast cancer and 

PAM50 luminal A or B intrinsic subtypes, the 

combination of trastuzumab, ET and palbociclib was 

feasible

• Hard to draw conclusions from small, underpowered, 

randomized phase II study



Setting Regimen Trial

1st-line Taxane + trastuzumab and pertuzumab CLEOPATRA

2nd-line Trastuzumab deruxtecan DESTINY 03

3rd-line Tucatinib, trastuzumab + capecitabine HER2CLIMB

Trastuzumab emtansine EMILIA

4th line and 

beyond

Trastuzumab + chemotherapy

Lapatinib + capecitabine 

Trastuzumab + lapatinib

Neratinib + capecitabine NALA

Margetuximab + chemotherapy SOPHIA

HER2-positive MBC

TDM-1 + tucatinib?

Eribulin?
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• Advance stage
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Phase III study of adjuvant ado-trastuzumab emtansine vs trastuzumab 
for residual invasive HER2-positive early breast cancer after neoadjuvant 
chemotherapy and HER2-targeted therapy: 
KATHERINE final IDFS and updated OS analysis

Sibylle Loibl, Max S. Mano, Michael Untch, Chiun-Sheng Huang, Eleftherios P. Mamounas, Norman Wolmark, Adam Knott, 

Asna Siddiqui, Thomas Boulet, Beatrice Nyawira, Eleonora Restuccia, Charles E. Geyer, Jr.

Presenting author: Prof. Dr. Sibylle Loibl, M.D., Ph.D

German Breast Group, Neu-Isenburg; Centre for Haematology and Oncology Bethanien, Goethe University, 

Frankfurt, Germany

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

IDFS, invasive disease-free survival; OS, overall survival.



▪ Prior neoadjuvant therapy consisting of:

– Minimum 6 cycles of chemotherapy

– Minimum 9 weeks of trastuzumab

– Second HER2-targeted agent allowed

▪ Residual invasive tumor in breast or axillary nodes

▪ Randomization within 12 weeks of surgery

▪ Primary endpoint: IDFS 

▪ Secondary endpoints: IDFS with second primary non-breast cancers included, DFS, OS, DRFI, safety, and QoL

▪ Stratification factors: Clinical stage at presentation (inoperable vs operable), HR status, preoperative HER2-directed therapy, 

pathologic nodal status after preoperative therapy

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

San Antonio Breast Cancer Symposium®, December 5–9, 2023

T-DM1

 3.6 mg/kg IV Q3W

 14 cycles

Trastuzumab 

6 mg/kg IV Q3W

 14 cycles 

• Radiation and endocrine therapy 

per protocol and local guidelines

• Switch to trastuzumab permitted if 
T-DM1 discontinued due to AEs

N = 1486

R

1:1

AE, adverse event; DFS, disease-free survival; DRFI, distant recurrence-free interval; 
HR, hormone receptor; IDFS, invasive disease-free survival; IV, intravenous; OS, overall survival; 
Q3W, every 3 weeks; QoL, quality of life; R, randomized; T-DM1, ado-trastuzumab emtansine.

Adapted from N Engl J Med, von Minckwitz et al., Trastuzumab emtansine for residual invasive 
HER2-positive breast cancer, Vol. 380, Pages 617–628.

Copyright© (2019) Massachusetts Medical Society.

KATHERINE study design
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Trastuzumab

(n = 743)

T-DM1

(n = 743)

IDFS events, no. (%) 165 (22.2) 91 (12.2)

Unstratified hazard ratio 0.50 (95% CI = 0.39, 0.64);

p < 0.001

Trastuzumab

(n = 743)

T-DM1

(n = 743)

Events, no. (%) 56 (7.5) 42 (5.7)

Unstratified hazard ratio 0.70 (95% CI = 0.47, 1.05);

p = 0.08

Boundary for statistical significance hazard ratio <0.43 or

 p < 0.000032
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3-year

IDFS OS

T-DM1

Trastuzumab

CCOD: July 25, 2018; median follow-up: 41.4 months (T-DM1) and 40.9 months (trastuzumab).
CCOD, clinical cutoff date; CI, confidence interval; IDFS, invasive disease-free survival; OS, overall survival; 
T-DM1, ado-trastuzumab emtansine.

Adapted from N Engl J Med, von Minckwitz et al., Trastuzumab emtansine for residual invasive 
HER2-positive breast cancer, Vol. 380, Pages 617–628.

Copyright© (2019) Massachusetts Medical Society.

KATHERINE primary analysis (2018)
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Trastuzumab

(n = 743)

T-DM1

(n = 743)

IDFS events, no. (%) 239 (32.2) 146 (19.7)

Unstratified hazard ratio 0.54 (95% CI = 0.44, 0.66); p < 0.0001*
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* p-value for IDFS is now exploratory given the statistical significance was established at the primary analysis.
CI, confidence interval; IDFS, invasive disease-free survival; T-DM1, ado-trastuzumab emtansine.

KATHERINE IDFS final analysis; median follow-up 8.4 years (101 months)

T-DM1

Trastuzumab

Absolute IDFS benefit 

of 13.7 % at 7 years
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Total patients with 
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breast cancer
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prior event
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32.2%

146

19.7%

160
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46
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16
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14
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14
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CNS*
(5.1%)

CNS*
(7.0%)

* CNS metastases as component of distant recurrence (isolated or with other sites). 
CNS recurrence after first IDFS event: 19 patients (2.6%) in the trastuzumab arm and four patients (0.5%) in the T -DM1 arm.
CNS, central nervous system; IDFS, invasive disease-free survival; T-DM1, ado-trastuzumab emtansine.

Site of first occurrence of an IDFS event
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T-DM1

Trastuzumab
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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 2nd OS interim analysis; median follow-up 8.4 years 

(101 months)

Absolute OS benefit of 

4.7 % at 7 years



KATHERINE

• Reassuring OS data on a regimen that has been FDA-

approved since 2019.

• Although small numbers, patients who received 

pertuzumab and those with small volume residual 

disease benefitted.

• More toxicities with TDM-1 so the approach should be 

individualized and monitored.



Future Directions

• DB-09: THP vs T-Dxd vs T-Dxd + P in first-line HER2-

positive breast cancer

• PATINA: H +/-P + ET after induction chemo vs H +/-P + 

ET + palbociclib



Thank you!

Questions?
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