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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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Thank you for joining us!

CME credit information will be emailed to each 
participant within 3 business days.
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Agenda
Introduction: Role of Genomic Profiling in Non-Small Cell Lung Cancer (NSCLC)
Case Presentations
• Dr Yu: A 44-year-old woman with newly diagnosed Stage IIB adenocarcinoma of the lung and 

an EGFR L858R mutation 
• Dr Ladanyi: A 78-year-old man with metastatic NSCLC and osimertinib resistance due to 

acquired RET fusion 
• Dr Yu: A 64-year-old woman with newly diagnosed adenocarcinoma of the lung and an EGFR exon 20 

mutation  
• Dr McKenzie: A 78-year-old man with Stage IV adenocarcinoma of the lung and a RET fusion 
• Dr Bachow: A 69-year-old man with metastatic mucinous adenocarcinoma of the lung and a 

HER2 mutation
• Dr Jasani: A 35-year-old woman with newly diagnosed metastatic NSCLC and an ALK mutation
• Dr McKenzie: A 78-year-old man with NSCLC and a TRK fusion
• Dr Mohamed: A 71-year-old woman with metastatic adenocarcinoma of the lung with MET 

exon 14 skipping and MET amplification mutations – PD-L1 TPS 95%
• Dr Zafar: A 64-year-old woman with discordant BRAF mutation testing results
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Types of Molecular Testing

Piecemeal testing Next-generation sequencing

PROS Cheaper, quicker All mutations tested for

CONS More tissue needed Cost, turnaround time

Liquid 
(plasma ctDNA)

Tumor tissue

PROS Faster, more readily 
available

Greater sensitivity, gold standard

CONS Not all tumors with 
circulating tumor DNA, less 
sensitive for fusions, 
amplification

Need tumor tissue, slower 
turnaround

• What usually happens is a combination of both. Encourage whatever is easiest 
for a provider’s workflow. 

• If plasma testing is negative, would always recommend following up with 
tumor tissue molecular testing

Courtesy of Helena Yu, MD



Jordan EJ et al. Cancer Discovery 2017

MSK

n=860

Large panel NGS finds targets 
of FDA-approved targeted drugs – circa 2021

MSK-IMPACT data, MSKCC

Courtesy of Marc Ladanyi, MD

EGFR sensitizing 19.4%
EGFR T790M 5.5%
EGFR exon20 2.1%
EGFR WT Amp 1.0%



Jordan EJ et al. Cancer Discovery 2017

MSK

Large panel NGS finds targets 
of FDA-approved targeted drugs – circa 2021

MSK-IMPACT data, MSKCC

Courtesy of Marc Ladanyi, MD

KRAS 25.3%
UMD 12.0%
No Mutations 1.2%

n=860



n=860

Jordan EJ et al. Cancer Discovery 2017

MSK

Large panel NGS finds targets 
of FDA-approved targeted drugs – circa 2021

MSK-IMPACT data, MSKCC

Courtesy of Marc Ladanyi, MD

ALK fusion 3.8%
ROS1 Fusion 2.6%
RET Fusion 1.7%
BRAF V600E 2.1%
MET Splice 3.0%
MET Amp 1.4%
ERBB2 Amp 1.4%
ERBB2 Mut 2.3%



n=860

Jordan EJ et al. Cancer Discovery 2017

MSK

Large panel NGS finds targets 
of FDA-approved targeted drugs – circa 2021

MSK-IMPACT data, MSKCC

Courtesy of Marc Ladanyi, MD

BRCA 1/2 loss 1.3%
TSC 1/2 loss 0.7%
MAP2K1 0.7%
PIK3CA 2.0%
NRAS 1.2%
FGFR 1/2 0.7%
NF1 loss 1.9%
BRAF nonV600E 1.3%
CDKN2A loss 1.9%
PTEN loss 0.7%
Other drivers 2.9%



NSCLC: How to test for targets
Target Direct/

hotspot
seq

FISH 
testing

IHC 
staining

NGS 
DNA 

tumor 
seq

NGS 
plasma 

seq

NGS 
RNA 

tumor 
seq

KRAS mutations ++ - - ++ + ++
EGFR mutations (including exon 
20 insertions) ++ - +/- ++ + ++
ALK rearrangements - ++ + + + ++
ROS1 rearrangements - ++ - + + ++
BRAF mutations (including 
V600E) ++ - - ++ + ++
MET exon 14 mutation +/- - - ++ + ++
HER2 mutations ++ - - ++ + ++
RET rearrangements - ++ - + + ++
MET amplification - ++ +/- + +/- +
NTRK rearrangements - ++ - + + ++
PD-L1 Protein Expression - - ++ - - -
Turnaround time (optimistically) 1-3 days 1-3 days 1 day 7-14 days 7-10 days 7-14 days

++   Most sensitive
+     Less sensitive 
+/- Least sensitive (or technical limitations)
- Not appropriate

Courtesy of Joel W Neal, MD, PhD



Why does upfront testing matter?

Courtesy of Helena Yu, MD



Why does upfront testing matter?

Reungwetwattana JCO 2018, Ramalingam NEJM 2020

Courtesy of Helena Yu, MD
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Case Presentation – Dr Yu: A 44-year-old woman with newly 
diagnosed Stage IIB adenocarcinoma of the lung and an EGFR 
L858R mutation 

44 yo woman, never smoker, gets into a MVA and a CXR is done that identifies 
a L sided lung mass. CT scan shows a left sided lung nodule.  Bronchoscopy 
with biopsy confirms primary lung adenocarcinoma and PET/MRI indicate no 
distant metastatic disease but ipsilateral hilar lymph node involvement. 



Case Presentation – Dr Yu: A 44-year-old woman with newly 
diagnosed Stage IIB adenocarcinoma of the lung and an EGFR 
L858R mutation (continued)

She undergoes a lobectomy and lymph node dissection. Final pathology 
indicates a T2AN1M0 lung adenocarcinoma, Stage 2B (PDL1 1%). 

She recovers from surgery well and presents to your office to discuss any 
post-operative treatment. Reflex rapid testing confirms an EGFR L858R 
mutation.

What do you recommend?



Osimertinib Atezolizumab

Courtesy of Helena Yu, MD



Case Presentation – Dr Yu: A 44-year-old woman with newly 
diagnosed Stage IIB adenocarcinoma of the lung and an EGFR L858R 
mutation (continued)

What if she had an EGFR G719A mutation?

What if her PDL1 was 100%?

What if this was a 3B case s/p definitive chemoRT? Osimertinib or 
durvalumab?

Variations: 



Phase 3 IMpower010 Study: Schema

Completely resected stage IB-IIIA 
NSCLC per UICC/AJCC v7

• Stage IB tumors ≥4 cm
• ECOG PS 0-1
• Lobectomy/pneumonectomy
• Tumor tissue for PD-L1 analysis

Atezolizumab
1,200 mg Q21D

16 cycles

Cisplatin + 
pemetrexed, 
gemcitabine, 
docetaxel or 
vinorelbine

1-4 cycles
N = 1,280

Survival 
follow-up

Stratification factors
• Male/female
• Stage (IB vs II vs IIIA)
• Histology
• PD-L1 tumor expression statusa: 

TC2/3 and any IC vs TC0/1 and IC2/3 
vs TC0/1 and IC0/1

Primary endpoints
• Investigator-assessed DFS tested 

hierarchically: 
– PD-L1, TC ≥1% (per SP263) stage II-IIIA 

population
– All-randomized stage II-IIIA population
– ITT population (stage IB-IIIA)

Exploratory endpoints
• OS in ITT population
• DFS in PD-L1 TC ≥50% (per 

SP263) stage II-IIIA population
• 3-year and 5-year DFS in all 3 

populations

BSC

R

1:1

N = 1,005

No crossover

Wakelee HA. ASCO 2021; Abstract 8500  



Chaft JE. IASLC 2021;Abstract PL05.04  

Adapted from Wakelee H et al. ASCO 2021;Abstract 8500  



N Engl J Med 2020;383(18):1711-23.



ADAURA: Disease-Free Survival by Stage 

Wu YL et al. N Engl J Med 2020;383(18):1711-23.



ADAURA: Sites of Disease Recurrence

Tsuboi M et al. ESMO 2020;Abstract LBA1. 



ADAURA: CNS DFS in Overall Population

Tsuboi M et al. ESMO 2020;Abstract LBA1. 



Osimertinib as best in class EGFR TKI

Overall survival
Osimertinib 39 mo
Comparator        32 mo

Progression-free survival
Osimertinib     19 mo
Comparator     10  mo

• Osimertinib is a third-generation, irreversible, mutant-specific EGFR TKI
• Improved PFS and OS compared to earlier generation EGFR TKIs
• Time on treatment and overall survival still relatively short with acquired 

resistance a certainty
• Ongoing/upcoming studies are focused on combinations with osimertinib and/or 

addressing emerging mechanisms of resistance

Soria NEJM 2018, Ramalingam ESMO 2019 Courtesy of Helena Yu, MD



Soria NEJM 2018, Ramalingam ESMO 2017

Osimertinib as best in class EGFR TKI

Courtesy of Helena Yu, MD
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A 78-year-old man, a never smoker, presented with a 4-cm right lung mass and a liver lesion. A biopsy of the lung 
revealed adenocarcinoma posi^ve for EGFR L858R (staging T2aN2M1b). He started treatment with erlo^nib and 
con^nued it for 29 months un^l progression developed in the lungs. A subsequent biopsy showed the 
original EGFR L858R and a newly acquired EGFR L747S muta^on. He started combina^on treatment with 
carbopla^n and pemetrexed along with pallia^ve radia^on to the right middle lobe. A repeat biopsy then showed 
an acquired EGFR T790M muta^on in addi^on to EGFR L747S and L858R muta^ons, and he started osimer^nib. 
The biopsy ^ssue was retrospec^vely analyzed by targeted RNAseq and showed no evidence of gene fusions. The 
pa^ent developed oligoprogression aeer 16 months of osimer^nib treatment and underwent local radia^on. A 
right lung biopsy showed the known EGFR L747S and L858R muta^ons as well as a new NCOA4-RET fusion on 
MSK-IMPACT™; the fusion was confirmed by targeted RNAseq. The pa^ent remained on osimer^nib treatment as 
a result of the slow, asymptoma^c progression.

Case Presentation – Dr Ladanyi: A 78-year-old man with metastatic NSCLC and 
osimertinib resistance due to acquired RET fusion 

Afatinib



Acquired resistance to osimertinib

• With development of better EGFR inhibitors, there is more off target resistance seen
• High incidence of lineage plasticity including both small cell and squamous 

transformation
• Frequent acquired gene alterations such as gene fusions which are rare de novo
• There will be a role for non-biomarker selected therapies

Schoenfeld CCR 2020 Courtesy of Helena Yu, MD



• The most common mechanism of resistance to earlier generation EGFR TKIs 
is T790M. Osimertinib is a T790M inhibitor. 

• 3rd generation EGFR TKIs bind at EGFR C797. Acquired EGFR C797S (L718X, 
G724X) induce resistance to osimertinib. 

• In the presence of the original EGFR mutation and C797S without T790M, 
cells retain sensitivity to 1st/2nd generation EGFR TKIs. 

Thress Nat Med 2015, Yu JAMA Onc 2015, Ercan Canc Res 2015

Pretreatment   After 1st gen TKI After 3rd gen TKI

Combination EGFR TKIs to address 
acquired second-site EGFR resistance mutations

Courtesy of Helena Yu, MD



How can we manage off-target resistance?

Schoenfeld et al. ASCO 2019

Combined inhibition of ALK and EGFR overcomes ALK mediated resistance 

10 months 8 months 10 months

EGFR T790M 
EGFR exon 19 del

EGFR T790M

EGFR exon 19 del ALK G1202R

EGFR T790M
EGFR exon 19 del

Osimertinib
+LorlatinibOsimertinib Osimertinib + Crizotinib Osimertinib + Alectinib

0.58

0.53
0.57

0.64

0.58
0.63
0.65

Ca
nc

er
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el
l f

ra
ct

io
n

0.0

1.0

ALK fusion present

0.5

Acquired ALK fusion drives resistance to osimertinib

Courtesy of Helena Yu, MD



How can we manage off-target resistance?

Acquired MET amplification/mutation drives resistance to osimertinib

• -Approved/available MET 
inhibitors include crizotinib, 
tepotinib and capmatinib. 

• -Osimertinib and savolitinib
studied in TATTON study with 
relevant cohort that received 
prior 3rd gen EGFR TKI (57% 
had 3 or more prior 
treatments)

• -ORR was 30%, median PFS 5.4 
months

• -Multiple studies ongoing 
looking at osimertinib + MET 
inhibitor combination 
(tepotinib NCT03940703, 
savolitinib SAVANNAH 
NCT03778229, ORCHARD 
NCT03944772)

Sequist Lancet Onc 2020, Suzawa JCO PO 2019
Courtesy of Helena Yu, MD



ORCHARD: OsimerEnib-based combinaEons

New arms: 
Osimertinib + 
alectinib
Osimertinib + 
selpercatinib

Courtesy of Helena Yu, MD
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Case Presentation – Dr Yu: A 64-year-old woman with newly 
diagnosed adenocarcinoma of the lung and an EGFR exon 20 
mutation 

64yo, never smoker, develops back pain and shortness of breath. MRI shows 
lytic lesions throughout spine, CT with bilateral pleural effusions, liver lesions, 
lymphadenopathy. CT guided biopsy of L lung nodule consistent with lung 
adenocarcinoma, PDL1 0%, EGFR exon 20 p.N771_H773_dup

What first treatment do you recommend?

What factors contribute to your decision?



Case PresentaIon – Dr Yu: A 64-year-old woman with newly 
diagnosed adenocarcinoma of the lung and an EGFR exon 20 
mutaIon (conInued)

She received 4 cycles of carboplatin/pemetrexed/bevacizumab followed 
by 4 cycles of pemetrexed/bevacizumab maintenance therapy. Repeat 
scans show worsening now large L pleural effusion. 

What treatment do you recommend?

What factors contribute to your decision?

Interval brain MRI indicates 5 punctate 
new brain metastases.
Does that change your treatment choice?



Courtesy of Helena Yu, MD



Case Presentation – Dr Yu: A 64-year-old woman with newly 
diagnosed adenocarcinoma of the lung and an EGFR exon 20 
mutation (continued)

The decision is made to start amivantamab. 

Are there any potential adverse events that are important to share with the 
patient?



MobocertinibAmivantamab

Courtesy of Helena Yu, MD



Case Presentation – Dr Yu: A 64-year-old woman with newly 
diagnosed adenocarcinoma of the lung and an EGFR exon 20 
mutation (continued)

She had disease shrinkage with amivantamab and tolerated it well with 
rash, paronychia, and some peripheral edema. After 6 months on 
treatment, her disease progressed again. 

What treatment would you consider at this point?



Frequency of EGFR Exon 20 Mutations

Courtesy of Zofia Piotrowska, MD, MHS



Amivantamab

Amivantamab is a bispecific an3body 
targe3ng EGFR + MET

• Amivantamab recently received FDA approval 
for EGFR exon 20 insertion+ NSCLC

N=81 (EGFR ins20)

ORR 40%

mDOT 11.1 mo (95% CI, 6.9-NR)

mPFS 8.3 mo (95% CI, 6.5-10.9)

Chul B et al.  ASCO 2021; Sabari J et al. WCLC 2021  

CHRYSALIS Trial

Courtesy of Zofia Piotrowska, MD, MHS



Amivantamab + Lazertinib 

Amivantamab is a bispecific antibody 
targeting EGFR + MET

• Amivantamab recently received FDA approval 
for EGFR exon 20 insertion+ NSCLC

• Amivantamab + Lazertinib (3rd gen EGFR TKI) is 
being evaluated in TKI-resistant EGFR+ NSCLC 

1. Chul B et al.  ASCO 2021

Amivantamab + Lazertinib in TKI-resistant EGFR+ NSCLC 

CHRYSALIS Phase 1 Study Design: Combination Cohort

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

Courtesy of Zofia Piotrowska, MD, MHS



Amivantamab + Lazertinib 

Durable Responses Observed with Amivantamab + Lazertinib with Manageable Safety

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

1. Chul B et al. ASCO 2021

Courtesy of Zofia Piotrowska, MD, MHS
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Amivantamab + Lazertinib 

1. Chul B et al. ASCO 2021

Courtesy of Zofia Piotrowska, MD, MHS



EXCLAIM: Mobocertinib for Platinum-Pretreated NSCLC with EGFR Exon 
20 Insertions

Zhou C et al. IASLC/WCLC 2020;Abstract OA04.03

ORR = 40 (35%)

DCR = 89 (78%)

n = 114

Courtesy of Zofia Piotrowska, MD, MHS



Mobocertinib Resulted in Reductions in Target Lesion Volume in 
EXCLAIM Cohort

Zhou C et al. IASLC/WCLC 2020;Abstract OA04.03

ORR = 31 (32%)

DCR = 73 (76%)

n = 96

Courtesy of Zofia Piotrowska, MD, MHS
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• 78yr Male – never smoker
• Diagnosed May 2020 with Stage IV NSCLC adenocarcinoma

o PDL1 = 20%

o No brain mets

o Carbo/pem/pem planned if NGS revealed no actionable alterations

• Tissue-based NGS (6/2020)
o Revealed CCDC6-RET fusion

• Selpercatinib initiated 6/2020 (160mg BID)
o Adenocarcinoma of the lung Stage IV

§ Reviewed his CTs. Shows stable appearance of the anterolateral pleural thickening within the LEFT hemithorax, small L loculated pleural 
effusion with stable L basilar atelectasis/consolidation, small amount of abdominal and pelvic ascites has increased without discrete peritoneal 
or omental nodularity 

§ Tolerating treatment 
§ PS and labs adequate 
§ Continue Selpercatinib at 160mg bid
§ Next visit 3 months

Case Presentation – Dr McKenzie: A 78-year-old man with Stage 
IV adenocarcinoma of the lung and a RET fusion

Personalized Medicine
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Case Presentation – Dr McKenzie: A 78-year-old man with Stage 
IV adenocarcinoma of the lung and a RET fusion (continued)

• 1-2% in NSCLC
• CCDC6-RET fusions and KIF5B-RET fusions are 

most common
• CCDC6-RET fusions have been described as 

acquired resistance mutations to osimertinib

• De novo CCDC6-RET fusions are sensitive to 
selpercatinib

• Efficacy for RET-fusion-positive NSCLC was 
evaluated in 105 adult patients, previously treated 
with platinum chemotherapy. The ORR was 64% 
(95% CI: 54%, 73%); 81% of responding patients 
had responses lasting 6 months or longer. Efficacy 
was also evaluated in 39 patients who never 
received systemic treatment. The ORR for these 
patients was 85% (95% CI: 70%, 94%); 58% of 
responding patients had responses lasting 6 months 
or longer.

Personalized Medicine



Safety and Efficacy of Pralsetinib in Patients with 
Advanced RET Fusion-Positive Non-Small Cell 
Lung Cancer: Update from the ARROW Trial

Curigliano G et al.
ASCO 2021;Abstract 9089.



ARROW Study Design

Curigliano J et al. ASCO 2021;Abstract 9089.



ARROW Primary Endpoint: Response to Pralsetinib

ORR (response-evaluable): All – 69%, Prior platinum – 62%, Treatment-naïve – 79%

Curigliano J et al. ASCO 2021;Abstract 9089.



ARROW: Efficacy Summary

Curigliano J et al. ASCO 2021;Abstract 9089.



Updated Overall Efficacy and Safety of 
SelpercaMnib in PaMents with RET Fusion-PosiMve 
Non-Small-Cell Lung Cancer (NSCLC): LIBRETTO-
001 Study
Besse B et al.
ASCO 2021;Abstract 9065.



LIBRETTO-001 Study Design

Besse B et al. ASCO 2021;Abstract 9065.



LIBRETTO-001: Response to Selpercatinib

Besse B et al. ASCO 2021;Abstract 9065.
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Case PresentaVon – Dr Bachow: A 69-year-old man 
with metastaVc mucinous adenocarcinoma of the lung 
and a HER2 mutaVon

• 10/2016: S/p left lower lobectomy and adjuvant cisplatin/gemcitabine x 4 for 
pT3N0 mucinous adenocarcinoma of the lung 

• 11/2017: Recurrent disease, with HER2 V659D mutation identified à Afatinib

• 11/2020: Slow disease progression, with the development of dysphagia
- Esophageal stent

• Plan: Palliative EBRT and trastuzumab deruxtecan
- Patient and wife considering palliative care/best supportive care/hospice approach 

Questions

• How often do you see pneumonitis and other pulmonary issues with trastuzumab deruxtecan?

• For patients receiving trastuzumab deruxtecan how do you monitor them for pulmonary toxicity? Would 
you do more frequent CT scans or staging CT scans? Would you do pulmonary function tests?

Spencer Henick Bachow, MD



Interim Analysis of DESTINY-Lung01 in 
HER2-Overexpressing Cohort 1: Efficacy Summary

Parameter IHC 3+
(n = 10)

IHC 2+
(n = 39)

Overall
(n = 49)

Confirmed ORR, n (%; 95% CI)
§ CR
§ PR
§ SD
§ PD
§ Not evaluable

2 (20.0; 2.5-55.6)
0

2 (20.0)
6 (60.0)
1 (10.0)
1 (10.0)

10 (25.6; 13.0-42.1)
1 (2.6)

9 (23.1)
16 (41.0)
10 (25.6)

3 (7.7)

12 (24.5; 13.3-38.9)
1 (2.0)

11 (22.4)
22 (44.9)
11 (22.4)

4 (8.2)

DCR, n (%; 95% CI) 8 (80.0; 44.4-97.5) 26 (66.7; 49.8-80.9) 34 (69.4; 54.6-81.8)

Median DoR, mos (95% CI) 6.0 (NE-NE) 5.8 (3.2-NE) 6.0 (3.2-NE)

Nakagawa. WCLC 2020. Abstr OA04.05.

*Full analysis set data.

Courtesy of Joel W Neal, MD, PhD



N Engl J Med 2021;[Online ahead of print]. 



DESTINY-Lung01: AnVtumor AcVvity

Li BT et al. N Engl J Med 2021;[Online ahead of print].



DESTINY-Lung01: Survival in the Overall Population

PFS (n = 91) OS (n = 91)

Li BT et al. N Engl J Med 2021;[Online ahead of print].
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Case PresentaVon – Dr Jasani: A 35-year-old woman with 
newly diagnosed metastaVc NSCLC and an ALK mutaVon
• Presented with cough, chest pain, and fatigue

• Diagnosed with stage IV NSCLC adenocarcinoma with right hilar mass, with metastases to multiple 
mediastinal nodes, bone and a solitary brain mass

• Molecular studies: ALK FISH+

• Stereotactic RT to brain lesion

• 1/2021: Alectinib → excellent response with resolution of all symptoms

Questions

• What is the optimal first-line therapy for NSCLC that is ALK mutation-positive?

• If her disease progresses, what would be the best next steps — repeat biopsy and assessment of 
resistance mutations to determine ideal treatment?

• How do you manage CNS disease in patients with NSCLC that is ALK mutation-positive?

• What are the side effects of note with the newer ALK inhibitors such as lorlatinib and brigatinib?

Nikesh Jasani, MD
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• 78yr Male – never smoker
• 8/2020 - Stage 3A (cT2bN2) NSCLC squamous cell carcinoma of RUL lobe 

endobronchial ultrasound showed mediastinal invasion into R paratracheal space
• Started XRT 9/10
• Weekly carbo/taxol 9/11

o Completed chemoRT on 10/16/20 

• Started consolidative durva 11/20/20
• Imaging 9/24/21 followed by PET showed recurrence in lungs, liver (3 nodules), and

R adrenal

• NGS sent upon metastatic diagnosis – Tissue and plasma (both 10/2021)

Case Presentation – Dr McKenzie: A 78-year-old man 
with NSCLC and a TRK fusion

Personalized Medicine
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• Novel TRK fusion detected in plasma, but not 
seen in tissue testing

• Discordance between tissue and plasma is 
expected
o Tumor heterogeneity & tumor evolution
o Test differences
o Most discrepancies are attributed to biology and not 

test inferiority

• Both larotrectinib and entrectinib are approved 
for NTRK fused cancers
o Indicated for patients who “have no satisfactory 

alternative treatments or that have progressed 
following treatment”

• Initiating entrectinib for front-line metastatic 
treatment

Personalized Medicine
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Case Presentation – Dr McKenzie: A 78-year-old man 
with NSCLC and a TRK fusion (continued)
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Case Presenta*on – Dr Mohamed: A 71-year-old woman with 
metasta*c adenocarcinoma of the lung with MET exon 14 
skipping and MET amplifica*on muta*ons – PD-L1 TPS 95% 
• Never smoker presents with bilateral flank pain and 5-month history of weight loss 

and fatigue
• Workup reveals Stage IV poorly differentiated adenocarcinoma of the lung; lung obstructions 

and 2 small, subcentimeter lesions in brain detected
• Molecular analyses: MET exon 14 skipping mutation, MET amplification 
• PD-L1: 95%
• Palliative RT to the lung; SRS to the brain 
• Capmatinib initiated

Questions
• If she didn’t need to receive RT due to the lung obstructions, should I have initiated treatment with 

targeted therapy alone? Does capmatinib work on brain lesions by itself?
• With a PD-L1 of 95%, should she have been considered for immunotherapy, or should targeted therapy 

precede that as first-line therapy?
• Are mutations in MET regarded in the same way as mutations in EGFR and ALK in terms of immune 

therapy? Or are they regarded like BRAF mutations in that you could use immune therapy? 

Mohamed K 
Mohamed, MD, PhD
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Case Presentation – Dr Zafar: A 64-year-old woman 
with discordant BRAF mutation testing results

• 2020: Diagnosed with metastatic adenocarcinoma with several 
pulmonary lesions, mediastinal lymphadenopathy, and brain metastases

• Liquid biopsy and NGS ordered
- Liquid biopsy reveals BRAF V600E mutation
- NGS results do not reveal any actionable targets

• Patient is symptomatic: Cough, shortness of breath, effusion

• PD-L1-positive

• Considering symptomatology of patient, chemotherapy/IO combination initiated

• Patient’s symptoms have improved on treatment

• Holding BRAF-targeted treatment in reserve as potential future therapy

Syed F Zafar, MD
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A 73-year-old woman who had never smoked presented with lung adenocarcinoma, which was diagnosed via bronchoscopy 
with biopsy of the left upper lobe, and underwent a left upper lobe lobectomy and lymph node dissection, which showed a 
stage IIB (pT2bN0M0) poorly differentiated adenocarcinoma. Molecular testing revealed an EGFR L858R mutation, and the 
patient received adjuvant erlotinib (100 mg daily). After 24.7 months of erlotinib, given no recurrence, adjuvant therapy was 
discontinued. The patient was observed for 20.5 months, when imaging revealed new bilateral pulmonary nodules, right-
sided paratracheal lymphadenopathy, and a sclerotic T11 lesion. Right upper lobe biopsy confirmed recurrent disease, and 
MSK-IMPACT testing showed the presence of EGFR L858R without EGFR T790M mutation. The patient restarted erlotinib 
(100 mg daily) with clinical and radiologic response for 12.5 months, at which time computed tomography revealed an 
increase in the dominant right upper lobe mass. Fluorescence in situ hybridization of right upper lobe biopsy material 
revealed MET amplification, and cell-free DNA testing was positive for EGFR T790M. MSK-IMPACT revealed an EGFR L858R 
mutation, no evidence of EGFR T790M, and a new METex14 skipping alteration and MET amplification (fold change, 2.5). 
Therapy was changed to osimertinib with savolitinib daily for 1.4 months, after which savolitinib was stopped because of 
toxicity and single-agent osimertinib 80 mg daily was continued. Progressive disease in the lung was noted after 2.4 months 
of osimertinib. Crizotinib 250 mg twice daily was then administered for 1.9 months, at which time further pulmonary 
progression of disease was noted. Treatment was changed to combination osimertinib (80 mg daily) with crizotinib (250 mg 
twice daily). The combination was tolerated without any report of toxicity. At follow-up 2.3, 4.6, and 7.7 months after 
starting combination therapy, she had ongoing clinical benefit and stable disease by RECIST (−12.2% response). The patient 
continued to receive combination therapy with durable clinical and radiographic benefit for more than 9 months.

Case Presentation – Dr Ladanyi: A 74-year-old woman with metastatic NSCLC and 
osimertinib resistance due to acquired METex14 



Case summary. (A) Summary of disease course, therapy, and molecular 
findings. (a) Sequenom mass spectrometry genotyping (Data 
Supplement). (b) Digital polymerase chain reaction (PCR) 
for EGFR T790M on tissue and/or cell-free DNA (cfDNA). (c) 
Memorial Sloan Kettering Integrated Mutation Profiling of Actionable 
Cancer Targets (MSK-IMPACT) large-panel next-generation 
sequencing (NGS) assay. (d) Fluorescence in situ hybridization (FISH) 
analysis. (B-D) Representative images showing (B) baseline scan (at 
time of progression during osimertinib monotherapy), (C) response to 
crizotinib monotherapy, and (D) response to combined crizotinib and 
osimertinib therapy. The patient continued to show stable disease 10 
months after initiation of combination therapy. FC, fold change. (*) 
The patient initially received 1.4 months of combination osimertinib
and savolitinib in a clinical trial, but treatment was changed to 
monotherapy with osimertinib because of intolerable toxicity. (†) As of 
10 months of ongoing treatment with osimertinib and crizotinib.

Case Presentation – Dr Ladanyi: 
A 74-year-old woman with 
metastatic NSCLC and 
osimertinib resistance due to 
acquired METex14 (continued)



A 48-year-old male never-smoker presented with a right 12th cranial nerve palsy and was found to 
have metastatic lung adenocarcinoma to the brain, liver, and bone and lymphangitic spread in the 
lungs. Evaluation of the right upper lobe biopsy sample by PCR revealed a 15-bp EGFR exon 19 
deletion (ex19del). The patient received whole-brain radiation therapy followed by single-agent 
erlotinib, 150 mg daily. The patient initially had a robust clinical and radiologic response, but after 7.7 
months of treatment he was noted to have progressive disease in the bone and subsequently in the 
liver. A biopsy was performed on the liver, and MSK-IMPACT testing revealed a newly acquired EGFR 
T790M mutation. The patient was subsequently given osimertinib, 80 mg daily, with an initial 
response. After 9.5 months, the patient had radiologic and clinical progression with right-sided chest 
pain and a pleural effusion. A thoracentesis was done, with MSK-IMPACT testing revealing a BRAF 
structural rearrangement. Targeted RNA sequencing showed the AGK-BRAF fusion. The treatment was 
changed to nivolumab, but he showed further clinical deterioration and died 2 weeks later.

Case Presentation – Dr Ladanyi: A 48-year-old man with metastatic 
NSCLC and osimertinib resistance due to acquired BRAF fusion 



Case PresentaJon – Dr Ladanyi: A 48-year-old man with metastaJc NSCLC 
and osimerJnib resistance due to acquired BRAF fusion (conJnued)



A 69-year-old female former smoker (22 pack-years) had her cancer diagnosed as stage IIa
(pT2aN1M0) lung adenocarcinoma after a left upper lobe lobectomy and mediastinal node 
dissection. She was treated with adjuvant cisplatin and pemetrexed for four cycles. She was 
maintained on active surveillance for 2.9 years, at which time she was noted to have a metastatic 
recurrence in the brain. She underwent a metastatectomy of a 1.8 cm right frontal lobe metastasis. 
MSK-IMPACT analysis revealed an EGFR ex19del. An interval CT scan found enlarging mediastinal 
lymph nodes, and the patient was given erlotinib, 150 mg daily. She had a clinical and radiologic 
response to erlotinib and continued taking it for 1.5 years, at which point she was noted to have 
progression in her mediastinal lymph nodes. MSK-IMPACT analysis of the post-erlotinib progression 
sample identified the original EGFR ex19del as well as a new AGK-BRAF fusion. The patient was 
placed on multiple lines of cytotoxic chemotherapy; however, she had continued disease 
progression and died.

Case Presentation – Dr Ladanyi: A 69-year-old woman with metastatic 
NSCLC and EGFR TKI resistance due to acquired BRAF fusion 



Case Presentation – Dr Ladanyi: A 69-year-old woman with metastatic 
NSCLC and EGFR TKI resistance due to acquired BRAF fusion (continued)



A 65-year-old woman, with a remote 9 pack-year smoking history, presented with a 3 cm lingular
primary mass, hilar adenopathy, and a liver lesion (staging: T2pN2cM1b). The biopsy revealed 
adenocarcinoma with a 15-bp EGFR exon 19 deletion (exon19del). The patient received erlotinib and 
continued this treatment for 19 months before progression occurred. At that time, plasma circulating 
tumor DNA (ctDNA) and the tumor rebiopsy were positive for EGFR T790M; notably, NGS showed 
no ALK rearrangement. The patient transitioned to treatment with osimertinib and necitumumab for 9 
months until progression developed in the lungs. A biopsy noted an adenocarcinoma with IHC results 
positive for ALK. NGS confirmed an acquired EML4-ALK fusion in addition to the EGFR exon19del and 
T790M mutations. The patient started combination treatment with osimertinib 80 mg daily and 
crizotinib 200 mg twice daily, remained on treatment with stable disease, and continued to receive 
clinical benefit from treatment, with no report of toxicity. Subsequent imaging demonstrated 
oligoprogression in the target lesion with stable disease in nontarget lesions. The patient underwent 
radiation to the oligoprogressive site and remained on combination therapy with continued disease 
control. 

Case Presentation – Dr Ladanyi: A 65-year-old woman with metastatic 
NSCLC and osimertinib resistance due to acquired ALK fusion 



Case Presentation – Dr Ladanyi: A 65-year-old woman with 
metastatic NSCLC and osimertinib resistance due to 
acquired ALK fusion (continued)



Case Presentation – Dr Yu: A 47-year-old marathon runner who presents 
with NSCLC and brain metastases

• 47 yo marathon runner with no PMH who developed headaches, unsteady gait and speech 
difficulCes over the course of a month

• 9/17 MRI brain showed a 4.5cm R cerebellar brain tumor along with several other brain 
metastases.

• 9/17 CT CAP showed a 6cm R sided lung tumor, enlarged lymph nodes, liver, and bone 
metastases

• He underwent surgical resecCon of the brain tumor that confirmed lung adenocarcinoma. 



• Molecular testing was sent off on his brain tumor resection sample. However, he develops 
worsening shortness of breath and cough.

• He is a never-smoker and I am hopeful for the presence of a targetable mutation but due to 
his symptoms, feels he needs to start treatment now.

• Is there a concern about starting chemotherapy and immunotherapy? Are there other 
alternatives? 

Case Presentation – Dr Yu: A 47-year-old marathon runner who presents with 
NSCLC and brain metastases (continued)



Case Presentation – Dr Yu: A 47-year-old marathon runner who presents with 
NSCLC and brain metastases (continued)

Luckily, molecular testing comes back the day we are set to start chemotherapy. 
• He was started on osimertinib 80mg daily in Oct 2017
• In a follow up PET scan, 3 weeks after starting, lung tumor had gone from 7.2cm to 

2.6cm. Lymph nodes returned to normal, liver lesions shrunk, bone metastases 
appeared healed.

• In Dec 2018, he had isolated progression in the liver and underwent 
radioembolization. 

• He was also biopsied and had repeat molecular testing done on the liver lesion



Case Presentation – Dr Yu: A 47-year-old marathon runner who presents with 
NSCLC and brain metastases (continued)



• He had an acquired EGFR G724S mutation on repeat biopsy and was started on 
dacomitinib on a clinical trial.
• He had stable disease for about 6 months and then more systemic disease 

progression.
• He started chemotherapy and is responding well to treatment with 

carboplatin/pemetrexed/bevacizumab.

Case Presentation – Dr Yu: A 47-year-old marathon runner who presents with 
NSCLC and brain metastases (continued)



What if he had evidence of small cell transforma^on? What treatment 
would you start?

What if he had MET amplifica^on?

What if he acquired an ALK fusion?

Case Presentation – Dr Yu: A 47-year-old marathon runner who presents 
with NSCLC and brain metastases (continued): Case variations
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