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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.
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How to answer poll questions
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Results will be shown after everyone has answered.
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Distribution of Breast Cancer Subtypes

DeSantis CE et al. CA Cancer J Clin 2016;66(1):31-42.

ER+/HER2-
74%

HER2+ 
14%

TNBC
12%



Case Presentation: A 42-year-old premenopausal 
woman with ER-positive, HER2-positive, node-
negative breast cancer

• Mastectomy for ER-positive DCIS revealed a 1.3-cm, ER-positive, 
PR-negative, HER2-positive, node-negative IDC

• PMH: Depression

• Genetic testing: PMS2 VUS
• Patient is not interested in receiving adjuvant chemotherapy

Questions
• For which patients do you decide to use post-adjuvant neratinib?
• Any tips about how to manage the diarrhea?

Dr Laurie Matt-Amaral
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Case Presentation: A 73-year-old woman with clinical 
T4 ER/PR-negative, HER2-positive breast cancer

• Presents with clinical T4 breast cancer – whole breast involved with 
peau d’orange and lymphadenopathy
- Patient suffered a fall, experienced soreness afterwards, delayed seeking medical attention

• Neoadjuvant taxane/platinum plus dual anti-HER2 therapy

Question
• Which patients should be considered for post-neoadjuvant T-DM1 therapy?

Dr Laurie Matt-Amaral



A 60-year-old woman presents with a palpable 2.5-cm breast 
mass that on biopsy is diagnosed as an ER-negative, HER2-
positive infiltrating ductal carcinoma (IDC). Biopsy of a small 
axillary lymph node is positive. In general, the most common 
next step in this situation is…

1. Surgery to remove the primary tumor and axillary dissection 
followed by systemic therapy

2. Neoadjuvant systemic therapy followed by surgery 
3. Either a or b
4. Neither a nor b
5. I don’t know



A patient with a HER2-positive IDC responds to neoadjuvant 
chemotherapy and trastuzumab/pertuzumab, but at surgery 
residual disease is detected. In general, the most common next 
treatment is…

1. Trastuzumab
2. Trastuzumab/pertuzumab
3. T-DM1
4. Any of the above
5. I don’t know



Patients who receive post-adjuvant neratinib after 
chemotherapy/anti-HER2 therapy for HER2-positive localized 
breast cancer have a significant reduction in the risk of 
recurrence if the tumor is…

1. ER-positive
2. ER-negative
3. Both a and b
4. Neither a nor b
5. I don’t know



FDA-Approved Agents for Early-Stage HER2-Positive BC

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
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Immune
effector cell

Fcγ receptor

Antibody-dependent
cellular cytotoxicity

(ADCC)

Inhibition of 
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signaling

Inhibition of 
HER2 
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KATHERINE Study Design
§ cT1-4/N0-3/M0 at presentation (cT1a-b/N0 excluded) 
§ Centrally confirmed HER2-positive breast cancer

§ Neoadjuvant therapy must have consisted of 
– Minimum of 6 cycles of chemotherapy

• Minimum of 9 weeks of taxane
• Anthracyclines and alkylating agents allowed
• All chemotherapy prior to surgery

– Minimum of 9 weeks of trastuzumab
• Second HER2-targeted agent allowed

§ Residual invasive tumor in breast or axillary nodes

§ Randomization within 12 weeks of surgery

Stratification factors:
§ Clinical presentation: Inoperable (stage cT4 or cN2–3) vs operable (stages cT1-3N0-1)
§ Hormone receptor: ER or PR positive vs ER negative and PR negative/unknown
§ Preoperative therapy: Trastuzumab vs trastuzumab plus other HER2-targeted therapy
§ Pathological nodal status after neoadjuvant therapy: Positive vs negative/not done

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

R
1:1

N=1486

Geyer CE et al. SABCS 2018;Abstract GS1-10.



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

IDFS
T-DM1

(n = 743)
Trastuzumab

(n = 743)

IDFS events
3-year IDFS

12.2%
88.3%

22.2%
77.0%

HR = 0.50; p < 0.0001

Distant recurrence

3-year event-free rate 89.7% 83.0%

HR = 0.60

KATHERINE: Invasive Disease-Free Survival (IDFS) Outcomes



ATEMPT Study Schema

Key Eligibility Criteria
• Stage 1 HER2+ breast 

cancer
• HER2 centrally tested 

(ASCO CAP 2013 
guidelines)

• N0 or N1mic
• Left Ventricular EF ≥ 50%
• No prior invasive breast 

cancer
• ≤90 days from last surgery

T-DM1 
3.6 mg/kg IV q3 wks x 173

1

N = 383

N = 114

N = 497
R

3:1

TH
Paclitaxel 80 mg/m2 IV + Trastuzumab 2 mg/kg IV wkly

x12 à Trastuzumab 6 mg/kg every 3 wks x13

*Radiation and endocrine therapy could be initiated after 12 weeks on study therapy
Courtesy of Sara M Tolaney, MD, MPH



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

N (%)
TH (n = 114)

N (%)

Grade ≥3 nonhematologic toxicity 37 (10%) 13 (11%)

Grade ≥2 neurotoxicity 42 (11%) 26 (23%)

Grade ≥4 hematologic toxicity 4 (1%) 0 (0%)

Febrile neutropenia 0 (0%) 2 (2%)

Any toxicity requiring dose delay 106 (28%) 30 (26%)

Any toxicity requiring early discontinuation 67 (17%) 7 (6%)

Total 176 (46%) 53 (46%)
p=0.91

Tolaney S et al. SABCS 2019;Abstract GS1-05.



ExteNET Study Design

Primary endpoint: Invasive disease-free survival (iDFS)
Secondary endpoints: DFS-DCIS, time to distant recurrence, distant DFS, CNS metastases, OS, safety 

• HER2+ breast cancer
– IHC 3+ or ISH amplified (locally 

determined)
• Prior adjuvant trastuzumab + 

chemotherapy
• Lymph node +/–, or residual 

invasive disease after 
neoadjuvant therapy

• ER/PR +/– (endocrine therapy 
permitted) 1:

1 
RA

N
DO

M
IZ

AN
TI

O
N

n = 2,840

Neratinib x 1 year
240 mg/day

Placebo x 1 year

Martin et al. Lancet Oncol 2017;18(12):1688-700.



ExteNET: Five-Year Invasive Disease-Free Survival by Patient
Population

* Not statistically significant

90.2%

91.2%

88.8%

87.7%

86.8%

88.9%

ITT (n = 2,840) HR-positive (n = 1,631) HR-negative (n = 1,209)

HR = 0.73

HR = 0.60

HR = 0.95*

Neratinib Placebo

Martin M et al. Lancet Oncol 2017;18(12):1688-700; Martin M et al. ESMO 2017;Abstract 149O.



Clin Breast Cancer 2021;21(1):80-91.e.7.



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: Cumulative Incidence of CNS Recurrences

1.3%

0.7%

1.8%
2.1%

ITT (n = 2,840) HR-positive/≤1 year (n = 1,334)

N = 16 events

N = 4 events

N = 12 events

Neratinib Placebo

Martin M et al. Lancet Oncol 2017;18(12):1688-700; Holmes FA et al. SABCS 2020;Abstract PD3-03.

N = 23 events



CONTROL Trial: Strategies to Improve Neratinib Tolerability

Methods: Sequential single-arm interventions for patients receiving 
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.



Antidiarrheal Prophylaxis Reduces Diarrhea with Neratinib: 
CONTROL Trial

20.4% 10.9% 3.7%
Discontinuation rate 
due to diarrhea:

CONTROL*

Loperamide
(n = 137)

LPM + Budesonide
(n = 64)

LPM + Colestipol
(n = 136)

40%

32%

23%

5%

31%

25%
24%

20%
28%

33%

25%

14%

None Grade 1 Grade 2 Grade 3

35%
28%

17%21%

3.3%

Neratinib Dose Escalation 
+ LPM prn (n = 60)

15%

42%

40%

3%

ExteNET*: Adj Neratinib in 
Trastuzumab-Treated HER2+ EBC 

(N = 1408)

PREVENTIVE STRATEGIES REDUCED GRADE ≥3 DIARRHEA COMPARED TO EXTENET

Chan et al, SABCS 2019; Chan at al, Lancet Oncol 2016; Hurvitz S, SABCS 2017 Courtesy of Sara M Tolaney, MD, MPH
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Case Presentation – Dr Astrow: A 70-year-old woman with 
history of mild dementia presents with a 10-cm Grade III, 
ER/PR-negative, HER2-positive IDC and pleural metastases

• History of stroke and mild dementia
• Presents with 10 cm left breast mass
• PET-CT: supraclavicular, internal mammary, mediastinal, hilum nodes; hypermetabolic left pleural-

based metastases and a single left pulmonary nodule
• Treatment: THP x 12 weeks à trastuzumab/pertuzumab to complete 1 year
• Follow-up PET-CT: complete resolution of lymphadenopathy and the pleural-based metastases
• Difficult for patient to come to clinic

- Her medical problems contributed to decision to stop the treatment after a year 

Question
• How would the faculty approach this situation? Should she still be on trastuzumab/pertuzumab? 

Should I switch her to T-DM1 or just leave her alone since she’s doing well?

Dr Alan Astrow



Case Presentation – Dr Rodriguez: A 36-year-old 
woman with heavily pretreated ER/PR-positive, 
HER2-positive breast cancer and bone metastases

• Treated on Phase II PACE trial with fulvestrant plus palbociclib
- Patient experienced disease progression with bone involvement

• Patient rechallenged with HER2-directed therapy due to concerns of persistent disease not 
identified in bone biopsy
- T-DXd plus denosumab/zoledronic acid every 4 weeks
- Tolerating treatment well

Questions
• What other treatment(s) could be considered at this time, and what are the potential adverse events 

that we should monitor for?

• When administering T-DXd, how do you evaluate for interstitial lung disease and do you do any 
routine imaging of the lung? 

• Are there any data on the role of T-DXd in the setting of HER2 low metastatic breast cancer?

Dr Estelamari Rodriguez



A Phase III trial evaluating the addition of tucatinib to 
trastuzumab/capecitabine for metastatic HER2-positive breast 
cancer resulted in an improvement in overall survival for all 
patients, including those with brain metastases. 

1. Agree
2. Disagree
3. I don’t know 



The recently approved trastuzumab deruxtecan is classified as 
which type of anti-HER2 agent? 

1. Monoclonal antibody
2. Antibody-drug conjugate
3. Small molecule tyrosine kinase inhibitor
4. I don’t know



Trastuzumab deruxtecan carries a black box warning for… 

1. QT interval prolongation
2. Interstitial lung disease 
3. Cardiovascular events
4. I don’t know 



FDA Approves Tucatinib for Patients with HER2-Positive 
Metastatic Breast Cancer
Press Release – April 17, 2020

“The Food and Drug Administration approved tucatinib in combination with trastuzumab and 
capecitabine, for adult patients with advanced unresectable or metastatic HER2-positive breast 
cancer, including patients with brain metastases, who have received one or more prior anti-HER2-
based regimens in the metastatic setting.

Efficacy was demonstrated in the HER2CLIMB trial (NCT02614794) enrolling 612 patients with 
HER2-positive metastatic breast cancer who had prior treatment with trastuzumab, pertuzumab, 
and ado-trastuzumab emtansine. Patients received either tucatinib 300 mg twice daily plus 
trastuzumab and capecitabine (tucatinib arm, n = 410) or placebo plus trastuzumab and 
capecitabine (control arm, n = 202).

The primary endpoint was progression-free survival (PFS), assessed by a blinded independent 
central review, evaluated in the initial 480 randomized patients. The median PFS in patients 
receiving tucatinib was 7.8 months compared to 5.6 months for patients enrolled on the control 
arm (HR 0.54; p < 0.00001).”

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-tucatinib-patients-her2-positive-metastatic-breast-cancer



Trastuzumab

Pertuzumab

T-DM1,
Trastuzumab deruxtecan

Tucatinib – HER2
Lapatinib – HER2, HER3
Neratinib – HER2, HER3, HER4

Tesch ME, Gelmon KA. Drugs 2020;80:1811-30.

Panoply of HER2 Targeted Agents



Tucatinib Mechanism of Action

www.seagen.com/science/pipeline/tucatinib



title



FDA Approval of Trastuzumab Deruxtecan for Unresectable or 
Metastatic HER2-Positive Breast Cancer
Press Release – December 20, 2019

“The Food and Drug Administration granted accelerated approval to fam-trastuzumab 
deruxtecan-nxki for patients with unresectable or metastatic HER2-positive breast 
cancer who have received two or more prior anti-HER2-based regimens in the 
metastatic setting.

Efficacy was investigated in DESTINY-Breast01 (NCT03248492), a multicenter, single-
arm trial enrolling 184 female patients with HER2-positive, unresectable and/or 
metastatic breast cancer who had received two or more prior anti-HER2 therapies. 
Patients received fam-trastuzumab deruxtecan-nxki 5.4 mg/kg by intravenous infusion 
every 3 weeks until unacceptable toxicity or disease progression.”

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-fam-trastuzumab-deruxtecan-nxki-unresectable-or-
metastatic-her2-positive-breast-cancer



Trastuzumab Deruxtecan (DS-8201) Is a Novel ADC Designed to Deliver an 
Optimal Antitumor Effect

Payload MOA: 
topoisomerase I inhibitor 

High potency of payload

Tumor-selective cleavable linker 

High drug to antibody ratio ≈ 8

Stable linker-payload

Payload with short systemic half-life

Membrane-permeable payload

• A humanized anti-HER2 IgG1 mAb with the same 
amino acid sequence as trastuzumab

• A topoisomerase I inhibitor payload, an exatecan derivative

• A tetrapeptide-based cleavable linker

Trastuzumab deruxtecan is an ADC composed of 3 components:

Humanized anti-HER2 
IgG1 mAb1-3

Deruxtecan1,2

Topoisomerase I Inhibitor payload
(DXd)

Tetrapeptide-Based Cleavable Linker

Krop IE et al. SABCS 2019;Abstract GS1-03.



Trastuzumab Deruxtecan’s Membrane-Permeable Payload Can 
Attack Neighboring Cancer Cells (a Bystander Effect)

ADCC = antibody-dependent cellular cytotoxicity; HER2 = human epidermal growth factor receptor 2; Topo-1 = topoisomerase I.

1. Ogitani Y et al. Cancer Sci. 2016;107:1039–1046 . 2. Ogitani Y et al. Clin Cancer Res. 2016;22:5097–5108. 



N Engl J Med 2020;382(7):610-21.



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

ORR (All patients) = 112/184 (61%)
• ³3 prior regimens without ET = 99/167 (59%)
• <3 prior regimens without ET = 13/17 (76%)
• With brain mets = 14/24 (58%)
• No brain mets = 98/160 (61%)

• Prior pertuzumab = 78/121 (64%)
• No prior pertuzumab = 34/63 (54%)

Median DoR = 14.8 mo
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Patients (N = 168)

DESTINY-Breast01: Response According to 
Tumor Size and Subgroup Analyses
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@ErikaHamilton9

DESTINY-Breast01 Trial: Adverse events with T-Dxd

Krop I et al SABCS 2019

Treatment-emergent Adverse Events in >15% of Patientsa

• Serious TEAEs, 22.8% (drug related, 12.5%)

• TEAEs associated with discontinuation, 15.2% (drug related, 14.7%); 
the majority were due to pneumonitis/ILD (8.7%)

a Patients who received T-DXd 5.4 mg/kg.

Courtesy of Erika Hamilton, MD



San Antonio Breast Cancer Symposium®, December 10-14, 2019

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

Pneumonitis associated with T-Dxd

ILD, interstitial lung disease.
Courtesy of Sara Hurvitz, MD

mailto:Ian_Krop@dfci.harvard.edu
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Symptom identification for diagnosis of ILD
Talk to your patients about their symptoms….

Symptom identification is vital to identification of ILD/pneumonitis!

Courtesy of Erika Hamilton, MD



Management of Interstitial Lung Disease in 
Clinical Studies of Trastuzumab Deruxtecan

Assessments should include:
§ High-resolution CT 
§ Pulmonologist consultation and, if indicated, ID 

consultation
§ Blood culture and CBC; other blood tests 

as needed
§ Consider bronchoscopy and BAL if indicated and 

feasible
§ PFTs and pulse oximetry 
§ Arterial blood gasses, if indicated 
§ As soon as ILD suspected, collect 1 blood sample 

for PK assessment, if feasible 

All ILD events should be followed until resolution 
and after drug discontinuation.

Monitor

Suspected ILD

Interrupt drug

Rule out ILD if the patient 
exhibits: 
§ Radiographic changes 

suggesting ILD 
§ Acute onset of 

new/worsening pulmonary 
or related symptoms (eg, 
cough, dyspnea, fever)

Confirm Manage
Hold drug for any ILD events independent of grade 
§ Grade 1: Hold until fully resolved, then: 
̶ If resolved ≤ 28 d from onset: 

maintain dose 
̶ If resolved > 28 d after onset: 

reduce dose by 1 level 
̶ If grade 1 ILD occurs beyond cycle Day 22 and 

has not resolved within 49 d from last infusion: 
discontinue drug

§ Grades 2-4: permanently discontinue treatment 
and follow toxicity management guidelines for 
trastuzumab deruxtecan

Fam-trastuzumab deruxtecan-nxki PI. Courtesy of Sara Hurvitz, MD



Continued 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 Percentage Change from 
Baseline in Tumor Size

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



FDA Approves Margetuximab for HER2-Positive mBC
Press Release – December 16, 2020

“On December 16, 2020, the Food and Drug Administration approved 
margetuximab-cmkb in combination with chemotherapy, for the treatment of adult 
patients with metastatic HER2-positive breast cancer who have received two or 
more prior anti-HER2 regimens, at least one of which was for metastatic disease.

Efficacy was evaluated in SOPHIA (NCT02492711), a randomized, multicenter, open-
label trial of 536 patients with IHC 3+ or ISH-amplified HER2+ metastatic breast 
cancer who had received prior treatment with other anti-HER2 therapies. Patients 
were randomized (1:1) to margetuximab plus chemotherapy or trastuzumab plus 
chemotherapy. Randomization was stratified by chemotherapy choice 
(capecitabine, eribulin, gemcitabine, or vinorelbine), number of lines of therapy in 
the metastatic setting (≤ 2, > 2), and number of metastatic sites (≤ 2, > 2).”

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-margetuximab-metastatic-her2-positive-breast-cancer



JAMA Oncol 2021;[Online ahead of print].



Agenda

Module 1: Breast Cancer 2021
• Dr Matt-Amaral: A 42-year-old premenopausal woman with ER-positive, HER2-positive, node-negative breast cancer 

Module 2: Management of Localized Disease
• Dr Matt-Amaral: A 73-year-old woman with clinical T4 ER/PR-negative, HER2-positive breast cancer

Module 3: Sequencing of Agents for Metastatic Disease
• Dr Astrow: A 70-year-old woman with a 10-cm Grade III, ER/PR-negative, HER2-positive IDC and pleural metastases

• Dr Rodriguez: A 36-year-old woman with heavily pretreated ER/PR-positive, HER2-positive breast cancer and 
bone metastases 

Module 4: Systemic Treatment of Brain Metastases
• Dr Ma: A 42-year-old Middle Eastern woman with HER2-positive breast cancer and brain metastases 

• Dr Hussein: A 43-year-old woman with ER/PR-negative, HER2-positive breast cancer with brain metastasis 

• Dr Glynn: A 60-year-old woman with malignant pericardial effusion



Case Presentation – Dr Ma: A 42-year-old Middle 
Eastern woman with HER2-positive breast cancer 
and brain metastases 

• 10/2018: Neoadjuvant TCHP à right mastectomy with axillary nodal dissection 
• 5/2019: XRT planned but noted right axillary discomfort and palpable node

- Tumor size doubled extending to chest wall with significant increase in pain in 2 weeks
• PET: Diffuse right chest wall, axillary, internal mammary, and supraclavicular nodal metastases with 

direct muscle invasion
• MRI: 2 occipital lobe metastases

• Treated with AC à SBRT to brain lesions à T-DM1 x 1 cycle (D/Ced due to liver toxicity)
• 2/2020: Single-agent neratinib and faring well

Questions
• What are the faculty’s thoughts on administering tucatinib if this patient becomes neratinib-refractory?

• Does T-DXd penetrate the CNS? If so, how well? 

Dr Yanjun Ma



Case Presentation – Dr Hussein: A 43-year-old 
woman with ER/PR-negative, HER2-positive breast 
cancer with brain metastasis
• 1/2016: Stage IIIC Grade 3 left, ER/PR-negative, HER2-positive IDC

- S/p neoadjuvant TCH-P x 6 à left MRM and ALND, adjuvant RT and trastuzumab (completed 2/2017)
- 3/2018: Completed adjuvant neratinib study (ExteNET) 

• 3/2019: Resection of 4-cm ER/PR-negative, HER2-positive left parietal mass à SBRT
- CT chest/abdomen/pelvis and bone scan: Negative 

• 4/2019: Capecitabine/lapatinib
• 7/2019 brain MRI: New left parietal lesion at previous site à second subtotal resection
• 10/2019: T-DM1
• 1/2020 brain MRI: Complete resolution of left parietal mass
• 12/2020: T-DM1 cycle 22. Brain MRIs, CT and bone scans – No evidence of disease

Question
• If this patient presented today post-neratinib, lapatinib and capecitabine, what treatment would you 

recommend – T-DM1, tucatinib, capecitabine/trastuzumab, other?

Dr Atif Hussein



Case Presentation – Dr Glynn: A 60-year-old woman with 
malignant pericardial effusion

• 11/2008: Initial diagnosis – ER/PR-positive, HER2-negative IDC

- Received multiple treatments, including hormonal therapy, 
carboplatin/gemcitabine, capecitabine, nab-paclitaxel

• 7/2020: Patient developed liver metastases, recurrence of pericardial effusion
- Biopsy: HER2-positive disease

• Treated with T-DM1
- Performance status improved, tolerating treatment well

• 2/2021: Patient inquires about treatment break

Question

• Given that this patient did not exhibit any impairments in her quality of life, I 
advised her we should continue therapy, but what are the faculty’s thoughts on 
this case?

Dr Philip Glynn



Brain Metastases Are Common in Advanced Cancers

Glitza Oliva IC et al. Ann Oncol 2018;29:1509-20 Barnholtz-Sloan JS et al. J Clin Oncol 2004;22(14):2865-72
Schouten LJ et al. Cancer 2002;94(10):2698-705 Chamberlain MC et al. Neuro-Oncology 2017;19(1):i1-24

Primary site Incidence rate

Lung cancer – overall 16%-20%

SCLC
NSCLC

~30%
~13%

Breast cancer – overall 10%-15%

HER2-positive
Triple-negative

25%-50%
20%



Neratinib (240 mg orally once daily) 
and 

capecitabine 750 mg/m2 BID 

(for 14 days followed by 7 days rest)

Follow-up every 3 weeks

PD (CTCs, cfDNA)
• If CNS PD – Off study

• If non-CNS PD – Extension 
with trastuzumab offered

• HER2-positive mBC
• Measurable CNS 

metastases
• ECOG PS 0-2

TBCRC 022: Phase II Study Design

Freedman R et al. JCO 2019 and Clin Br Cancer 2020

Eligibility



TBCRC 022: CNS Volumetric Response 
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Best Volumetric CNS response (n=31 evaluable pts)

CNS ORR = 49% 

Freedman R, et al. JCO 2019 and Clin Br Cancer 2020



Saura C et al. J Clin Oncol 2020;38(27):3138-49. 

NALA: Phase III Trial Design

HER2+ mBC
≥2 prior lines of therapy
No prior lapatinib or capecitabine
T-DM1 or pertuzumab permitted
CNS disease permitted

R

Neratinib 240 mg +
capecitabine 1,200 mg/m2

Lapatinib 1,250 mg +
capecitabine 2,000 mg/m2

1:1

N = 621

Coprimary endpoints: PFS (central) and OS



Saura C et al. SABCS 2020;Abstract PD13-09. 

NALA: Neratinib for HER2-Positive mBC in Patients 
with Baseline CNS Disease

CNS metastases at baseline (n = 101) No CNS metastases at baseline (n = 520)

Neratinib + cape
(n = 51)

Lapatinib + cape
(n =  50)

Neratinib + cape
(n = 256)

Lapatinib + cape
(n =  264)

Median PFS 7.8 mo 5.5 mo 9.0 mo 6.9 mo

HR = 0.66 HR = 0.76 

Median OS 16.4 mo 15.4 mo 25.6 mo 23.6 mo

HR = 0.90 HR = 0.85 



title

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

Tucatinib



Nancy Lin, nlin@partners.org

P=0.03*

O
R

R
-IC

, %
 (9

5%
 C

I)

N=55 N=20

HER2CLIMB: Intracranial Response Rate (ORR-IC) in Patients with Active 
Brain Metastases and Measurable Intracranial Lesions at Baseline

TUC+Tras+Cape
(N=55)

Pbo+Tras+Cape
(N=20)

Best Overall Intracranial Responsea, n (%)

Complete Response (CR) 3 (5.5) 1 (5.0)

Partial Response (PR) 23 (41.8) 3 (15.0)

Stable Disease (SD) 24 (43.6) 16 (80.0)

Progressive Disease (PD) 2 (3.6) 0

Not Availableb 3 (5.5) 0

Subjects with Objective Response of 
Confirmed CR or PR, n

26 4

Duration of Intracranial Response 
(DOR-IC)e (95% CI)f, months

6.8 (5.5, 16.4) 3.0 (3.0, 10.3)

(a) Confirmed Best overall response assessed per RECIST 1.1. (b) Subjects with no post-baseline response assessments. (c) Two-
sided 95% exact confidence interval, computed using the Clopper-Pearson method (1934). (d Cochran-Mantel-Haenszel test 
controlling for stratification factors (ECOG performance status: 0/1, and Region of world: North America/Rest of World) at 
randomization. (e) As estimated using Kaplan-Meier methods. (f) Calculated using the complementary log-log transformation 
method (Collett, 1994).*Stratified Cochran-Mantel-Haenszel P value

Confirmed Objective Response 
Rate (RECIST 1.1)

Courtesy of Carey K Anders, MD

mailto:nlin@partners.org


Cases from the Community: Investigators Discuss 
the Role of PARP Inhibition in the Care of Actual 

Patients with Ovarian Cancer 
Saturday, March 20, 2021

4:00 PM – 5:00 PM ET

Susana Banerjee, MBBS, MA, PhD
Richard T Penson, MD, MRCP
Shannon N Westin, MD, MPH

Moderator
Neil Love, MD

Faculty 



Thank you for joining us!

NCPD credit information will be emailed to each 
participant within 3 business days.


