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Abstract

Targeted therapies have revolutionized treatment for metastatic non-small cell lung cancer
(NSCLC) with oncogenic driver mutations. However, challenges arise in managing concurrent
mutations and overcoming resistance. We present the case of a patient with epidermal

growth factor receptor (EGFR) (L747_A750delinsP exon19 deletion) and mesenchymal-epithelial
transition factor (MET) mutations (D1228H, D1228N, D1228Y, Y1230H, MET amplification)
who achieved a durable response to amivantamab (14 months ongoing) after progression on
multiple lines of therapy including platinum-based chemotherapy, EGFR tyrosine kinase inhibitors
(TKI) and combination TKI and MET inhibitors. This case highlights the utility of longitudinal
next-generation sequencing (NGS) testing to identify acquired resistance and the need for
continued research into understanding mechanisms of resistance to help develop future treatment
strategies.
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Introduction:

Targeted therapies are integral in managing metastatic non-small cell lung cancer (NSCLC)
with oncogenic driver mutations. Roughly one-third of patients with advanced NSCLC
harbor epidermal growth factor receptor (EGFR) mutations.! Mutations in EGFR lead to
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constitutive activation of tyrosine kinase (TK) signaling pathways causing unregulated cell
growth. Targeting mutated EGFR with tyrosine kinase inhibitors (TKI) is the preferred first-
line treatment for advanced NSCLC. However, challenges arise over the eventual resistance
of targeted therapies.

Various mechanisms of acquired resistance to classes of EGFR TKI have been established.
Roughly 5-22% of patients develop resistance through MET amplification, bypassing

TK through activation of the mesenchymal-epithelial transition (MET) kinases pathway.?
Strategies for overcoming this resistance include EGFR and MET concomitant inhibition.
However, resistance often develops even with dual inhibition. Acquired MET kinase domain
mutations, as seen in the MET D1228N mutation, lead to resistance by affecting the binding
and stabilization of MET kinase inhibitors.3 In a case report, MET D1228N was described
as a mechanism for acquired resistance to dual TKI and MET inhibition.*

While there is no standard treatment after progression on dual EGFR and MET inhibition,
amivantamab may be able to fill that role in the future. Amivantamab is a fully humanized
bispecific monoclonal antibody that concurrently binds to EGFR and MET factor leading
to receptor inactivation and inhibition of cell signaling pathways.® In May 2021, it received
FDA approval for EGFR exon 20 insertional for patients who progressed after treatment
with platinum-based chemotherapy based on results of the CHRYSALIS study, which
showed improvement in overall response rate and duration of response.®

Here, we present the case of a patient with EGFR and MET mutations who achieved a
durable response to amivantamab after progression on multiple lines of therapy, including
platinum-based chemotherapy, TKIs, and combination TKI and MET inhibitors.

Case presentation

A 47-year-old woman with no smoking history but a family history of lung cancer was
diagnosed with lung adenocarcinoma after several months of dyspnea, dry cough, and failed
treatment with antibiotics for presumed pneumonia. A computed tomography (CT) scan
showed a 2.5 cm left lower lobe nodule, and a biopsy was performed in late 2015, as shown
in Figure 1. Pathology showed the nodule was adenocarcinoma that was +TTF1, +NapsinA,
- p63, and had an EGFR exon 19 deletion detected by polymerase chain reaction (PCR) in
80% of the tumor. She completed staging with a positron emission tomography (PET) scan,
endobronchial ultrasonography, and fine need aspirate that showed disease in one 4R lymph
node, giving her an initial stage of 111B (T4N3MO).

Her case was presented at a multi-disciplinary thoracic tumor board, and she was started

on neoadjuvant erlotinib. Her 3-month PET showed excellent treatment response with no
uptake in the previous hypermetabolic nodes. Because of her response, she underwent a left
lower lobectomy and mediastinal lymph node dissection to attempt to remove any remaining
tumor. Unfortunately, pathology from her lymph nodes showed residual ypT1aN1 disease

in 3/4 nodes. After surgery, she underwent four cycles of consolidation chemotherapy with
cisplatin/pemetrexed followed by radiation to the left lung and mediastinum. She then
completed one year of maintenance erlotinib.
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After completing this year of erlotinib, she had 13 months without any signs of recurrence.
Unfortunately, she developed a persistent cough that prompted a CT chest and PET scan,
which confirmed the presence of recurrent disease with mediastinal adenopathy and a

new pleural effusion. She underwent thoracentesis, and cytology of the pleural fluid was
positive for adenocarcinoma. Guardant was sent on pleural fluid, which did not reveal

any mutations. One month later, she developed headaches, and an MRI brain showed
cerebellar lesions consistent with metastatic disease. Given her presumed acquired resistance
to first-generation EGFR-TKIs, she was started on Osimertinib and underwent gamma knife
radiation therapy for brain lesions.

After initiating osimertinib, she had a partial response and 13 months of progression-free
disease. However, she then developed back pain, and an MRI spine revealed suspicious

new soft tissue lesions near her thoracic spine. A PET scan confirmed extensive metastatic
disease with new hypermetabolic activity in the left lung pleural along with left axillary, left
supraclavicular, para-aortic, right internal mammary, and juxtadiaphragmatic lymph nodes.
There were also nodules with increased activity in the superficial soft tissues of the left flank
and posterior abdominal wall musculature.

Due to concern that the patient had developed another resistance mechanism, next-
generation sequencing (NGS) was sent with a guardant 360 liquid biopsy. Results of NGS
identified a new mutation with a MET amplification, so crizotinib was added to her current
regimen of osimertinib. She had significant diarrhea and fatigue with this combination, and
after four months, she transitioned from crizotinib to capmantinib to try to alleviate her
symptoms.

On the combination of osimertinib and capmantinib, she had stable disease for nine months
until she developed new dyspnea. PET scan done at this time showed mixed response to

her treatment, but overall disease progression given new hypermetabolic lesions in the neck,
thorax, abdomen, pelvis, and peritoneum. Given her progression, repeat NGS with guardant
360 liquid was sent, which identified a MET amplification and new MET mutations in
D1228 and Y1230. Based on this, capmantinib was replaced with cabozantinib, and she
continued osimertinib. However, she experienced severe diarrhea, and treatment was stopped
after one month.

With limited remaining options to target her EGFR mutation and multiple MET

mutations, she started amivantamab. Due to delays in insurance approval of this drug, she
received one cycle of carboplatin/pemetrexed before initiating amivantamab. Since starting
amivantamaba, she has had a partial response based on surveillance imaging and continues
to do well with no evidence of recurrence. At the time of this article, she has been on
amivantamab for 14 months.

Discussion:

In this case report, we describe a patient with an EGFR mutation who developed multiple
mechanisms of acquired resistance to targeted treatment with MET amplification followed
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by MET mutations. Dynamic NGS testing allowed these changes to be monitored and her
treatment regimen to be tailored based on her resistance.

While patients with EGFR mutations have improved survival when treated with TKI, they
inevitably develop resistance. Repeating NGS after progression or resistance is identified
can help identify resistance mechanisms and make appropriate therapy changes to overcome
them.

MET amplification has been identified as a common resistance mechanism to EGFR TKI
by activating downstream RAS/ERK/MAPK and PI3K-AKT signaling pathways allowing
for cell proliferation and continued survival.® There are several strategies for overcoming
resistance to MET amplification and mutations described in the literature. The TATTON
trial showed that combining EGFR TKI with MET inhibition, for example, with osimertinib
and savolitinib, improves patient outcomes.® A case report by Wang et al. provides another
potential way to overcome MET mutations as they described a short-term clinical benefit

in a patient initially treated with cabozantinib after they developed resistance to crizotinib
through a MET D1228N mutation.”

Amivantamab is another promising way to overcome MET mutations. It is a bispecific
antibody to EGFR and MET that inhibits ligand-induced activation by blocking both EGFR
and cMET and causing receptor degradation. While it is FDA approved for NSCLC with an
EGFR exon 20 insertion, data from the Phase | CHRYLASIS trial also showed a benefit in
patients with a MET exon 14 skip mutation, showing that it has a MET specific mechanism
as well, which may expand its clinical utility. 89 The treatment responses seen in the trial
are consistent with the benefit presented in our case report.

Novel drugs are currently being designed to overcome MET resistance which develops

in EGFR mutated NSCLC. Telisotuzumab vedotin, is an antibody-drug conjugate (ADC),
targeting cMET conjugated to a microtubule inhibitor.10 Phase I studies showed a response
rate of 18% in patients with c-MET positive squamous cell NSCLC.11 Recent results from
the phase 11 SWOG S1400K trial with Telisotuzumab vedotin failed to meet appropriate
response rates for continuing.1! Other ADCs designed to overcome MET resistance

in EGFR mutated patients are currently being tested in preclinical studies, including
REGN5093-M114, a METxMET biparatopic antibody.12 In preclinical studies, patient
derived xenografts (PDX) were developed from samples with acquired MET amplifications
in EGFR mutated NSCLC. Treatment with REGN5093-M114 in those PDX led to tumor
regression.12 More data needs to be obtained to determine if patients with similar resistance
mechanism will derive the same benefit.

In this case report, we demonstrated a patient with EGFR mutated NSCLC who developed
complex MET and obtained a durable response after initiating treatment with amivantamab.
More research is needed to develop novel treatments for patients with these resistance
mechanisms, however, there is hope other patients will experience similar clinical benefit to
the currently available targeted treatments.
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Highlights from our case report include:

. The use of dynamic next-generation sequencing from various sources over the
course of the disease to guide treatment against new mutations.

. The patient’s response to amivantamab suggest it does have activity against
MET mutations as well.

. This patient’s exceptional response to amivantamab after failing many prior
treatments may help guide other clinicians who face similar challenges.
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Treatment Course
Amivantanab (EEIDA s 23 - ongoing
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Diagno:

Tre:
Intolerance Intolerance
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PCR on biopsy NGS (Pleural Fluid) NGS (Liquid) NGS (Liquid)

+  EGFR Exon 19 deletion + NF112011P - 01% AF +  EGFRL747_A750delinsP *  MET D1228H - 8% AF

detected in 80% tumor on (exon19 deletion) - 5.3% AF *  METD1228N - 5.7 % AF
PCR E fion - High (+++) *  MET D1228Y -3.0% AF
. TP53 Y2208 - 6.5% AF + MET Y1230H- 1.5% AF

LR i

pits + EGFRL747_AT50d0linsP
(exon19 delation) - 4.1 % AF
+ MET ampification - high (++4)
- TP53Y220S - 4.5% AF
+ MYC Ampification - High (+++)

Legend:
. Indicates specific treatment regimen patient received with names of therapy on left and dates corresponding to treatment duration on right of icon.

' Indicates biomarker testing, either with PCR (Polymerase Chain Reaction) or Next Generation Sequencing (NGS) which was preformed through
Guardant 360 testing on pleural fluid, or liquid(plasma) sample as indicated. Below each biomarker testing event lists the results of each test.

A Indicates therapy change due to treatment intolerance.

il indicates progression confirmed on imaging.

Figure 1. Patient Timeline.
This timeline displays the pertinent diagnoses, DNA sequencing, treatments, procedures, and

progressions of this patient’s course.
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At Third Progression, Before Amivantamab Treatment After 4 Months of Amivantamab Treatment

N

Figure 2:
The above CT Chest images were obtained during the patient’s treatment course. The two

images on the left show significant groundglass opacities in the left lung (solid red circle)
corresponding with progression of disease in June 2021. The two images on the right were
obtained in Dec 2021 after 4 months of amivantamab treatment. The top right image shows
decrease size of disease related opacities (dashed red circle) and the bottom right image
shows near resolution of previous disease findings (dashed red circle).
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