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Networked iPads are available.

For assistance, please raise your hand. Devices will be collected at the conclusion of the activity.

Review Program Slides: Tap the Program Slides button to review speaker 
presentations and other program content.

Answer Survey Questions: Complete the pre- and postmeeting surveys. Survey 
questions will be discussed throughout the meeting.

Ask a Question: Tap Ask a Question to submit a challenging case or question for 
discussion. We will aim to address as many questions as possible during the 
program.

Complete Your Evaluation: Tap the NCPD Evaluation button to complete your 
evaluation electronically to receive credit for your participation. 

Clinicians in the Meeting Room



Review Program Slides: A link to the program slides will be posted in the chat 
room at the start of the program.

Answer Survey Questions: Complete the pre- and postmeeting surveys. Survey 
questions will be discussed throughout the meeting.

Ask a Question: Submit a challenging case or question for discussion using the 
Zoom chat room.

Get NCPD Credit: An NCPD credit link will be provided in the chat room at the 
conclusion of the program.

Clinicians Attending via Zoom



Clinicians, Please Complete 
the Pre- and Postmeeting Surveys

Quick Survey Quick Poll



About the Enduring Program

• The live meeting is being video 
and audio recorded.

• The proceedings from today will 
be edited and developed into 
an enduring web-based 
video/PowerPoint program. 
An email will be sent to all attendees when the activity is 
available. 

• To learn more about our education programs, visit our website, 
www.ResearchToPractice.com



“What I Tell My Patients”
Fifteenth Annual RTP-ONS NCPD Symposium Series

ONS Congress, San Antonio, Texas — April 26 to 29, 2023



• New agents and therapies; ongoing trials related to 
specific clinical scenarios

• Patient education: Preparing to receive new therapies

• The bond that heals 

• THANKS! (Great job)

What I Tell My Patients
2023 ONS Congress

San Antonio, Texas

Symposia Themes



How was it different to take care of this patient 
versus another patient in the same oncologic setting? 

What unique biopsychosocial factors (eg, attitude, 
comorbidities, social support) were considered 

in the overall management of this case? 



Management of HER2-Expressing Cancers Across the Oncology 
Spectrum: The Role of Antibody-Drug Conjugates 

Thursday, April 27, 2023
6:00 PM – 7:30 PM

Moderator
Neil Love, MD

Lyudmila A Bazhenova, MD
Kelly EH Goodwin, MSN, RN, ANP-BC

Virginia Kaklamani, MD, DSc

Caroline Kuhlman, MSN, APRN-BC
Alexis N McKinney, MSN, AGNP-BC

Zev Wainberg, MD, MSc

Faculty 

What I Tell My Patients: 
Faculty Physicians and Nurses Discuss Patient Education 

About New Treatments and Clinical Trials
Fifteenth Annual RTP Symposium Series Held During the Annual ONS Congress



Faculty

Zev Wainberg, MD, MSc
Co-Director, GI Oncology Program
Director of Early Phase Clinical Research
Jonsson Comprehensive Cancer Center
UCLA School of Medicine
Los Angeles, California

Moderator
Neil Love, MD
Research To Practice
Miami, Florida

Caroline Kuhlman, MSN, APRN-BC
Nurse Practitioner
Tucker Gosnell Center for Gastrointestinal Cancers
Massachusetts General Hospital
Boston, Massachusetts

Alexis N McKinney, MSN, AGNP-BC
Adult-Gerontology Nurse Practitioner
Mays Cancer Center
UT Health San Antonio 
MD Anderson Cancer Center
San Antonio, Texas

Lyudmila A Bazhenova, MD
Professor of Medicine
Lung Cancer Unit Leader
Director, Hematology and Oncology Fellowship 
Training Program
UC San Diego Moores Cancer Center
San Diego, California

Kelly EH Goodwin, MSN, RN, ANP-BC
Thoracic Cancer Center
Massachusetts General Hospital
Boston, Massachusetts

Virginia Kaklamani, MD, DSc
Professor of Medicine
Ruth McLean Bowman Bowers Chair in Breast 
Cancer Research and Treatment
AB Alexander Distinguished Chair in Oncology
Leader, Breast Oncology Program
UT Health San Antonio
MD Anderson Cancer Center
San Antonio, Texas



Agenda

Module 1: HER2 as a Therapeutic Target; Antibody-Drug Conjugates

Module 2: HER2-Positive Breast Cancer

Module 3: HER2-Positive Gastrointestinal Cancers

Module 4: HER2-Positive Non-Small Cell Lung Cancer

Module 5: Toxicities of Trastuzumab Deruxtecan



Agenda

Module 1: HER2 as a Therapeutic Target; Antibody-Drug Conjugates

Module 2: HER2-Positive Breast Cancer

Module 3: HER2-Positive Gastrointestinal Cancers

Module 4: HER2-Positive Non-Small Cell Lung Cancer

Module 5: Toxicities of Trastuzumab Deruxtecan



Clinical Research Background

• What is HER2, and what are the mechanisms of action of approved 
targeted therapies? What is an antibody-drug conjugate? 
- Trastuzumab

- Pertuzumab

- Neratinib 

- Tucatinib

- Lapatinib 

- T-DM1

- Trastuzumab deruxtecan

• Bystander effect in HER2-low disease



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



Stable linker 
releases payload 
only in target cell

Potent 
cytotoxic 
payload

Monoclonal antibody 
targets tumor-specific 

antigens

Tumor antigen 
internalized upon 

ADC binding 

ADC attributes T-DM1 T-DXd

Payload mechanism of 
action Antimicrotubule Topoisomerase I 

inhibitor

Drug-to-antibody ratio ~3.5:1 ~8:1

Tumor-selective 
cleavable linker? No Yes

Evidence of bystander 
antitumor effect? No Yes

HER2-Targeting Antibody-Drug Conjugates (ADCs)

Bystander effect due to
payload release before 

internalization or 
membrane permeability 

Schmid P et al. SABCS 2021.
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48-year-old woman with metastatic HER2-positive 
inflammatory breast cancer who received first-line 
THP à second-line trastuzumab deruxtecan

Alexis N McKinney, MSN, AGNP-BC



Clinical Research Background

• HER2-positive metastatic disease

• HER2-low metastatic disease (HR-positive and HR-negative)

Dr Kaklamani
San Antonio, Texas



72-year-old woman with metastatic HER2-low breast cancer 
who received trastuzumab deruxtecan

Alexis N McKinney, MSN, AGNP-BC



Clinical Research Background

• HER2-positive metastatic disease

• HER2-low metastatic disease (HR-positive and HR-negative)

Dr Kaklamani
San Antonio, Texas



Trastuzumab Deruxtecan: Breast Cancer
Mechanism of action
• Antibody-drug conjugate directed against HER2

Indication
• For patients with unresectable or metastatic HER2-positive breast cancer who have

received a prior anti-HER2-based regimen either in the metastatic setting or in the 
(neo)adjuvant setting and experienced disease recurrence during or within 6 months of 
completing therapy

• For patients with unresectable or metastatic HER2-low (IHC 1+ or IHC 2+/ISH-) breast 
cancer who have received a prior chemotherapy in the metastatic setting or developed 
disease recurrence during or within 6 months of completing adjuvant chemotherapy

Recommended dose

• 5.4 mg/kg IV infusion q3wk until disease progression or unacceptable toxicity

Trastuzumab deruxtecan package insert, 11/2022. 



Lancet 2023 January 14;401:105-17.



Hurvitz SA et al. Lancet 2023;401:105-17. 

DESTINY-Breast03: Progression-Free Survival

Time since Randomization (months)



DESTINY-Breast03: Overall Survival

Time since Randomization (months)

Hurvitz SA et al. Lancet 2023;401:105-17. 



DESTINY-Breast03: Antitumor Activity

Patients Patients

Confirmed ORR: 79% Confirmed ORR: 35%

Hurvitz SA et al. Lancet 2023;401:105-17. 



Trastuzumab Deruxtecan Granted FDA Approval for HER2-Low 
Breast Cancer
Press Release: August 5, 2022

“Today, the US Food and Drug Administration approved fam-trastuzumab-deruxtecan-
nxki, an IV infusion for the treatment of patients with unresectable (unable to be 
removed) or metastatic (spread to other parts of the body) HER2-low breast cancer. 
This is the first approved therapy targeted to patients with the HER2-low breast cancer 
subtype, which is a newly defined subset of HER2-negative breast cancer.

Patients with HER2-low breast cancer are eligible for fam-trastuzumab-deruxtecan-nxki
if they have received a prior chemotherapy in the metastatic setting, or their cancer 
returned during, or within 6 months of completing, adjuvant chemotherapy.

This approval is based on DESTINY-Breast04, a randomized, multicenter, open label 
clinical trial that enrolled 557 adult patients with unresectable or metastatic HER2-low 
breast cancer.”

https://www.fda.gov/news-events/press-announcements/fda-approves-first-targeted-therapy-her2-low-breast-cancer



Abstract LBA3



DESTINY-Breast04: PFS for HR-Positive Population (Primary 
Endpoint) and All Patients

Modi S et al. ASCO 2022;Abstract LBA3. Modi S et al. N Engl J Med 2022 July 7;387(1):9-20. 

TPC = treatment of physician's choice; mPFS = median progression-free survival



DESTINY-Breast04: OS for HR-Positive Population and All Patients

Modi S et al. ASCO 2022;Abstract LBA3. Modi S et al. N Engl J Med 2022 July 7;387(1):9-20. 

mOS = median overall survival



DESTINY-Breast04: Confirmed Objective Response Rate

Modi S et al. ASCO 2022;Abstract LBA3. Modi S et al. N Engl J Med 2022 July 7;387(1):9-20. 



DESTINY-Breast04: Response and Survival with T-DXd in the 
HR-Negative Population

All patients Hormone receptor-negative

T-DXd
(N = 373)

TPC
(N = 184)

HR
(p-value)

T-DXd
(N = 40)

TPC
(N = 18) Hazard ratio

Median PFS 9.9 mo 5.1 mo 0.5
(<0.001) 8.5 mo 2.9 mo 0.46

Median OS 23.4 mo 16.8 mo 0.64
(0.001) 18.2 mo 8.3 mo 0.48

Objective 
response rate 52.3% 16.3% — 50.0% 16.7% —

Modi S et al. N Engl J Med 2022 July;387(1):9-20.
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77-year-old man with HER2-positive gastroesophageal 
adenocarcinoma and brain metastases who received first-line 
chemotherapy/trastuzumab à second-line trastuzumab 
deruxtecan with decreased EF

Caroline Kuhlman, MSN, APRN-BC



Clinical Research Background

• First- and second-line therapy for HER2-positive gastroesophageal 
cancer

• HER2-positive colorectal cancer

Dr Wainberg
Los Angeles, California



42-year-old man with metastatic HER2-positive esophageal 
cancer who received first-line chemotherapy/trastuzumab à
second-line trastuzumab deruxtecan and developed 
pneumonitis

Caroline Kuhlman, MSN, APRN-BC



Clinical Research Background

• First- and second-line therapy for HER2-positive gastroesophageal 
cancer

• HER2-positive colorectal cancer

Dr Wainberg
Los Angeles, California



Trastuzumab Deruxtecan: Gastroesophageal Cancer
Mechanism of action
• Antibody-drug conjugate directed against HER2

Indication
• For patients with locally advanced or metastatic HER2-positive gastric or

gastroesophageal junction adenocarcinoma who have received a prior trastuzumab-
based regimen

Recommended dose

• 6.4 mg/kg IV infusion q3wk until disease progression or unacceptable toxicity

Trastuzumab deruxtecan package insert, 11/2022. 



Abstract 1205MO



DESTINY-Gastric02: PFS and OS

Ku G et al. ESMO 2022;Abstract 1205MO.



DESTINY-Gastric02: Overall Safety Summary and ILD/Pneumonitis

Ku G et al. ESMO 2022;Abstract 1205MO.



J Clin Oncol 2023 February 1;41(4):816-25 



Yamaguchi K et al. J Clin Oncol 2023 February 1;41(4):816-25. 

DESTINY-Gastric01: Antitumor Activity of Trastuzumab 
Deruxtecan in Patients with Untreated HER2-Low Gastric or 
Gastroesophageal Cancer 

(IHC2+/ISH-) (IHC1+)
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67-year-old man with metastatic NSCLC with a HER2 L755P 
mutation who received first-line carboplatin/pemetrexed/
pembrolizumab à second-line trastuzumab deruxtecan

Kelly EH Goodwin, MSN, RN, ANP-BC



Clinical Research Background

• HER2 mutation versus amplification

• ILD in lung cancer population

Dr Bazhenova
San Diego, California



69-year-old man with a PMH of chordoma who was diagnosed 
with metastatic HER2-positive NSCLC and received 
trastuzumab deruxtecan

Kelly EH Goodwin, MSN, RN, ANP-BC



Clinical Research Background

• HER2 mutation versus amplification

• ILD in lung cancer population

Dr Bazhenova
San Diego, California



Trastuzumab Deruxtecan: NSCLC
Mechanism of action
• Antibody-drug conjugate directed against HER2

Indication
• For patients with unresectable or metastatic NSCLC whose tumors have activating 

HER2 mutations, as detected by an FDA-approved test, and who have received a prior 
systemic therapy

Recommended dose

• 5.4 mg/kg IV infusion q3wk until disease progression or unacceptable toxicity

Trastuzumab deruxtecan package insert, 11/2022. 



Frequency of Targetable Oncogenic Driver Molecular Alterations 
in Adenocarcinoma of the Lung

HER2 mutation (2.3%)

No actionable mutation Other actionable mutations ALK rearrangement
ROS1 rearrangement RET rearrangement MET exon 14 mutation
KRAS G12C mutation HER2 mutation

No actionable mutation (39.8%)

Other actionable mutations (39.8%)

ALK rearrangement (3.8%)

ROS1 rearrangement (2.6%)

RET rearrangement (1.7%)

MET exon 14 mutation (1.7%)

KRAS G12C mutation (15%)

Derived from Tan AC et al. J Clin Oncol 2022;40:611-25.



DESTINY-Lung01: Activity of Trastuzumab Deruxtecan in Patients 
with Advanced NSCLC with HER2 Mutations

Li BT et al. N Engl J Med 2022;386(3):241-51. 







Agenda

Module 1: HER2 as a Therapeutic Target; Antibody-Drug Conjugates

Module 2: HER2-Positive Breast Cancer

Module 3: HER2-Positive Gastrointestinal Cancers

Module 4: HER2-Positive Non-Small Cell Lung Cancer

Module 5: Toxicities of Trastuzumab Deruxtecan



Clinical Research Background

• Toxicities associated with trastuzumab deruxtecan

- Acute chemotherapy-related toxicity (GI, alopecia)

- ILD

- Cytopenias

- Cardiotoxicity
- Other toxicities

• Role of premedication

• Identification and management of ILD

• Imaging and clinical screening forr ILD



APPENDIX



DESTINY-Breast03: Adjudicated Drug-Related ILD/Pneumonitis

Hurvitz SA et al. SABCS 2022;Abstract GS2-02

San Antonio Breast Cancer Symposium – December 6-10, 2022

This presentation is the intellectual property of the author/presenter. Contact SHurvitz@mednet.ucla.edu for permission to reprint and/or distribute.

DESTINY-Breast03

Adjudicated Drug-Related Interstitial Lung Disease/Pneumonitis

ILD, interstitial lung disease; mBC, metastatic breast cancer; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan.
1. Modi S et al. N Engl J Med 2020; 382(7): 610-21. 2. Powell CA et al. ESMO Open 2022; 7(4): 100554. 3. Cortes J et al. N Engl J Med. 2022;386:1143-1154.
 

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Any grade
T-DXd 
(n = 257) 11 (4.3) 26 (10.1) 2 (0.8) 0 0 39 (15.2)

T-DM1 
(n = 261) 4 (1.5) 3 (1.1) 1 (0.4) 0 0 8 (3.1)

• Adjudicated drug-related ILD/pneumonitis rates were similar to other mBC trials with T-DXd1,2

• With longer treatment exposure and follow-up, the ILD/pneumonitis rate increased from 10.5% in the 
PFS interim analysis3 to 15.2%

• There were 4 additional grade 1, 8 additional grade 2, and no additional grade 3 events

• The overall incidence of grade 3 events (0.8%) was the same as in the PFS interim analysis3

• There were no adjudicated drug-related grade 4 or 5 events



DESTINY-Breast03: Most Common Drug-Related Adverse Events

Hurvitz SA et al. Lancet 2023;401:105-17. 



DESTINY-Breast04: Adverse Events of Special Interest

Modi S et al. ASCO 2022;Abstract LBA3. 

Adjudicated as drug-related ILD/pneumonitis
n (%) Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Any grade

T-DXd (n = 371) 13 (3.5) 24 (6.5) 5 (1.3) 0 3 (0.8) 45 (12.1)

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

Left ventricular dysfuctions
n (%) Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Any grade

Ejection fraction decreased

T-DXd (n = 371) 1 (0.3) 12 (3.8) 1 (0.3) 0 0 16 (4.3)

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

Cardiac failure

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

ILD = interstitial lung disease; TPC = treatment of physician's choice



DESTINY-Breast04: Common Drug-Related TEAEs

Modi S et al. ASCO 2022;Abstract LBA3. Modi S et al. N Engl J Med 2022;387(1):9-20. 



ESMO Open 2022 Aug 10;7(4):100554.



DESTINY-Lung01: Summary of Adverse Events and AEs of Clinical 
Interest

Event N = 91
Discontinued due to AEs 25%

Dose reduction due to AEs 34%

Dose interruption due to AEs 32%

Drug-related interstitial lung disease (ILD) 26% (N = 24)

Grade 1 3 pts

Grade 2 15 pts

Grade 3 4 pts

Grade 5 2 pts

Median time to onset of ILD 141 days

Median duration of ILD 43 days

Li BT et al. N Engl J Med 2022;386(3):241-51. 



DESTINY-Lung01: Common Adverse Events (N = 91)

Event Any grade Grade ≥3

Nausea 73% 9%

Fatigue 53% 7%

Alopecia 46% 0

Vomiting 40% 3%

Neutropenia 35% 18%

Anemia 33% 10%

Diarrhea 32% 3%

Decreased appetite 30% 0

Leukopenia 23% 4%

Constipation 22% 0

Li BT et al. N Engl J Med 2022;386(3):241-51. 



Powell CA et al. ESMO Open 2022;7(4):100554.

Analysis of ILD Across Multiple Tumor Types



Adjudicated Drug-related ILD/Pneumonitis 
By Tumor Type And Grade

Powell CA et al. ESMO Open 2022;7(4):100554.

• Most of these patients with ILD/pneumonitis [137/177 (77.4%); 11.9% (137/1150) of 
patients overall] had low-grade (worst grade of 1 or 2) ILD/pneumonitis



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



2021 Aug;32(8):1005-1014



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 C et al. SABCS 2018;Abstract GS1-10. von Minckwitz G et al. N Engl J Med 2019;380(7) 617-628. Courtesy of Sara Tolaney, MD, MPH



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

Mamounas EP et al. Ann Oncol 2021;32(8):1005-1014.



DESTINY-Gastric01: HER2-Low Disease



J Clin Oncol 2023 February 1;41(4):816-25 



Yamaguchi K et al. J Clin Oncol 2023 February 1;41(4):816-25. 

DESTINY-Gastric01: Antitumor Activity of Trastuzumab 
Deruxtecan in Patients with Untreated HER2-Low Gastric or 
Gastroesophageal Cancer 



DESTINY-Lung01: HER2-Overexpressing Disease



ESMO 2022



Smit EF et al. ESMO 2022;Abstract 975P.

DESTINY-Lung01: Responses to T-DXd by HER2 IHC Status 

(6.4 mg/kg)

(5.4 mg/kg)

IHC = immunohistochemistry



Smit EF et al. ESMO 2022;Abstract 975P.

DESTINY-Lung01: Responses to T-DXd by HER2 IHC Status 

Cohort 1: (6.4 mg/kg)

Cohort 1a: (5.4 mg/kg)
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Thank you for joining us! Please take a moment to complete the 
survey currently up on Zoom. Your feedback is very important to us. 
The survey will remain open up to 5 minutes after the meeting ends.

In-person attendees can use the networked iPads® to claim NCPD 
credit or use the QR code as instructed in the program syllabus.

Virtual attendees: The NCPD credit link is posted in the chat room.

NCPD/ONCC credit information will be emailed to each participant 
within 1 to 2 business days.


