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Abstract

Objectives: Non-Small Cell Lung Carcinomas (NSCLC) presents mesenchymal-epithelial transition factor exon 14 skipping
(METex14) mutation in 0.6-7 % of patients. Crizotinib is a Tyrosine Kinase Inhibitor (TKI) that has been approved for the
treatment of ALK-rearranged tumors and demonstrated clinical activity in MET(+) NSCLC. Acquired point mutations in the

MET gene have been described as mechanisms of resistance to crizotinib.
Materials and Methods: For the evaluation of the MET clones we have used cell-free DNA (cfDNA) NGS test (Guardant360).

Results: In this report, we present a 66-year-old previously healthy non-smoking male who was diagnosed with metastatic
adenocarcinoma of the lung with METex14 mutation, PDL-1 expression more than 50 %. The patient developed multiple

secondary c-MET resistant clones and responded to re-exposure to crizotinib therapy.

Conclusion: According to this case we suggest that clonal evolution is not necessarily a synonymous with resistant to previous
lines (beyond the recent one). Similar phenomenon was previously reported in an ALK fusion case with respond to crizotinib
re-exposure, by Shaw et al. The eradication of the emerging clones by crizotinib, as presented in this case, may support this
assumption and suggest cautious re-exposure to previous lines in case of emerging resistant. Hypothetically, if this is not the
case, we may suggest that crizotinib has changed the microenvironment in a way allowing eradication of the different clones by

the activated immune system, however we do not have any support for this assumption.
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Introduction
Non-Small Cell Lung Carcinomas (NSCLC) presents mesenchymal-epithelial transition factor exon 14 skipping (METex14)
mutation in 0.6-7 % of patients [1,2]. Crizotinib is a Tyrosine Kinase Inhibitor (TKI) that has been approved for the treatment
of ALK-rearranged tumors [3] and demonstrated clinical activity in MET(+) NSCLC [4,5]. Acquired point mutations in the
MET gene have been described as mechanisms of resistance to crizotinib [6,7].

In this report, we present a patient with METex14 skip mutation who developed multiple secondary c-MET resistant

clones and responded to re-exposure to crizotinib therapy.

Case Report

A 66-year-old previously healthy non-smoking male diagnosed with metastatic adenocarcinoma of the lung with METex14
mutation, PDL-1 expression more than 50 % (Figure 1A). ALK, ROS1 and EGFR were not detected. The patient was treated by
crizotinib (250 mg BID) with a complete metabolic response as demonstrated by PET-CT at 4 months. A year after initiation of
treatment, he had systemic progression (liver, bone) and a targeted cell-free DNA (cfDNA) NGS test (Guardant360) revealed
the METex14 (c.2888-5_2905 deletion) driver mutation and a TP53 mutation, plus a MET D1228H resistance mutation (Figure
1B).

Upon his refusal for chemotherapy and his PDL1>50 %, 2nd line therapy with pembrolizumab was initiated for 25
cycles. After 15 months of Immune Checkpoint Inhibitor (ICI) therapy with a very slow progression (Figure 1C-1D), repeated
cfDNA NGS revealed multiple new c-MET clones with numerous secondary point mutations in the cMET gene (Figure 1E).
Due-to patient's continuous refusal for chemotherapy, crizotinib was re-challenged with unexpected clearance of the MET
resistance clones on repeated cfDNA testing (Figure 1F-1G). Unfortunately, three months later, upon brain disease progression,

the patient died.
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Figure 1: Positron Emission Tomography-Computed Tomography scan (PET-CT) and cfDNA (GUARDANT?3%),
The table below annotates the variant allele fraction (% cf-DNA) detected in the samples, listed in descending order.

“Three cycles of ipilimumab were given along with pembrolizumab between 6-9/2017.

Discussion and Conclusion

In recent years c-MET alterations have been well designated in NSCLC and constitute a signaling pathway susceptible for
targeted therapies. Crizotinib is a tyrosine kinase inhibitor with proven antitumoral activity in NSCLC harboring MET
amplifications and METex14 skip mutation [4]. Second and third MET TKIs are on clinical trials [8,9].
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In our reported case we described a year-long complete metabolic response to crizotinib as demonstrated by PET-CT in a patient
with NSCLC harboring METex14 skipping mutation, until progression with co-occurring MET D1228H which is a known
acquired crizotinib resistance mutation. After a 15-month period of stable to slowly progressive disease on ICI, and because
those clones were crizotinib-naive, we speculated we may see some activity for crizotinib in spite of previous reports [10].
Resistant point mutations in MET pathways are recognized [11]. As the multiple MET clones in this case have emerged under
pembrolizumab therapy, we speculate that it reflects the natural history of clonal evolution, rather than resistant to MET TKI.
That might suggest that clonal evolution is not necessarily a synonymous with resistant to previous lines (beyond the recent
one). Similar phenomenon was previously reported in an ALK fusion case with respond to crizotinib re-exposure, by Shaw et
al. [12]. The eradication of the emerging clones by crizotinib, as presented in this case, may support this assumption and suggest
cautious re-exposure to previous lines in case of emerging resistant. Hypothetically, if this is not the case, we may suggest that
crizotinib has changed the microenvironment in a way allowing eradication of the different clones by the activated immune

system, however we do not have any support for this assumption.

Acknowledgements
Walid Shalata” and Roni Gillis™ has contributed equally to this work.

REFERENCES

1. Cancer genome atlas research network. Comprehensive molecular profiling of lung adenocarcinoma. Nature. 2014;
511: 543.

2. Monica KB, Somasekar S, Jiping Z, et al. Somatic mutations lead to an oncogenic deletion of met in lung cancer.
Cancer Res. 2006; 66: 283-289.

3. Shakun MM, Virginia EM, Karen EB, et al. Food and drug administration approval: Crizotinib for treatment of
advanced or metastatic non-small cell lung cancer that is anaplastic lymphoma kinase positive. Clin Cancer Res. 2014;
20: 2029-2034.

4. Thanyanan R, Ying L, Viola Z, et al. The race to target MET exon 14 skipping alterations in non-small cell lung cancer:
The why, the how, the who, the unknown, and the inevitable. Elsevier Lung Can. 2017; 103: 27-37.

5. Tiganas A, Gillis R, Yael R, et al. Retroperitoneal pseudotumor induced by Crizotinib treatment for c-MET exon 14
skip mutation NCSLC. J Thorac Oncol. 2019; 14: 172-174.

6. HeistR, Lecia VS, Darrel B, et al. Acquired resistance to Crizotinib in NSCLC with MET exon 14 skipping. J Thorac
Oncol. 2016; 11: 1242-1245.

7. Drilon AE, Camidge DR, Ou SI, et al. Efficacy and safety of Crizotinib in patients (pts) with advanced MET exon 14-
altered non-small cell lung cancer (NSCLC). J Clin Oncol. 2016; 34: 108.

8. Thanyanan R, Ying L, Viola Z, et al. The race to target MET exon 14 skipping alterations in non-small cell lung cancer:
The why, the how, the who, the unknown, and the inevitable. Lung Canc. 2017; 103: 27-37.

9. Toyokawa G, Seto T, Takenoyama M, et al. Crizotinib can overcome acquired resistance to CH5424802: is
amplification of the MET gene a key factor? J Thorac Oncol. 2014; 9: 27-28.

10. Drilon A, Clark J, Weiss J, et al. OA02. 01 Efficacy and safety of Entrectinib in locally advanced or metastatic ROS1
fusion-positive Non-Small Cell Lung Cancer (NSCLC). J Thorac Oncol. 2018; 13: 321-322.

Clin Image Case Rep J. 2020; 2(3): 118 www.literaturepublishers.org 4


http://www.literaturepublishers.org/
https://doi.org/10.1038/nature13385
https://doi.org/10.1038/nature13385
https://doi.org/10.1038/nature13385
https://doi.org/10.1158/0008-5472.CAN-05-2749
https://doi.org/10.1158/0008-5472.CAN-05-2749
https://doi.org/10.1158/0008-5472.CAN-05-2749
https://doi.org/10.1158/1078-0432.CCR-13-3077
https://doi.org/10.1158/1078-0432.CCR-13-3077
https://doi.org/10.1158/1078-0432.CCR-13-3077
https://doi.org/10.1016/j.lungcan.2016.11.011
https://doi.org/10.1016/j.lungcan.2016.11.011
https://doi.org/10.1016/j.jtho.2019.03.018
https://doi.org/10.1016/j.jtho.2019.03.018
https://doi.org/10.1016/j.jtho.2016.06.013
https://doi.org/10.1016/j.jtho.2016.06.013
https://doi.org/10.1016/j.jtho.2016.06.013
http://doi.org/10.1200/JCO.2016.34.15_suppl.108
http://doi.org/10.1200/JCO.2016.34.15_suppl.108
https://doi.org/10.1016/j.lungcan.2016.11.011
https://doi.org/10.1016/j.lungcan.2016.11.011
https://doi.org/10.1097/JTO.0000000000000113
https://doi.org/10.1097/JTO.0000000000000113
https://doi.org/10.1016/j.jtho.2018.08.300
https://doi.org/10.1016/j.jtho.2018.08.300

Citation: Walid S, Roni G, Waleed K, et al. Crizotinib Re-Challenge Overcomes Multiple Resistant Clones in cMET(+) NSCLC Patient. Clin
Image Case Rep J. 2020; 2(3): 118.

11. Julia KR, Philippe G, Wei W, et al. Co-occurring genetic alterations in the RAS pathway promote resistance to MET
inhibitor treatment in non-small cell lung cancer with a MET exon 14 skipping mutation. BioRxiv. 2018; 374181.

12. Alice TS, Luc F, Ignaty L, et al. Resensitization to crizotinib by the lorlatinib ALK resistance mutation L1198F. New
England J Med. 2016; 374: 54-61.

Clin Image Case Rep J. 2020; 2(3): 118 www.literaturepublishers.org 5


http://www.literaturepublishers.org/
https://doi.org/10.1101/374181
https://doi.org/10.1101/374181
https://doi.org/10.1056/NEJMoa1508887
https://doi.org/10.1056/NEJMoa1508887

