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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? 
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79-year-old woman with metastatic NSCLC who received 
carboplatin/pemetrexed/atezolizumab followed by 
atezolizumab maintenance and experienced an extended 
response

Jillian Thompson, MSN, ANP-BC, AOCNP



Clinical Research Background

• Role of immunotherapy in non-small cell lung cancer (NSCLC)

- Neoadjuvant and adjuvant treatment

- Consolidation treatment for unresectable locally advanced disease

- First-line therapy for metastatic disease

- Toxicity in patients with lung cancer

Dr Liu
Washington, DC

Dr Tsao
Houston, Texas



Mechanism of Action of Immune Checkpoint Inhibitors

Seebacher NA et al. Clin Cancer Res 2019;38(1):156. 



FDA-Approved Immunotherapy for Nonmetastatic NSCLC

Regimen
FDA 

approval Pivotal study Setting Primary Endpoint(s)

Nivolumab +
platinum-doublet chemotherapy1 3/4/22 CheckMate-816

Neoadjuvant
Resectable, 

Stage IB , II, or 
IIIA

Median EFS: 31.6 mo
pCR: 24.0%

Atezolizumab2 10/15/21 IMpower010
Adjuvant

Stage II-IIIA
PD-L1 ≥1% 

Median DFS: NR

Pembrolizumab3 1/26/23 PEARLS/KEYNOTE-091
Adjuvant

Stage IB, II, or 
IIIA

Median DFS (overall): 53.6 mo
Median DFS (PD-L1 TPS ≥50%): NR

Durvalumab4 2/6/18 PACIFIC
Consolidation
Unresectable, 

Stage III

Median PFS: 16.9 mo
Median OS: 47.5 mo

1 Forde PM et al. N Engl J Med 2022;386(21):1973-85. 2Felip E et al. Lancet 2021;398(10308):1344-57. 3O’Brien M et al. Lancet Oncol 2022; 
23(10):1274-86. 4Spigel DR et al. J Clin Oncol 2022;40(12):1301-11.

NR, not reached



FDA-Approved Single-Agent Immunotherapy Options for 
First-Line Therapy 

Monotherapy FDA approval Pivotal study Histologic type HR (OS)

Pembrolizumab1,2

(q3wk or q6wk)
4/11/19

10/24/16
KEYNOTE-042
KEYNOTE-024 PD-L1 TPS ≥1% 0.63

Atezolizumab3

(q2wk, q3wk or q4wk) 5/18/20 IMpower110 PD-L1 TPS ≥50,
EGFR and/or ALK wt 0.59

Cemiplimab4 

(q3wk) 2/22/21 EMPOWER-Lung 1
(Study 1624)

PD-L1 TPS ≥50,
EGFR and/or ALK 
and/or ROS1 wt

0.57

1 Mok. Lancet 2019. 2 Reck. J Clin Oncol 2019. 3 Herbst. N Engl J Med 2020. 4 Sezer. Lancet 2021. 

wt = wild type



FDA-Approved Immunotherapy Combination Options for 
First-Line Therapy

Combination regimen FDA approval Pivotal study Histologic type HR (OS)

Pembrolizumab (q3wk or q6wk) +
platinum and pemetrexed1 8/20/18 KEYNOTE-189 Nonsquamous 0.56

Pembrolizumab (q3wk or q6wk) +
carboplatin, paclitaxel or nab paclitaxel2 10/30/18 KEYNOTE-407 Squamous 0.71

Atezolizumab (q3wk)  +
carboplatin and paclitaxel and 
bevacizumab3

12/6/18 IMpower150 Nonsquamous 0.80

Atezolizumab (q3wk) +
carboplatin and nab paclitaxel4 12/3/19 IMpower130 Nonsquamous 0.79

Nivolumab (q2wk) +
ipilimumab5 5/15/20 CheckMate 227 PD-L1 TPS ≥1,

EGFR and/or ALK wt 0.76

Nivolumab (q3wk) +
ipilimumab and chemotherapy6 5/26/20 CheckMate 9LA EGFR and/or ALK wt 0.72

Durvalumab (q4wk) +
tremelimumab and chemotherapy7 11/10/20 POSEIDON EGFR and/or ALK wt 0.77

1 Rodriguez-Abreu. Ann Oncol 2021. 2 Paz-Ares. J Thorac Oncol 2020. 3 Socinski J Thorac Oncol 2021. 4 West. Lancet Oncol 2019.
5 Paz-Ares. ASCO 2021;Abstract 9016. 6 Reck. ASCO 2021;Abstract 9000. 7 Johnson. J Clin Oncol 2023. 



59-year-old man with metastatic NSCLC who received 
ipilimumab/nivolumab and rejected a transplanted kidney

Tara Plues, APRN, MSN



Clinical Research Background

• Role of immunotherapy in NSCLC

- Neoadjuvant and adjuvant treatment

- Consolidation treatment for unresectable locally advanced disease

- First-line therapy for metastatic disease

- Toxicity in patients with lung cancer

Dr Liu
Washington, DC

Dr Tsao
Houston, Texas



Hypophysitis
(fatigue)

Thyroiditis
(over/underactive thyroid)

Adrenal Insufficiency 
(fatigue)

Diabetes Mellitus
(Type I, II, fatigue, DKA)

Colitis
(diarrhea, abdominal pain)

Dermatitis
(rash, itch, blistering)

Pneumonitis
(dyspnea, cough) 

Myocarditis
(chest pain, dyspnea) 

Hepatitis
(abnornal LFTs, jaundice)

Pancreatitis
(abdominal pain)

Neurotoxicities
(MG, encephalitis)

Arthritis
(joint pain)

Symptoms of Immunotherapy Toxicity
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75-year-old woman who received neoadjuvant chemotherapy 
and adjuvant pembrolizumab, developed recurrent disease 
with a MET exon 14 mutation and was started on capmatinib

Jillian Thompson, MSN, ANP-BC, AOCNP



Clinical Research Background

• Tumor treating fields

- Mechanism of action

- Emerging Phase III LUNAR study results

- Tolerability 

Dr Liu
Washington, DC

Dr Tsao
Houston, Texas



Tumor Treating Fields (TTFields)
Mechanism of action

• Alternating electric fields which interfere with dividing cells by disrupting mitosis

Indication
• Investigational

Pivotal clinical data
• Press release (January 5, 2023): Primary OS endpoint met in pivotal Phase III LUNAR 

study of TTFields with immune checkpoint inhibitors or docetaxel (experimental arm) 
versus immune checkpoint inhibitors or docetaxel alone (control arm) for patients with 
Stage IV NSCLC whose disease progressed during or after platinum-based therapy

• KEYNOTE-B36: A pilot study of first-line TTFields (150 kHz) with pembrolizumab for 
advanced or metastatic NSCLC

https://www.novocure.com/novocure-announces-pivotal-lunar-study-in-non-small-cell-lung-cancer-met-primary-overall-survival-
endpoint/; Kotecha R et al. WCLC 2022;Abstract EP08.01-076; www.clinicaltrials.gov. NCT04892472. Accessed April 2023.



Agenda

Module 1: Immunotherapy for Nonmetastatic and Metastatic NSCLC 

Module 2: Future Directions — Tumor Treating Fields

Module 3: Overview of Targeted Treatment for NSCLC

Module 4: Targeted Treatment for NSCLC with an EGFR Mutation

Module 5: EGFR Exon 20 Insertion Mutations

Module 6: Targeted Treatment for NSCLC with a RET Fusion

Module 7: Targeted Treatment for NSCLC with a KRAS G12C Mutation



24-year-old man with metastatic NSCLC with an ALK 
rearrangement who received crizotinib

Tara Plues, APRN, MSN



Clinical Research Background

• Overview of targeted treatment for NSCLC

- Frequency of targetable tumor mutations

- Approaches to genetic testing 

Dr Liu
Washington, DC

Dr Tsao
Houston, Texas



Targetable Oncogenic Drivers

Presented By Frances Shepherd at 2019 ASCO Annual Meeting.

EGFR sensitizing 17%

ALK 7%
EGFR Other 4%

MET 3%

>1 mutation 3%

HER2 2%
ROS1 2%

BRAF 2%

RET 2%

NTRK1 1%
PIK3CA 1%

MEK1 1%

Unkown oncogenic 
driver detected 31%

KRAS 25%

EGFR sensitizing
• Gefitinib4
• Erlotinib4
• Afatinib4
• Osimertinib4
• Necitumumab4
• Rociletinib3

ALK
• Crizotinib4
• Alectinib4
• Ceritinib4
• Lorlatinib2
• Brigatinib2

MET
• Crizotinib2
• Cabozantinib2

HER2
• Trastuzumab emtansine2
• Afatinib2
• Dacomitinib2

ROS1
• Crizotinib4
• Cabozantinib2
• Ceritinib2
• Lorlatinib2
• DS-6051b1

BRAF
• Vemurafenib2
• Dabrafenib2

RET
• Cabozantinib2
• Alectinib2
• Apatinib2
• Vandetanib2
• Ponatinib2
• Lenvatinib2

NTRK1
• Entrectinib2
• LOXO-1012
• Cabozantinib2
• DS-6051b1

PIK3CA
• LY30234142
• PQR 3091

MEK1
• Trametinib2
• Selumetinib3
• Cobimetinib1

KEY
1 - Phase I
2 - Phase II
3 - Phase III
4 - Approved
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74-year-old man with resected Stage IIA NSCLC with an 
EGFR L858R mutation who received adjuvant osimertinib

Jillian Thompson, MSN, ANP-BC, AOCNP



Clinical Research Background

• Targeted treatment for NSCLC with an EGFR mutation
• Selection of patients for adjuvant osimertinib
• First-line therapy for metastatic disease
• Therapeutic considerations for patients with metastatic NSCLC after 

disease progression on first-line osimertinib

Dr Liu
Washington, DC

Dr Tsao
Houston, Texas
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73-year-old man with metastatic NSCLC with an EGFR exon 20 
mutation who received amivantamab

Jillian Thompson, MSN, ANP-BC, AOCNP



Clinical Research Background

• NSCLC with EGFR exon 20 insertion mutations

- Selection and sequencing of amivantamab and mobocertinib

- Tolerability of targeted agents

Dr Liu
Washington, DC

Dr Tsao
Houston, Texas



Frequency of EGFR Exon 20 Mutations

Courtesy of Zofia Piotrowska, MD, MHS



Amivantamab: EGFR-MET Bispecific Antibody

Krebs MG et al. ASCO 2022;Abstract 9008. 



Amivantamab
Mechanism of action
• Bispecific EGFR-directed and MET receptor-directed antibody

Indication
• For adult patients with locally advanced or metastatic NSCLC with EGFR exon 20 

insertion mutations whose disease has progressed on or after platinum-based 
chemotherapy

Recommended dose
• Administered weekly for 4 weeks, with the initial dose as a split infusion in 

week 1 on day 1 and day 2, then administer every 2 weeks thereafter, starting 
at week 5, until disease progression or unacceptable toxicity

• Body weight less than 80 kg = 1,050 mg; greater than or equal to 80 kg = 
1,400 mg 

Amivantamab package insert, 11/2022. 



Mobocertinib
Mechanism of action
• Bispecific EGFR-directed and MET receptor-directed antibody

Indication
• For the treatment of locally advanced or metastatic NSCLC with EGFR 

exon 20 insertion mutations in patients whose disease has progressed on 
or after platinum-based chemotherapy

Recommended dose
• 160 mg orally once daily, with or without food

Mobocertinib package insert, 3/2023.  
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60-year-old woman with metastatic NSCLC with a RET fusion 
who received selpercatinib and experienced an extended 
response

Tara Plues, APRN, MSN



Clinical Research Background

• Targeted treatment for NSCLC with a RET fusion

- Selection and sequencing of selpercatinib and pralsetinib

- Tolerability of targeted agents

Dr Liu
Washington, DC

Dr Tsao
Houston, Texas



RET Fusions in NSCLC
• Intact tyrosine kinase domain fused to an 

upstream gene partner
– Most common: KIF5B
– Others: CCDC6, NCOA4, TRIM33, KIAA1468

• Ligand-independent dimerization and 
downstream growth pathway activation

• Oncogenic in vitro and in vivo
• 1%-2% NSCLC; younger; never/light smokers; 

adenocarcinoma/poorly differentiated

Drilon AD, Cancer Discov 2013;3:630-5, Kohno T, Nat Med 2012;18:375-7, Saito M, Carcinogenesis 2014;35:2452-6; Suehara Y, 
Nat Med 2012;18;6599-608, Lipson D, Nat Med 2012;18:382-40, Takeuchi K, Nat Med 2012;18:378-81



Selpercatinib

Mechanism of action
• RET Inhibitor 

Indication
• For adult patients with locally advanced or metastatic NSCLC with a rearranged 

during transfection (RET) gene fusion as detected by an FDA-approved test 

Recommended dose

• 50 kg or greater: 160 mg orally twice daily

• Less than 50 kg: 120 mg orally twice daily

Selpercatinib package insert, 9/2022. 



Pralsetinib
Mechanism of action
• Oral, next-generation, small-molecule selective RET inhibitor

Indication
• For adult patients with metastatic NSCLC with RET fusion as detected by an 

FDA-approved test  

Recommended dose

• 400 mg orally once daily on an empty stomach (no food intake for at least 2 
hours before and at least 1 hour after)

Pralsetinib package insert, 9/2022. 
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58-year-old woman with metastatic NSCLC with a KRAS G12C 
mutation who received first-line carboplatin/pemetrexed/
pembrolizumab à second-line adagrasib

Tara Plues, APRN, MSN



Clinical Research Background

• Targeted treatment for NSCLC with a KRAS G12C mutation

- Selection and sequencing of adagrasib and sotorasib

- Tolerability of targeted agents

Dr Liu
Washington, DC

Dr Tsao
Houston, Texas



Mechanism of Action of KRAS G12C Inhibitors

Liu J et al. Cancer Gene Ther 2022;29:875-78.

Compared with wild-type KRAS, which 
maintains a balance between inactive and 
activated states, cysteine 12 (C12) mutations 
destroys GTPase activity of KRAS and locks in 
the GTP-bound active state. 

In contrast, the small molecule drug
sotorasib or adagrasib can form a covalent 
bond with C12 in the KRAS G12C protein, 
causing KRAS to be in an inactive state.



Sotorasib
Mechanism of action
• Direct inhibitor of the enzyme KRAS with the G12C mutation

Indication
• For the treatment of locally advanced or metastatic NSCLC with a 

KRAS G12C mutation in patients who have received at least 1 prior 
systemic therapy

Recommended dose
• 960 mg orally once daily 

Sotorasib package insert, 1/2023. 



Adagrasib
Mechanism of action
• Orally bioavailable, highly selective, small-molecule, irreversible covalent 

inhibitor of KRAS G12C

Indication
• For the treatment of locally advanced or metastatic NSCLC with a 

KRAS G12C mutation in patients who have received at least 1 prior 
systemic therapy

Recommended dose

• 600 mg orally twice daily 

Adagrasib package insert, 12/2022. 
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Immunotherapy as Up-Front Treatment for NSCLC



Abstract 9000



FDA-Approved Regimens for Advanced NSCLC Not Harboring 
Tumor Genomic Alterations

Akinboro O et al. ASCO 2022;Abstract 9000.



Clinical Trials of First-Line Chemotherapy/Immuno-Oncology 
(IO) and IO Regimens Included in FDA Pooled Analysis

Akinboro O et al. ASCO 2022;Abstract 9000.



FDA Pooled Analysis: Author Conclusions and Summary

Akinboro O et al. ASCO 2022;Abstract 9000.



FDA Pooled Analysis: Limitations

Akinboro O et al. ASCO 2022;Abstract 9000.



Nat Med 2022 August 25;[Online ahead of print].



EMPOWER-Lung 3: First-Line Cemiplimab with Platinum-Doublet 
Chemotherapy for Advanced NSCLC 

Gogishvili M et al. ESMO 2021;Abstract LBA51.



EMPOWER-Lung 3: First-Line Cemiplimab with Platinum-Doublet 
Chemotherapy for Advanced NSCLC 

Gogishvili M et al. Nat Med 2022 August 25;[Online ahead of print].



J Clin Oncol 2023;41:1213-27.



POSEIDON: PFS with First-Line Durvalumab with Tremelimumab and 
Chemotherapy for Advanced NSCLC

Johnson ML et al. J Clin Oncol 2023;41:1213-27.



POSEIDON: OS with First-Line Durvalumab with Tremelimumab and 
Chemotherapy for Advanced NSCLC

Johnson ML et al. J Clin Oncol 2023;41:1213-27.



NSCLC with EGFR Mutation



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%)
--EGFR exon 19 and L858R: 16.3%
--EGFR exon 20: 1.3%
--Other EGFR: 1.6%
--Other KRAS: 10.3%
--BRAF V600E: 2.1%
--NTRK rearrangement: 0.23%

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(6):611-25.



J Clin Oncol 2021;39:3391-402.



CHRYSALIS: Tumor Reduction and Response

Park K et al. J Clin Oncol 2021;39:3391-402.

ORR: 40%
CBR: 74%

ORR = overall response rate; CBR = clinical benefit rate



CHRYSALIS: Summary of Adverse Events (AEs) and Most Common AEs

Most Common AEs in the Safety Population

Adverse Events Any Grade Grade ≥3

Rash 86% 4%

Infusion-related reactions 66% 3%

Paronychia 45% 1%

Park K et al. J Clin Oncol 2021;39:3391-402.



Abstract 9006



CHRYSALIS-2: Study Design

Shu CA et al. ASCO 2022;Abstract 9006.



CHRYSALIS-2: Best Antitumor Response and ORR by Prior Therapy

Shu CA et al. ASCO 2022;Abstract 9006.

ITT population

Response BICR-assessed INV-assessed

ORR 33% 28%

CBR 57% NR

ORR = overall response rate; BICR = blinded independent central review; INV = investigator; CBR = clinical benefit rate



CHRYSALIS-2: Safety Profile

Shu CA et al. ASCO 2022;Abstract 9006.



Select Ongoing Phase III Studies of First-Line Therapy for Patients 
with Metastatic NSCLC and Activating EGFR Mutations

Study
No. of 

patients Randomization
Est primary
completion

FLAURA2 587 • Osimertinib
• Osimertinib + platinum-based chemo April 2023

MARIPOSA 1,000
• Amivantamab + lazertinib
• Osimertinib + placebo
• Lazertinib + placebo

April 2024

ECOG-ACRIN 
EA5182 300 • Osimertinib

• Osimertinib + bevacizumab September 2025

SANOVO* 320 • Osimertinib + savolitinib
• Osimertinib + placebo November 2024

FLETEO 680 • Osimertinib 
• TY-9591 May 2025

www.clinicaltrials.gov. Accessed June 2022.

* Sensitizing EGFR mutation and c-MET overexpression



Lazertinib

Mechanism of action
• Oral third-generation, irreversible EGFR TKI

Indication

• Investigational

Pivotal clinical data

• Phase III MARIPOSA study evaluating lazertinib and amivantamab
combination therapy versus osimertinib versus lazertinib as first-line 
therapy for patients with EGFR-mutated locally advanced or metastatic 
NSCLC

www.clinicaltrials.gov. Accessed April 2023.



Select Ongoing Studies to Overcome Mechanisms of Resistance 
to EGFR TKIs for Advanced NSCLC

Study/phase
No. of 

patients Eligibility Treatment

SAVANNAH 
Phase II 294

• Locally advanced/metastatic
• EGFR mutation
• MET amplified/overexpressed
• PD on osimertinib

• Osimertinib + savolitinib

SAFFRON
Phase III 324

• Locally advanced/metastatic
• EGFR mutation
• MET amplified/overexpressed
• PD on osimertinib

• Osimertinib + savolitinib
• Platinum-based doublet

COMPEL
Phase III 204

• Locally advanced/metastatic
• EGFR mutation
• Extracranial PD on first-line 

osimertinib

• Platinum/pemetrexed + osimertinib
• Platinum/pemetrexed + placebo

MARIPOSA-2
Phase III 500

• Locally advanced/metastatic
• EGFR mutation
• PD on osimertinib

• Platinum-based chemotherapy + 
amivantamab + lazertinib

• Platinum-based chemotherapy

www.clinicaltrials.gov. Accessed June 2022.

PD = disease progression



JAMA Oncol 2021;7(12):e214761.



Mobocertinib Activity in Patients with Platinum-Pretreated
Metastatic NSCLC with EGFR Exon 20 Insertion Mutation (PPP Cohort)

Zhou C et al. JAMA Oncol 2021;7(12):e214761.

PPP cohort (n = 114) EXCLAIM cohort (n = 96)

ORR 35% 32%

Duration of response 17.5 mo Not reached

Median PFS 7.3 mo 7.3 mo

Median OS 24 mo Not reached



Mobocertinib: Summary of Adverse Events (AEs) and Most 
Common AEs

Zhou C et al. JAMA Oncol 2021;7(12):e214761.



RET-Rearranged NSCLC



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%)
• EGFR exon 19 and L858R: 16.3%
• EGFR exon 20: 1.3%
• Other EGFR: 1.6%
• Other KRAS: 10.3%
• BRAF V600E: 2.1%
• NTRK rearrangement: 0.23%

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.



J Clin Oncol 2023;41(2):385-94. 



Drilon A et al. J Clin Oncol 2023;41(2):385-94. 

LIBRETTO-001: Updated Responses with Selpercatinib for Advanced 
NSCLC with RET Fusion

ORR = 84%
median DoR = 20.2 months

ORR = 61%
median DoR = 28.6 months

Treatment naïve 

Prior platinum-based chemotherapy



Management of Localized NSCLC with an EGFR Mutation



J Clin Oncol 2023;41:1830-40.



ADAURA Updated Results: DFS in Stage II/IIIA Disease 

Herbst RS et al. J Clin Oncol 2023;41:1830-40.



ADAURA Updated DFS Results in the Overall Population 
(Stage IB/II/IIIA Disease) 

Herbst RS et al. J Clin Oncol 2023;41:1830-40.



ADAURA Updated Results: Most Common All Causality Adverse 
Events

Herbst RS et al. J Clin Oncol 2023;41:1830-40.



NSCLC with KRAS G12C Mutations



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%)
• EGFR exon 19 and L858R: 16.3%
• EGFR exon 20: 1.3%
• Other EGFR: 1.6%
• Other KRAS: 10.3%
• BRAF V600E: 2.1%
• NTRK rearrangement: 0.23%

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(6):611-25.



Abstract 9002 N Engl J Med 2022 July 14;387(2):120-31.

N Engl J Med 2022 July 14;387(2):180-3.



Spira AI et al. ASCO 2022;Abstract 9002.

KRYSTAL-1: Phase II Cohort A Study Design



Jänne PS et al. N Engl J Med 2022 July 14;387(2):120-31; Spira AI et al. ASCO 2022;Abstract 9002.

KRYSTAL-1: Tumor Response with Adagrasib in Advanced NSCLC
Harboring a KRAS G12C Mutation 

ORR = 43%
DCR = 80%



Spira AI et al. ASCO 2022;Abstract 9002.

KRYSTAL-1: Treatment-Related Adverse Events with Adagrasib in 
Patients with Advanced NSCLC Harboring a KRAS G12C Mutation 



Abstract CT008



CodeBreaK 100: Long-Term Outcomes with Sotorasib for 
Pretreated Metastatic NSCLC with KRAS G12C Mutation
— Overall Survival

Dy GK et al. AACR 2022;Abstract CT008.



MET Exon 14 Mutations



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%)
• EGFR exon 19 and L858R: 16.3%
• EGFR exon 20: 1.3%
• Other EGFR: 1.6%
• Other KRAS: 10.3%
• BRAF V600E: 2.1%
• NTRK rearrangement: 0.23%

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(6):611-25.



MET Exon 14 Skipping Mutations in NSCLC

Krebs MG et al. ASCO 2022;Abstract 9008.



Clin Lung Cancer 2022 May;23(3):195-207.



Cortot A et al. Clin Lung Cancer 2022 May;23(3):195-207.

Monitoring and Management Consideration for Key MET 
Exon 14 Inhibitor Related Adverse Events



Abstract 9008



CHRYSALIS: Antitumor Activity of Amivantamab Monotherapy 
in Advanced NSCLC with MET Exon 14 Skipping Mutations

Krebs MG et al. ASCO 2022;Abstract 9008.



CHRYSALIS: Safety Profile of Amivantamab Monotherapy in 
Advanced NSCLC with MET Exon 14 Skipping Mutations

Krebs MG et al. ASCO 2022;Abstract 9008.



Capmatinib in MET Exon 14-Mutated, Advanced 
NSCLC: Updated Results from the GEOMETRY 
mono-1 Study

Wolf J et al.
ASCO 2021;Abstract 9020.



GEOMETRY mono-1

Wolf J et al. ASCO 2021;Abstract 9020.

ORR -- All Treatment-Naïve (n=60): 67% ORR -- All Pretreated (n=100): 44%



GEOMETRY mono-1: Most Common Adverse Events 
(Cohorts 7 and 6)

Adverse event

Cohort 7 — treatment naïve
N = 32

Cohort 6 — second line
N = 31

Any grade Grade 3/4 Any grade Grade 3/4

Peripheral edema 72% 13% 71% 13%

Nausea 44% 0 32% 3%

Vomiting 15% 3% 26% 0

Increase blood creatinine 31% 0 29% 0

Dyspnea 6% 3% 10% 0

Fatigue 19% 0 29% 0

Decreased appetite 16% 3% 16% 0

Wolf J et al. ASCO 2021;Abstract 9020.



ALK-Rearranged NSCLC



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%)
• EGFR exon 19 and L858R: 16.3%
• EGFR exon 20: 1.3%
• Other EGFR: 1.6%
• Other KRAS: 10.3%
• BRAF V600E: 2.1%
• NTRK rearrangement: 0.23%

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(6):611-25.



Mechanism of Action of ALK Inhibitors

Seebacher NA et al. Clin Cancer Res 2019;38(1):156. 

3%-13% of NSCLCs



Timeline of FDA Approvals for ALK Tyrosine Kinase Inhibitors (TKIs)

Xia B et al. Transl Lung Cancer Res 2020;9(6):2521-34. 



Common and Unique Adverse Effects of ALK TKIs

ALK TKI Most common adverse effects

Crizotinib
Vision disorders, nausea, diarrhea, vomiting, edema, constipation, elevated 
transaminases, fatigue, decreased appetite, upper respiratory infection, dizziness 
and neuropathy

Ceritinib Diarrhea, nausea, vomiting, fatigue, abdominal pain, decreased appetite and 
weight loss

Alectinib Constipation, fatigue, edema, myalgia and anemia

Brigatinib Diarrhea, fatigue, nausea, rash, cough, myalgia, headache, hypertension, vomiting 
and dyspnea

Lorlatinib Hypercholesterolemia, hypertriglyceridemia, edema, peripheral neuropathy, 
weight gain, cognitive effects, fatigue, dyspnea, arthralgia and diarrhea

Ensartinib Rash, nausea, pruritus and vomiting

Crizotinib PI, rev 1/2021; Ceritinib PI, rev 3/2019; Alectinib PI, rev 1/2021; Brigatinib PI, rev 5/2020; Lorlatinib PI, rev 3/2021
Xia B et al. Transl Lung Cancer Res 2020;9(6):2521-34; Gristina V et al. Pharmaceuticals 2020;13:474.   



Brigatinib
Mechanism of action
• Tyrosine kinase inhibitor against multiple kinases including ALK, ROS1, insulin-

like growth factor-1 receptor (IGF-1R) and FLT3 as well as EGFR deletion and 
point mutations

Indication
• For adult patients with ALK-positive metastatic NSCLC

Recommended dose

• 90 mg orally once daily for the first 7 days, then increase the dose to 180 mg 
orally once daily

Brigatinib package insert, 2/2022. 



Lorlatinib
Mechanism of action
• Reversible potent third-generation tyrosine kinase inhibitor targeting ALK and 

ROS1

Indication
• For the treatment of metastatic NSCLC in adult patients whose tumors are 

ALK-positive

Recommended dose

• 100 mg once daily

Lorlatinib package insert, 5/2022. 



Activity of ALK Tyrosine Kinase Inhibitors (TKIs) in the First-Line 
Setting for Advanced NSCLC with ALK Rearrangement

ALK TKI Median PFS
Overall 

response rate
Intracranial 

response

Crizotinib 10.9 mo 74% NA

Ceritinib 16.6 mo 72.5% 72.7%

Alectinib 34.8 mo 82.9% 82.9%

Brigatinib 29.4 mo 71% 78%

Lorlatinib Not reached 90% 66.7%

Ensartinib 26.2 mo 80% 64.3%

Xia B et al. Transl Lung Cancer Res 2020;9(6):2521-34. 



HER2-Mutant NSCLC



Antibody-Drug Conjugate 
Trastuzumab Deruxtecan (T-DXd)

Smit EF et al. ASCO 2020;Abstract 9504.



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. 



Trastuzumab Deruxtecan
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. 



Tumor Treating Fields



Tumor Treatment Fields

Dividing Cell under TTF
Selective Electric Field Sensitivity

Tumor Treatment Fields: Mechanism of Action

Luo et al. Biomedicine and Pharmocotherapy 2020; 127:110193 

Non-dividing Cells

Dividing Cells

Microtube
Intervention

Luo et al. Biomedicine and Pharmacotherapy 2020;127:11013.



Effect of Tumor Treating Fields on Dividing Cancer Cells

www.novocure.com/our-therapy/

Normal Cancer Cell Division Effect of Tumor Treating Fields



Tumor Treating Fields (TTFields): 
Alternative Mechanism of Action

Mitotic Spindle Disruption Membrane Disruption

Chang*, Patel*, et al., 2018, CDD

TTFields disrupt
TTFields disrupt



Pivotal LUNAR Study of Tumor Treating Fields Combined with 
Standard Therapies in NSCLC Meets its Primary Overall Survival 
Endpoint
Press Release – January 5, 2023
It was announced that the LUNAR study met its primary endpoint, demonstrating a statistically significant and 
clinically meaningful improvement in overall survival over standard therapies alone. The LUNAR study is a 
pivotal, open-label, randomized study evaluating the safety and efficacy of tumor treating fields (TTFields) 
together with standard therapies for Stage IV non-small cell lung cancer (NSCLC) following progression while 
on or after treatment with platinum-based therapy.

The LUNAR study also showed a statistically significant and clinically meaningful improvement in overall 
survival when patients were treated with TTFields and immune checkpoint inhibitors (ICI), as compared to 
those treated with immune checkpoint inhibitors alone, and a positive trend in overall survival when patients 
were treated with TTFields and docetaxel versus docetaxel alone. Patient enrollment was well balanced 
between the ICI and docetaxel cohorts of the experimental and control arms, and control arms performed in 
line with prior studies. TTFields therapy was well tolerated by patients enrolled in the experimental arm of 
the study.

https://www.novocure.com/novocure-announces-pivotal-lunar-study-in-non-small-cell-lung-cancer-met-primary-overall-survival-
endpoint/



LUNAR Phase III Trial Schema

M Cobo Dols.  ELCC 2022 Industry Satellite Symposium.



TTFields Pipeline

Novocure, Ltd.



Lung Cancer
Friday, April 28, 2023

6:00 PM – 8:00 PM

Moderator
Neil Love, MD

Stephen V Liu, MD
Tara Plues, APRN, MSN

Jillian Thompson, MSN, ANP-BC, AOCNP
Anne S Tsao, MD, MBA

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



Acute Myeloid Leukemia, Myelodysplastic Syndromes and Myelofibrosis
Saturday, April 29, 2023

6:00 AM – 7:30 AM

Moderator
Neil Love, MD

Ilene Galinsky, NP
Ruben A Mesa, MD (Virtual)

Daniel A Pollyea, MD, MS

Richard M Stone, MD 
Sara Tinsley-Vance, PhD, APRN, 

AOCN 

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



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.


