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We Encourage Clinicians in Practice to Submit Questions 

Feel free to submit questions now before the program 
begins and throughout the program.



Familiarizing Yourself with the Zoom Interface

Expand chat submission box

Drag the white line above the submission box up to create 
more space for your message.



Familiarizing Yourself with the Zoom Interface

Increase chat font size

Press Command (for Mac) or Control (for PC) and the + symbol. 
You may do this as many times as you need for readability.
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Addressing Current Questions and Controversies 
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What Clinicians Want to Know: 
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Management of Hodgkin and Non-Hodgkin Lymphoma
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Meet The Professor
Optimizing the Management of Acute Myeloid Leukemia
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Meet The Professor
Optimizing the Clinical Management of 
Hodgkin and Non-Hodgkin Lymphomas
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Meet The Professor
Optimizing the Selection and Sequencing of Therapy 

for Patients with ER-Positive Breast Cancer
Thursday, December 16, 2021

5:00 PM – 6:00 PM ET

Ruth O'Regan, MD

Moderator
Neil Love, MD
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Thank you for joining us!

CME and MOC credit information will be emailed to 
each participant within 5 business days.
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We Encourage Clinicians in Practice to Submit Questions 

You may submit questions 
using the Zoom Chat 

option below

Feel free to submit questions now before the 
program begins and throughout the program.
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A 65-year-old woman with an ER-positive, HER2-positive IDC experiences 
recurrence in the liver and brain 18 months after completing neoadjuvant 
TCHP followed by adjuvant trastuzumab/pertuzumab and postadjuvant
neratinib and is receiving adjuvant anastrozole. Regulatory and 
reimbursement issues aside, what systemic treatment would you recommend? 

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 

Trastuzumab/ 
pertuzumab/paclitaxel 

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Tucatinib + 
trastuzumab/
capecitabine 



Rohit Gosain, MD 
UPMC Hillman Cancer Center 
Jamestown, New York

Syed F Zafar, MD
Florida Cancer Specialists 
and Research Institute
Lee Health
Fort Myers, Florida

Laila Agrawal, MD
Norton Cancer Institute
Louisville, Kentucky

Namrata I Peswani, MD 
UT Southwestern Medical Center 
Harold C Simmons Comprehensive 
Cancer Center
Richardson, Texas

Shaachi Gupta, MD, MPH 
Florida Cancer Specialists and 
Research Institute
Lake Worth, Florida

Raman Sood, MD 
Brooks Memorial Hospital
Dunkirk, New York



Meet The Professor with Dr Rugo

Introduction: DESTINY Breast03

MODULE 1: Case Presentations
• Dr Sood: A 65-year-old woman with ER/PR-negative, HER2-positive metastatic breast cancer (mBC)
• Dr Gosain: A 67-year-old woman with ER/PR-negative, HER2-positive, ROS1-positive mBC
• Dr Agrawal: A 56-year-old woman with ER/PR-positive, HER2-positive mBC with brain metastases
• Dr Zafar: A 33-year-old woman with triple-positive mBC and possible mosaicism of TP53 mutation
• Dr Peswani: A 37-year-old woman with triple-positive, node-negative localized breast cancer 
• Dr Gupta: A 63-year-old woman with ER/PR-positive, HER2-positive, node-positive IDC

MODULE 2: Journal Club with Dr Rugo and SABCS 2021 Preview

MODULE 3: Appendix of Faculty Survey and Key Data Sets
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Jason J Luke, MD A Oliver Sartor, MD

Andrew H Wei, MBBS, PhD



CARD: Imaging-Based PFS and OS with Cabazitaxel versus 
Abiraterone or Enzalutamide for mCRPC

de Wit R. et al. NEJM 2019;381:2506-18.



177Lu-PSMA-617 targeted radioligand therapy<br />

TARGETED TO PSMA

Morris MJ et al. ASCO 2021;Abstract LBA4.

177Lu-PSMA-617: Mechanism of Action



Sacituzumab Govitecan Is a First-in-Class TROP-2-Directed 
Antibody-Drug Conjugate

Rugo H et al. Future Oncol 2020;16(12):705-15. 



Elacestrant, an Oral Selective Estrogen Receptor 
Degrader (SERD), vs Investigator’s Choice of Endocrine 
Monotherapy for ER+/HER2- Advanced/Metastatic 
Breast Cancer (mBC) Following Progression on Prior 
Endocrine and CDK4/6 Inhibitor Therapy: Results of 
EMERALD Phase 3 Trial
Bardia A et al.
SABCS 2021;Abstract GS2-02.



Trastuzumab Deruxtecan Significantly Improved PFS Over T-DM1 
for HER2-Positive Metastatic Breast Cancer
Press Release – August 9, 2021

“Trastuzumab deruxtecan demonstrated superior progression-free survival (PFS) outcomes over trastuzumab 
emtansine (T-DM1) in patients with HER2-positive metastatic breast cancer, based on the phase 3 DESTINY-
Breast03 trial (NCT03529110). The study’s planned interim analysis identified a statistically significant and 
clinically meaningful improvement in the primary end point of PFS as assessed by an Independent Data 
Monitoring Committee (IDMC) for patients with HER2-positive, unresectable and/or metastatic breast cancer 
who received prior treatment with trastuzumab and a taxane.

Approximately 500 patients were enrolled in the DESTINY-Breast03 trial, who were randomized to either the 
experimental trastuzumab deruxtecan arm or the comparator T-DM1 arm. The primary end point was PFS 
assessed by IDMC, with secondary end points including overall survival (OS), objective response rate (ORR), 
duration of response, and PFS based on investigator assessment.

While patients treated with trastuzumab deruxtecan trended toward OS improvement, the data were 
immature. Furthermore, the safety profile was consistent with previously reported data regarding 
trastuzumab deruxtecan, with no new safety signals or grade 4/5 treatment-related interstitial lung disease 
events observed.”

https://www.cancernetwork.com/view/trastuzumab-deruxtecan-significantly-improved-pfs-over-tdm-1-for-her2-metastatic-breast-cancer



Abstract LBA1



DESTINY-Breast03 Phase III Trial Schema

Cortés J et al. ESMO 2021;Abstract LBA1.



DESTINY-Breast03: Progression-Free Survival by BICR

Cortés J et al. ESMO 2021;Abstract LBA1.



DESTINY-Breast03: Overall Survival by BICR

Cortés J et al. ESMO 2021;Abstract LBA1.



DESTINY-Breast03: Adverse Events of Special Interest

Cortés J et al. ESMO 2021;Abstract LBA1.



DESTINY Breast03: PFS and ORR with T-DXd versus T-DM1 by Subgroup

PFS by BICR, HR (95% CI)
Absolute ORR difference 
T-DXd, T-DM1 (95% CI)

All patients  (N = 524) 0.28 (0.22-0.37) 45.5 (37.6-53.4)

Hormone receptor
Positive (n = 272) 0.32 (0.22-0.46) 47.3 (36.1-58.4)

Negative (n = 248) 0.30 (0.20-0.44) 43.2 (31.5-55.0)

Prior pertuzumab
Yes (n = 320) 0.31 (0.22-0.43) 46.7 (36.5-56.9)
No (n = 204) 0.30 (0.19-0.47) 43.6 (30.5-56.7)

Prior lines of therapy
0-1 (n = 258) 0.33 (0.23-0.48) 39.3 (27.3-51.2)
≥2 (n = 266) 0.28 (0.19-0.41) 51.6 (40.9-62.4)
Visceral disease
Yes (n = 384) 0.28 (0.21-0.38) 48.3 (39.1-57.6)
No (n = 140) 0.32 (0.17-0.58) 39.1 (23.6-54.6)
Brain metastases at baseline
Yes (n = 82) 0.25 (0.13-0.45) 46.9 (25.6-68.3)
No (n = 442) 0.30 (0.22-0.40) 45.5 (36.9-54.1)

Hurvitz S et al. SABCS 2021;Abstract GS3-01.
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Case Presentation – Dr Sood: A 65-year-old woman 
with ER/PR-negative, HER2-positive mBC

• 2008: Presented with right-sided inflammatory breast cancer (ER/PR-negative, HER2 3+)
• Neoadjuvant TCH → mastectomy → large residual tumor with multiple positive nodes
• RT with continued trastuzumab monotherapy

• Developed biopsy-confirmed pulmonary metastases
• Received multiple chemotherapy combinations with trastuzumab without much activity
• June 2010: Received lapatinib with stable disease but discontinued due to hepatotoxicity
• Jan 2013: Pertuzumab with vinorelbine added, but vinorelbine discontinued after 6 months
• Trastuzumab and pertuzumab continued since 2013 without any disease progression

Question
• Should we consider this patient to be cured?

Dr Raman Sood



Case Presentation – Dr Gosain: A 67-year-old 
woman with ER/PR-negative, HER2-positive, 
ROS1-positive mBC
• 5-cm ER/PR-negative, HER2-positive, ROS1-positive BC

• CT CAP: Multiple lung and liver lesions, biopsy-confirmed HER2-positive BC

• Paclitaxel/trastuzumab/pertuzumab (THP) à PD after 9 months à T-DM1 

• Altered mental status after 6 months

• MRI: Multiple sub-centimeter brain lesions; Increase in size of lung and liver lesions

Questions
• What treatment would you recommend for third-line therapy?
• Would you continue with SRS for the brain metastases?

Dr Rohit Gosain



Case Presentation – Dr Agrawal: A 56-year-old woman 
with ER/PR-positive, HER2-positive mBC with brain 
metastases
• Initially presented with a 4-cm IDC, ER/PR-positive, HER2-positive with axillary metastasis
• She declined the recommended neoadjuvant chemotherapy and HER2 targeted treatment in favor of 

alternative therapies 
• She returned 3 years later with a fungating breast mass, bone metastases, pleural effusions and a 

brain metastasis
• Taxane/trastuzumab/pertuzumab; brain metastasis treated with SRS
• After 12 months, she had PD systemically and new brain metastases amenable to additional SRS
• Tucatinib/capecitabine/trastuzumab → GI tolerability issues

Questions
• For patients who have asymptomatic progression of brain metastases who will be treated with 

tucatinib, would you recommend the radiation oncologist to proceed with SRS or attempt to control 
with systemic therapy? If the patient had leptomeningeal carcinomatosis would your answer change? 
What would be your preferred treatment in that case? 

• How would you manage the toxicities associated with tucatinib/capecitabine/trastuzumab? 

Dr Laila Agrawal



Case Presentation – Dr Zafar: A 33-year-old woman 
with triple-positive mBC and possible mosaicism of 
TP53 mutation

• Bilateral breast masses and LAD
- Right: 6-cm, Grade III, ER/PR/HER2-positive
- Left: 3-cm, Grade III, ER/PR-positive, HER2-negative

• Solitary 1.7-cm right hepatic metastasis, biopsy-confirmed ER/PR/HER2-positive

• Germline testing: BRCA wildtype, possible mosaicism of TP53 mutation
• OFS + trastuzumab/pertuzumab/docetaxel, with good response (6-mm residual liver lesion, SBRT)
• Maintenance trastuzumab/pertuzumab + OFS/AI and bisphosphonate
• Stereotactic radiotherapy to liver 

Question

What would you recommend for her primary tumor?

Dr Syed Zafar



A 65-year-old woman with an ER-positive, HER2-positive IDC experiences 
recurrence in the liver and brain 18 months after completing neoadjuvant 
TCHP followed by adjuvant trastuzumab/pertuzumab and postadjuvant
neratinib and is receiving adjuvant anastrozole. Regulatory and 
reimbursement issues aside, what systemic treatment would you recommend? 

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 

Trastuzumab/ 
pertuzumab/paclitaxel 

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Tucatinib + 
trastuzumab/
capecitabine 



At what grade of ILD would you permanently discontinue 
therapy with trastuzumab deruxtecan for a patient with 
HER2-positive mBC? 

Grade 2 

Grade 2 

Grade 2 

Grade 2

Grade 2 

Grade 2 



A 65-year-old woman with ER-negative, HER2-positive mBC receives 
first-line THP followed by second-line T-DM1 on disease progression. 
She now presents with a single brain metastasis that is resected with 
no other evidence of progression. Regulatory and reimbursement 
issues aside, what systemic treatment would you recommend? 

Continue T-DM1 

Continue T-DM1

Continue T-DM1 

Continue T-DM1 

Continue T-DM1 

Continue T-DM1



Considerations in the Care of Patients with 
Localized HER2-Positive Breast Cancer

Lisa A. Carey MD, ScM
University of North Carolina 

Lineberger Comprehensive Cancer Center
December, 2021



Ongoing Challenge of CNS Metastasis

• KATHERINE did not see a difference with T-DM1 in incidence of CNS relapse (~ 
5% both arms)

• Small molecule inhibitors may be key
• Post-hoc subset analysis of ExteNET HR+ suggest 59% reduction in risk of CNS relapse
• Tucatinib added to trastuzumab + capecitabine in MBC found 68% improvement in CNS PFS

• Being tested in COMPASS-RD:

Chan A et al, Clin Breast Cancer 2021; Lin NU et al, JCO 2021 



Ann Oncol 2021;32(8):1005-14



Mamounas EP et al. Ann Oncol 2021;32(8):1005-14.      

KATHERINE: Central Nervous System Recurrence Events

T-DM1 (n = 743) Trastuzumab (n = 743)

Patients with CNS recurrence 45 (6.1%) 40 (5.4%)

At first IDFS eventa 44 (5.9%) 32 (4.3%)

After first IDFS eventb 1 (0.1%) 8 (1.1)

Patients with CNS as only eventc 36 (4.8%) 21 (2.8%)

Median time to CNS recurrence 17.5 months 11.9 months

T-DM1 = trastuzumab emtansine; CNS = central nervous system; IDFS = invasive disease-free survival
CNS recurrence awithin or bafter 61 days of first IDFS event or at cany time



Case Presentation – Dr Peswani: A 37-year-old 
woman with triple-positive, node-negative localized 
breast cancer

• 2-cm cT2N0M0 ER/PR/HER2-positive IDC of the right breast
• Neoadjuvant TCHP

Question

• Should age be taken into consideration when deciding whether or not to use an anthracycline-
containing regimen?

Dr Namrata Peswani



Case Presentation – Dr Gupta: A 63-year-old woman 
with ER/PR-positive, HER2-positive, node-positive IDC 

• PMH: HSV type II, mild COPD, former smoker, HRT
• February 2021: Screening mammogram showed dense breasts, a spiculated 1 cm mass UOQ in the 

right breast, confirmed by diagnostic mammogram
• Core biopsy: Poorly differentiated IDC, ER 90%, PR 40%, HER2 3+
• April 2021: Right partial mastectomy/SLNB → pathology revealed 1.8-cm, Grade 3 IDC/Grade 2 DCIS, 

3/3 SLNs positive for carcinoma (restaging PET confirms NED)
• Right ALND showed 6/12 lymph nodes involved by carcinoma upstaging her to N2a disease (total of 9 

lymph nodes positive)
• Plan to administer adjuvant TCHP x 6 cycles and empirically switch to T-DM1 for a year

Questions
• Is this treatment plan reasonable? What are your thoughts of giving her neratinib? Enrollment on a 

clinical trial of abemaciclib in the HER2-positive setting?
• What is more important, continued HER2 blockade or HR pathway blockade?

Dr Shaachi Gupta
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JAMA Oncol 2021;7(11):1654-63



Distribution of Residual Cancer Burden (RCB) within Each 
Phenotypic Subtype as Landscape Plots of Continuous RCB Values

Symmans WF et al. JAMA Oncol 2021;7(11):1654-63.



Distribution of Residual Cancer Burden (RCB) within Each 
Phenotypic Subtype as Mosaic Plots of RCB Classes

Symmans WF et al. JAMA Oncol 2021;7(11):1654-63.



J Clin Oncol 2021;39(21):2375-85



Overall QOL Over Time as Reported by Patients in FACT-B

Tolaney SM et al. J Clin Oncol 2021;39(21):2375-85.





Journal Club with Dr Rugo

• Vidal GA et al. The Neat-HER virtual registry: Updated results on HER2+ breast cancer 
patients receiving neratinib as extended adjuvant therapy. ASCO 2021;Abstract e13565.

• Vidula N et al. Evaluation of disseminated tumor cells and circulating tumor cells in 
patients with breast cancer receiving adjuvant zoledronic acid. NPJ Breast Cancer 
2021;7(1):113. 



SABCS 2021 Preview
• Hurvitz S et al. Trastuzumab deruxtecan vs trastuzumab emtansine in patients with 

HER2+ metastatic breast cancer: Results of the randomized phase 3 study DESTINY-
Breast03. Abstract GS3-01.

• Rugo H et al. Phase 3 SOPHIA study of margetuximab (M) + chemotherapy (CTX) vs 
trastuzumab (T) + CTX in patients (pts) with HER2+ metastatic breast cancer (MBC) after 
prior anti-HER2 therapies: Final overall survival (OS) analysis. Abstract PD8-03.

• Xu B et al. Updated overall survival (OS) results from the phase 3 PHOEBE trial of 
pyrotinib versus lapatinib in combination with capecitabine in patients with HER2-
positive metastatic breast cancer. Abstract GS3-02.

• Jhaveri K et al. Neratinib + fulvestrant + trastuzumab for hormone receptor-positive, 
HER2-mutant metastatic breast cancer and neratinib + trastuzumab for triple-negative 
disease: Latest updates from the SUMMIT trial. Abstract GS4-10.

• Ferraro E et al. Genomic analysis of 733 HER2+ breast cancers identifies recurrent 
pathways alterations associated with anti-HER2 resistance and new therapeutic 
vulnerabilities. Abstract GS3-03.



Meet The Professor with Dr Rugo

Introduction: DESTINY Breast03

MODULE 1: Case Presentations
• Dr Sood: A 65-year-old woman with ER/PR-negative, HER2-positive mBC
• Dr Gosain: A 67-year-old woman with ER/PR-negative, HER2-positive, ROS1-positive mBC
• Dr Agrawal: A 56-year-old woman with ER/PR-positive, HER2-positive mBC with brain metastases
• Dr Zafar: A 33-year-old woman with triple-positive mBC and possible mosaicism of TP53 mutation
• Dr Peswani: A 37-year-old woman with triple-positive, node-negative localized breast cancer  
• Dr Gupta: A 63-year-old woman with ER/PR-positive, HER2-positive, node-positive IDC

MODULE 2: Journal Club with Dr Rugo and SABCS 2021 Preview

MODULE 3: Appendix of Faculty Survey and Key Data Sets



Management of Metastatic HER2-Positive Breast Cancer



A 65-year-old woman with an ER-negative, HER2-positive IDC 
experiences disease recurrence in the liver 6 months after 
completing neoadjuvant TCHP followed by adjuvant 
trastuzumab/pertuzumab. Regulatory and reimbursement issues 
aside, what systemic treatment would you recommend? 

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan



A 65-year-old woman with an ER-negative, HER2-positive IDC 
experiences disease recurrence in the liver 6 months after 
completing neoadjuvant TCHP followed by adjuvant T-DM1. 
Regulatory and reimbursement issues aside, what systemic 
treatment would you recommend? 

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan



A 65-year-old woman with an ER-negative, HER2-positive IDC 
experiences disease recurrence in the liver and brain 18 months
after completing neoadjuvant TCHP followed by adjuvant 
trastuzumab/pertuzumab. Regulatory and reimbursement issues 
aside, what systemic treatment would you recommend? 

Trastuzumab 
deruxtecan

Tucatinib + 
trastuzumab/
capecitabine  

Trastuzumab/ 
pertuzumab/paclitaxel

Tucatinib + 
trastuzumab/
capecitabine  

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 



A 65-year-old woman with an ER-positive, HER2-positive IDC experiences 
recurrence in the liver and brain 18 months after completing neoadjuvant 
TCHP followed by adjuvant trastuzumab/pertuzumab and postadjuvant
neratinib and is receiving adjuvant anastrozole. Regulatory and 
reimbursement issues aside, what systemic treatment would you recommend? 

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 

Trastuzumab/ 
pertuzumab/paclitaxel 

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Tucatinib + 
trastuzumab/
capecitabine 



A 65-year-old woman with ER-negative, HER2-positive mBC receives 
first-line THP followed by second-line T-DM1 on disease progression. 
She now presents with further low-volume, asymptomatic progression 
but no evidence of CNS involvement. Regulatory and reimbursement 
issues aside, what systemic treatment would you recommend? 

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 

Trastuzumab 
deruxtecan

Tucatinib + 
trastuzumab/
capecitabine 

Trastuzumab 
deruxtecan

Tucatinib + 
trastuzumab/
capecitabine 



A 65-year-old woman with ER-negative, HER2-positive mBC receives first-line 
THP followed by second-line T-DM1 on disease progression. She now 
presents with further high-volume, moderately symptomatic progression but 
no evidence of CNS involvement. Regulatory and reimbursement issues 
aside, what systemic treatment would you recommend? 

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Trastuzumab 
deruxtecan

Tucatinib + 
trastuzumab/
capecitabine 



A 65-year-old woman with ER-negative, HER2-positive mBC
receives first-line THP but after 1 year experiences disease 
progression, including 1 brain metastasis that is resected. 
Regulatory and reimbursement issues aside, what systemic 
treatment would you recommend next? 

Trastuzumab 
deruxtecan

Tucatinib + 
trastuzumab/
capecitabine 

Trastuzumab 
deruxtecan

Tucatinib + 
trastuzumab/
capecitabine 

Trastuzumab 
deruxtecan

Tucatinib + 
trastuzumab/
capecitabine  



A 65-year-old woman with ER-negative, HER2-positive mBC
receives first-line THP but after 1 year experiences disease 
progression, including multiple brain metastases. Regulatory and 
reimbursement issues aside, what systemic treatment would you 
recommend next? 

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 



A 65-year-old woman with ER-negative, HER2-positive mBC receives 
first-line THP followed by second-line T-DM1 on disease progression. 
She now presents with further disease progression, including multiple 
new brain metastases. Regulatory and reimbursement issues aside, 
what systemic treatment would you recommend?

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 

Tucatinib + 
trastuzumab/
capecitabine 



Localized HER2-Positive Breast Cancer



Which neoadjuvant systemic therapy, if any, would you generally 
recommend for a 65-year-old patient with a 2.5-cm ER-negative, 
HER2-positive, clinically node-negative IDC? 

TCHP 

TCHP 

TCHP 

TCHP

Paclitaxel/trastuzumab
/pertuzumab

TCHP
(TCH/pertuzumab) or 

ACTH/pertuzumab



A 65-year-old woman presents with a 3.4-cm ER-positive, HER2-positive 
IDC with biopsy-proven axillary nodes, receives neoadjuvant TCHP and 
at surgery is found to have 0.5 cm of residual tumor in the breast and 
no disease in the nodes. Regulatory and reimbursement issues aside, 
what adjuvant anti-HER2 therapy would you recommend? 

T-DM1 à neratinib

T-DM1 or 
T-DM1 à neratinib

T-DM1 

T-DM1

T-DM1 

T-DM1



Management of Metastatic HER2-Positive Breast Cancer



Updated Results from DESTINY-Breast01, a Phase 2 Trial 
of Trastuzumab Deruxtecan (T-DXd ) in HER2- Positive 
Metastatic Breast Cancer 

Modi S et al. 
SABCS 2020;Abstract PD3-06.



DESTINY-Breast01: Best Percent Change in Tumor Size
from Baseline

Modi S et al. SABCS 2020;Abstract PD3-06.



DESTINY-Breast01: Progression-Free Survival

Modi S et al. SABCS 2020;Abstract PD3-06.



DESTINY-Breast01: Overall Survival

Modi S et al. SABCS 2020;Abstract PD3-06.



AEs of special interest (n = 184) All grades Grades 3 and 4

Interstitial lung disease 25 (13.6%) 1 (0.5%)

Prolonged QT interval 9 (4.9%) 2 (1.1%)

Infusion-related reaction 4 (2.2%) 0

Decreased left ventricular ejection 
fraction 3 (1.6%) 1 (0.5%)

Modi S et al. N Engl J Med 2020;382(7):610-21.

• Most common Grade ≥3 AEs were decreased neutrophil count 
(21%), anemia (9%) and nausea (8%).

DESTINY-Breast01: Safety



Trastuzumab Deruxtecan (T-DXd) in Patients with 
HER2+ Metastatic Breast Cancer with Brain 
Metastases: A Subgroup Analysis of the DESTINY-
Breast01 Trial

Jerusalem GHM et al. 
ASCO 2021;Abstract 526.



DESTINY-Breast01: Clinical Activity Outcomes 
with Trastuzumab Deruxtecan

Endpoint
CNS Subgroup

(n = 24)
All Patients

(N = 184)

Confirmed ORR 58.3% 60.9%

Duration of response 16.9 mo 14.8 mo

Progression-free survival 18.1 mo 16.4 mo

Best Response in Brain Lesions in the CNS Subgroup

Jerusalem GHM et al.  ASCO 2021;Abstract 526.



J Clin Oncol 2020;38(17):1887-96.



Clinical activity (by independent review)

* Median of 7.5 prior regimens

ORR

Overall 37%

HER2 2+ 39%

HER2 1+ 36%

ER+ 40% (N = 47)

ER- 14% (N = 7)

PFS

Overall 11.1 months

Modi et al. J Clin Oncol 2020;38(17):1887-96.                            Courtesy of Ian E Krop, MD, PhD

Effect of Trastuzumab Deruxtecan in Heavily Pretreated*
HER2-Low Metastatic Breast Cancer



Updated Results of Tucatinib versus Placebo Added to 
Trastuzumab and Capecitabine for Patients with 
Pretreated HER2+ Metastatic Breast Cancer with and
without Brain Metastases (HER2CLIMB)
Curigliano G et al. 
ASCO 2021;Abstract 1043.



HER2CLIMB: Overall Survival

Curigliano G et al. ASCO 2021;Abstract 1043. 



HER2CLIMB: Progression-Free Survival

Curigliano G et al. ASCO 2021;Abstract 1043. 



Tucatinib vs Placebo in Combination with 
Trastuzumab and Capecitabine for Patients with 
Locally Advanced Unresectable or HER2-Positive 
Metastatic Breast Cancer (HER2CLIMB): Outcomes 
by Hormone Receptor Status

Hamilton E et al. 
SABCS 2020;Abstract PD3-08.



OS by HR Status in the Total Study Population
• Clinically meaningful improvement of OS was observed in patients on the tucatinib arm 

regardless of hormone receptor status.

Time (months) Time (months)

O
S 

Pr
ob

ab
ili

ty

O
S 

Pr
ob

ab
ili

ty

OS in HR+ Subgroup OS in HR- Subgroup

Hamilton E et al. SABCS 2020;Abstract PD3-08.

TUC+Tras+Cape
21.7 mos

Pbo+Tras+Cape
18.2 mos Pbo+Tras+Cape

14.1 mos

TUC+Tras+Cape
31.1 mos



HER2CLIMB: Safety Outcomes

Select AE

Tucatinib (n = 404) Placebo (n = 197)

Any grade Grade ≥3 Any grade Grade ≥3

Any 99.3% 55.2% 97.0% 48.7%

Diarrhea 80.9% 12.9% 53.3% 8.6%

PPE syndrome 63.4% 13.1% 52.8% 9.1%

Nausea 58.4% 3.7% 43.7% 3.0%

Fatigue 45.0% 4.7% 43.1% 4.1%

Vomiting 35.9% 3.0% 25.4% 3.6%

Stomatitis 25.5% 2.5% 14.2% 0.5%

Increased AST 21.3% 4.5% 11.2% 0.5%

Increased ALT 20.0% 5.4% 6.6% 0.5%

Murthy R et al. SABCS 2019;Abstract GS1-01; Murthy RK et al. N Engl J Med 2020;382(7):597-609. 



Tucatinib

J Clin Oncol 2020;38(23):2610-9.



Duration of Treatment

Lin NU et al. J Clin Oncol 2020;38(23):2610-9.



Time from Random Assignment to Second Disease Progression by 
Investigator Assessment or Death

Lin NU et al. J Clin Oncol 2020;38(23):2610-9.



Time from First PD to Second PD by Investigator Assessment or Death

Lin NU et al. J Clin Oncol 2020;38(23):2610-9.



Final Overall Survival Results from the SOPHIA Study for Patients with 
HER2-Positive Metastatic Breast Cancer Did Not Demonstrate a 
Statistically Significant Advantage with Margetuximab Over Trastuzumab
Press Release – September 07, 2021
“Final overall survival (OS) results of the SOPHIA Phase 3 study in adult patients with metastatic 
HER2-positive breast cancer did not demonstrate a statistically significant advantage for 
margetuximab over trastuzumab. 

The final OS analysis of the SOPHIA study was performed after 385 OS events occurred in the intent-
to-treat (ITT) population. As per the study protocol, OS was defined as the number of days from 
randomization to the date of death (from any cause). The final OS analysis for the ITT population did 
not demonstrate a statistically significant advantage for margetuximab plus chemotherapy 
compared to that of patients who received trastuzumab plus chemotherapy (hazard ratio [HR]=0.95; 
95% Confidence Interval [CI]: 0.77-1.17; P=0.62). In this overall ITT population, the median survival 
was 21.6 months in patients treated with margetuximab plus chemotherapy (N=266) compared to 
21.9 months in patients treated with trastuzumab plus chemotherapy (N=270).

The safety profile at the time of the final OS analysis of SOPHIA was similar to what was previously 
reported.”

https://www.globenewswire.com/news-release/2021/09/07/2292944/0/en/MacroGenics-Announces-Final-Overall-Survival-Results-from-SOPHIA-
Study-of-MARGENZA-in-Patients-with-HER2-Positive-Metastatic-Breast-Cancer.html



JAMA Oncol 2021;[Online ahead of print].



SOPHIA: PFS by Central Blinded Analysis (ITT Population)

Rugo HS et al. JAMA Oncol 2021;[Online ahead of print].                                                                    



SOPHIA: OS Analysis (ITT Population)

Rugo HS et al. JAMA Oncol 2021;[Online ahead of print].                                                                    



Trastuzumab plus Endocrine Therapy or 
Chemotherapy as First-Line Treatment for 
Metastatic Breast Cancer with Hormone Receptor-
Positive and HER2-Positive: The SYSUCC-002 
Randomized Clinical Trial

Yuan Z et al. 
ASCO 2021;Abstract 1003.



SYSUCC-002: Progression-Free Survival (Primary Endpoint)

Yuan Z et al. ASCO 2021;Abstract 1003.



SYSUCC-002: Subgroup Analysis of PFS

Yuan Z et al. ASCO 2021;Abstract 1003.



Primary Outcome of the Phase III SYD985.002/TULIP Trial 
Comparing [vic-]Trastuzumab Duocarmazine to Physician’s 
Choice Treatment in Patients with Pre-treated HER2-Positive 
Locally Advanced or Metastatic Breast Cancer
Manich E et al. 
ESMO 2021;Abstract LBA15.

Conclusions: Treatment with [vic-]trastuzumab duocarmazine significantly 
improved PFS in comparison with standard physician’s choice 
chemotherapy and may provide a new treatment option for patients with 
pre-treated locally advanced or metastatic HER2-positive breast cancer.



Select Ongoing Phase III Trials in Metastatic HER2-Positive Breast Cancer

www.clinicaltrials.gov. Accessed September 2021.

Trial identifier
Estimated 

enrollment Setting Regimens

Estimated 
completion 

date

DESTINY-Breast09
(NCT04784715) 1,134 First line

• Trastuzumab deruxtecan
• Trastuzumab deruxtecan + pertuzumab
• Trastuzumab + pertuzumab + taxane

2029

HER2CLIMB-02
(NCT03975647) 460 Second line

• T-DM1 + tucatinib
• Placebo + T-DM1

2024

DESTINY-Breast02
(NCT03523585)

600 Third line

• Trastuzumab deruxtecan
• Physician’s choice of 

capecitabine/trastuzumab or 
capecitabine/lapatinib

2024

DESTINY-Breast12 500
≤2 lines of therapy,

presence or absence 
of BM

• Trastuzumab deruxtecan 2024

BM = brain metastases



Select Trials in Progress for HER2-Positive Breast Cancer

• ESMO 2021: 330TiP Trastuzumab deruxtecan (T-DXd; DS-8201) in HER2-positive (HER2+) and HER2-
low expressing (HER-LE) metastatic breast cancer (MBC) with brain metastases (BM) and/or 
leptomeningeal carcinomatosis (LMC): DEBBRAH
Presenter: Marta Vaz Batista

• ESMO 2021: 329TiP KATE3 – A phase III study of trastuzumab emtansine (T-DM1) in combination with 
atezolizumab or placebo in patients with previously treated HER2-positive and PD-L1–positive locally 
advanced or metastatic breast cancer
Presenter: Sherene Loi

• ESMO 2021: 328TiP Phase III study of trastuzumab deruxtecan (T-DXd) with or without pertuzumab vs 
a taxane, trastuzumab and pertuzumab in first-line (1L), human epidermal growth factor receptor 2-
positive (HER2+) metastatic breast cancer (mBC): DESTINY-Breast09
Presenter: Sara Tolaney



Select Trials in Progress for HER2-Positive Breast Cancer
(Continued)

• ESMO 2021: 331TiP HER2CLIMB-04 – Phase II trial of tucatinib + trastuzumab deruxtecan in patients 
with HER2+ locally advanced or metastatic breast cancer with and without brain metastases
Presenter: Lisa Carey

• ESMO 2020: 353TiP HER2CLIMB-02 – A randomized, double-blind, phase III study of tucatinib or 
placebo with T-DM1 for unresectable locally advanced or metastatic HER2+ breast cancer
Presenter: Sara Hurvitz

• ASCO 2021: TPS595 Postneoadjuvant T-DM1 + tucatinib/placebo in patients with residual HER2-
positive invasive breast cancer
Presenter: Ciara Catherine Maria O’Sullivan

• ASCO 2021: TPS596 eMonarcHER – A phase 3 study of abemaciclib plus standard adjuvant endocrine 
therapy in patients with HR+, HER2+, node-positive, high-risk early breast cancer
Presenter: Sara Tolaney



Select Trials in Progress for HER2-Positive Breast Cancer
(Continued)

• ASCO 2021: TPS1099 Phase I/II study of radiation therapy followed by intrathecal
trastuzumab/pertuzumab in the management of HER2+ breast leptomeningeal disease        
Presenter: Kamran A Ahmed

• SABCS 2020: OT-03-01 Trastuzumab deruxtecan (T-DXd; DS-8201) vs trastuzumab emtansine 
(T-DM1) in high-risk patients with HER2-positive, residual invasive early breast cancer after 
neoadjuvant therapy: A randomized, phase 3 trial (DESTINY-Breast05)
Presenter: Charles Geyer

• SABCS 2020: OT-28-01 HER2CLIMB-02 – A randomized, double-blind, phase 3 study of tucatinib or 
placebo with T-DM1 for unresectable locally-advanced or metastatic HER2+ breast cancer
Presenter: Sara Hurvitz

• SABCS 2020: OT-28-03 VICKI – A Phase Ib/II, randomized, placebo-controlled, study of venetoclax plus 
ado-trastuzumab emtansine (T-DM1) in patients (pts) with previously treated HER2-positive locally 
advanced (LA) or metastatic breast cancer (MBC)
Presenter: Geoffrey Lindeman



Select Trials in Progress for HER2-Positive Breast Cancer
(Continued)

• SABCS 2019: OT2-01-02 TBCRC049 – A phase II non-randomized study to assess the safety and 
efficacy of the combination of tucatinib and trastuzumab and capecitabine for treatment of 
leptomeningeal metastases in HER2 positive breast cancer
Presenter: Rashmi K Murthy



Localized HER2-Positive Breast Cancer



FDA-Approved Agents for Early-Stage HER2-Positive Breast Cancer

Choong GM et al. CA Cancer J Clin 2020;70:355-374.

Agent Setting Pivotal trial(s) Regimens Year approved

Trastuzumab
Adjuvant HER2+ EBC,

first line

NSABP-31
N9831

BCIRG 006
HERA

AC-T-placebo vs AC-T-H 
AC-T vs AC-H vs AC-T-H
ACT vs ACT-H vs TC-H

Observation vs trastuzumab

2006

Pertuzumab
Neoadjuvant HER2+,

EBC
NeoSphere TD vs PTD vs PT vs PD 2013

Pertuzumab Adjuvant HER2+, EBC APHINITY
Chemotherapy plus trastuzumab

plus pertuzumab vs placebo
2017

Neratinib
Extended adjuvant

treatment of HER2+ EBC
ExteNET Placebo vs neratinib 2017

T-DM1
Adjuvant HER2+ EBC with residual 
disease after neoadjuvant taxane

and trastuzumab-based treatment
KATHERINE Trastuzumab vs T-DM1 2019

AC-H = doxorubicin, cyclophosphamide, and trastuzumab; AC-T, doxorubicin, cyclophosphamide, and paclitaxel; AC-T-H, doxorubicin, cyclophosphamide, paclitaxel, and 
trastuzumab; H, trastuzumab; PD, pertuzumab and docetaxel; PT, trastuzumab and pertuzumab; PTD, pertuzumab, trastuzumab, and docetaxel; TC, docetaxel and 
cyclophosphamide; TC-H, docetaxel, cyclophosphamide, and trastuzumab; TD, trastuzumab and docetaxel; THP, docetaxel, trastuzumab, and pertuzumab



Trastuzumab Emtansine (T-DM1): Mechanisms of Action

Adapted from LoRusso PM et al. Clin Cancer Res 2011.

Emtansine 
release

Inhibition of 
microtubule 

polymerization

Internalization

Lysosome

Nucleus

HER2

T-DM1

PP

P

HER2T-DM1

Immune
effector cell

Fcγ receptor

Antibody-dependent
cellular cytotoxicity

(ADCC)

Inhibition of 
HER2 

signaling

Inhibition of 
HER2 

shedding

P P

P

PI3K MAPK



Ann Oncol 2021;[Online ahead of print]



KATHERINE: Summary of Adverse Events Associated with T-DM1

Event Trastuzumab 
(N = 720)

T-DM1
(N = 740)

Grade ≥3 adverse event 15.4% 25.7%
AE leading to drug 
discontinuation

2.1% 18.1%

Selected Grade ≥3 adverse event 
Decreased platelet count 0.3% 5.7%
Hypertension 1.2% 2.0%
Peripheral sensory neuropathy 0 1.4%
Decreased neutrophil count 0.7% 1.2%
Hypokalemia 0.1% 1.2%
Fatigue 0.1% 1.1%
Anemia 0.1% 1.1%

Von Minckwitz G et al. N Engl J Med 2019;380(7):617-28.



Time to First Invasive Disease-Free Survival Event for Patients 
Who Received Anthracycline-Based Neoadjuvant Therapy

Mamounas EP et al. Ann Oncol 2021;[Online ahead of print].



Time to First Invasive Disease-Free Survival Event for Patients 
Who Received Non-Anthracycline-Based Neoadjuvant Therapy

Mamounas EP et al. Ann Oncol 2021;[Online ahead of print].



J Clin Oncol 2021;[Online ahead of print]



ATEMPT: Invasive Disease-Free Survival (iDFS) and Recurrence-
Free Interval (RFI)

Outcome
T-DM1

(n = 383)
TH

(n = 114)

Three-year iDFS 97.8% 93.4%

Three-year RFI 99.2% 94.3%

Tolaney SM et al. J Clin Oncol 2021;[Online ahead of print].



ATEMPT: Clinically Relevant Toxicity
Clinically Relevant Toxicity T-DM1 (n = 383) TH (n = 114)

Grade ≥3 nonhematologic toxicity 9% 11%

Grade ≥2 neurotoxicity 11% 23%

Grade ≥4 hematologic toxicity 1% 0%

Febrile neutropenia 0% 2%

Any toxicity requiring dose delay 28% 26%

Any toxicity requiring early discontinuation 17% 6%

Total 46% 47%

Tolaney SM et al. J Clin Oncol 2021;[Online ahead of print].



Continued Efficacy of Neratinib in Patients with HER2-Positive 
Early-Stage Breast Cancer: Final Overall Survival Analysis from 
the Randomized Phase 3 ExteNET Trial

Holmes FA et al. 
SABCS 2020;Abstract PD3-03.



ExteNET: Final Overall Survival Analysis

Holmes FA et al. SABCS 2020;Abstract PD3-03.



ExteNET: Cumulative Incidence of CNS Recurrences

Holmes FA et al. SABCS 2020;Abstract PD3-03.

Population or subgroup

Events, n
Cumulative incidence 

of CNS recurrences, % (95% CI)

Neratinib Placebo Neratinib Placebo

Intention-to-treat population (n = 2,840) 16 23 1.3 (0.8-2.1) 1.8 (1.2-2.7)

HR+/≤1-year population 
(EU indication) (n = 1,334) 4 12 0.7 (0.2-1.7) 2.1 (1.1-3.5)

Prior neoadjuvant therapy (n = 1,334)
No (n = 980)
Yes (n = 354)

3
1

6
6

0.7 (0.2-2.0)
0.7 (0.1-3.3)

1.5 (0.6-3.0)
3.7 (1.5-7.4)

pCR status (n = 354)
No (n = 295)
Yes (n = 38)

1
0

5
1

0.8 (0.1-4.0)
0 (NE)

3.6 (1.3-7.8)
5.0 (0.3-21.2)



ExteNET: CNS Disease-Free Survival at 5 Years

Holmes FA et al. SABCS 2020;Abstract PD3-03.

Population or subgroup

Events, n
Kaplan-Meier

estimate at 5 years %, (95% CI)

Hazard ratioNeratinib Placebo Neratinib Placebo

Intention-to-treat population
(n = 2,840) 29 42 97.5 (96-4-98.3) 96.4 (95.2-97.4) 0.73 

HR+/≤1-year population 
(EU indication) (n = 1,334) 9 23 98.4 (96.8-99.1) 95.7 (93.6-97.2) 0.41

Prior neoadjuvant therapy (n = 1,334)
No (n = 980)
Yes (n = 354)

7
2

10
13

98.2 (96.3-99.2)
98.7 (94.8-99.7)

97.5 (95.3-98.6)
91.2 (85.1-94.8)

0.70
0.18

pCR status (n = 354)
No (n = 295)
Yes (n = 38)

2
0

10
3

98.4 (93.6-99.6)
100 (100-100)

92.0 (85.6-95.7)
81.9 (53.1-93.9)

0.24
0



CONTROL Trial: Strategies to Improve Neratinib Tolerability

Background: Neratinib is approved for extended adjuvant therapy in HER2-positive BC

• Neratinib poorly tolerated in ExteNET
- Discontinuation rate: 17%
- Grade 3 diarrhea: 40%

Objective: Improve GI tolerability of neratinib 

Methods: Sequential single arm interventions in patients treated with adjuvant therapy

• Cohort 1 (L): Loperamide (n = 137)

• Cohort 2 (BL): Budesonide + loperamide (n = 64)

• Cohort 3 (CL or CL-PRN): Colestipol + loperamide (n = 136) or colestipol + as needed 
loperamide (n = 104)

• Cohort 4 (DE): Neratinib dose escalation; ongoing (n = 60)

Barcenas CH et al. Ann Oncol 2020;31(9):1223-30.



Treatment-Emergent Diarrhea in the ExteNET and CONTROL Studies

Barcenas CH et al. Ann Oncol 2020;31(9):1223-30.



Select Ongoing Trials in Early-Stage HER2-Positive Breast Cancer

www.clinicaltrials.gov. Accessed August 2021.

Trial identifier Phase Setting Regimens

Estimated 
completion 

date

CompassHER2 pCR
(NCT04266249)

II Neoadjuvant and 
adjuvant

• Preoperative chemotherapy + 
trastuzumab/pertuzumab

• If pCR → postoperative 
trastuzumab/pertuzumab

• If residual disease → postoperative T-DM1 
or T-DM1 + tucatinib

2023

DESTINY-Breast05
(NCT04622319) III

High-risk, residual 
disease after 
neoadjuvant 

chemotherapy

• Trastuzumab deruxtecan
• T-DM1

2027
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Thank you for joining us!

CME and MOC credit information will be emailed 
to each participant within 5 business days.


