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Abstract: Advanced non-small-cell lung cancer (NSCLC) patients with EGFR exon 19
deletion often get benefits from the treatment of tyrosine kinase inhibitors (TKI). In the same
way, the NSCLC patients with mesenchymal-to-epithelial transition (MET) amplification get
benefits from crizotinib. The treatment becomes extremely difficult for the patients with both
EGFR exon 19 deletion and MET amplification, after failure of first-line TKI. An advanced
NSCLC patient with EGFR exon 19 deletion was treated with TKI. However, the disease
recurred after four months. MET amplification was found after biopsy again. The patient was
treated with the combination of crizotinib, while the disease recurred after eight months. The
patient was treated by pembrolizumab and pemetrexed + carboplatin chemotherapy as
salvage therapy. The therapeutic effect has been remarkable up to present. In conclusion,
immunotherapy combined with chemotherapy could be a promising therapy for the NSCLC
patients with both EGFR exon 19 deletion and MET amplification after the failure of first-
line TKI treatment. Thus, further insights into the variant genes contribute to NSCLC
treatment.
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Introduction

For patients with advanced non-small-cell lung cancer (NSCLC) patients with
a mutant epidermal growth factor receptor (EGFR), EGFR tyrosine kinase inhibi-
tors (TKIs) are the standard first-line therapy.! EGFR-TKIs have superior survival
in terms of the objective response rate (ORR) (67.0%) and median progression-free
survival (PFS) (10.9 months).> However, acquired resistance is almost inevitable
within 9-14 months.> NSCLC harboring EGFR exon 19 deletion mutations is
sensitive to Ist-generation TKI including gefitinib and erlotinib.* Mesenchymal-to-
epithelial transition (MET) amplification has been shown to develop as a resistance
mechanism to treatment with first-line EGFR-TKIs in NSCLC.

Case Report
The current study presents the case of a 61-year-old male who developed irritable

cough without medical history of interest presented to our hospital in October 2017.
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A positron emission tomography computed tomography
(PET-CT) was obtained one month later, which demon-
strated abnormal increase of glucose metabolism in the
lower lobe of the right lung, considered as malignant
tumor; abnormal high glucose metabolism in the liver,
abnormal increase of glucose metabolism and soft tissue
density in both adrenal regions, considered as metastasis
(Figure 1). Pathology of masses in lung and liver indicated
tumor cells, NapsinA+, thyroid transcription factor-1 (+),

Figure | Whole-body PET-CT findings. PET-CT imagings showed abnormal
increase of glucose metabolism in the lower lobe of the right lung (A), in the
liver (B) and in both adrenal regions (C).

alpha-fetoprotein (AFP) (+), Hepa-1 (—), Prostate-specific
antigen (PSA) (-), CD10 (), CD34 showed vessels, cyto-
keratin 7 (CK7) (+), carcinoembryonic antigen CEA (+),
Ki-67 positive index about 70%. The two tumors were
similar in morphology. They conformed to primary lung
adenocarcinoma. The results of EGFR mutations showed
EGFR exon 19 deletion mutation. Therefore, the targeted
therapy was given to the patient with gefitinib 250mg per
os QD in December 12, 2017. Re-examination of chest
CT showed the lung focus was obviously shrinked
(Figure 2A). It was regarded that pulmonary lesions as
partial remission (PR) by clinical evaluation.

However, the masses in lung were lager than before in
April 23, 2018 (Figure 2B). Gene testing blood was per-
formed again and the results showed EGFR E19 mutation
and MET amplification. gefitinib (250mg per os QD) with
crizotinib (250mg per os BID) was given to the patient as
the targeted therapy. The lung CT showed the lung focus
was obviously shrinked again in June 06, 2018 (Figure 2C).
Moreover, Re-examination of chest CT showed recurrent
progress of lesions in December 18, 2018 (Figure 2D). For
further treatment, the patient underwent genetic of blood
testing again. The results showed that programmed cell
death 1 ligand 1 (PD-L1) positivity (50%), the tumor muta-
tional burden (high), EGFR E19 mutation and MET ampli-
fication. The patient was treated by immunotherapy
(pembrolizumab 100mg intravenous, every 21 days) com-
bined with chemotherapy (pemetrexed 800 mg intravenous
+ carboplatin 0.4g d2 intravenous, every 28 days, six cycles,
then, maintenance of pemetrexed 800 mg alone) as salvage
therapy. CT scan revealed the clinical response with shrink-
age of over 30% of the lung lesion on February 27, 2019
(Figure 2E). Examination of chest CT showed the patient
was PR on June 26, 2019 (Figure 2F). The masses in liver
were also significantly smaller than before (Figure 3). The
diagnosis and administered treatments of this NSCLC
patient were summarized (Figure 4).

At the time of submission of this manuscript, the
patient maintains improved quality of life with no pulmon-
ary symptoms, either secondary adverse events related to
pembrolizumab, and responded optimally to the treatment
with regular annual clinical and radiographic follow-ups.

Discussion

Lung cancer is the leading cause of cancer-related death
worldwide. The prognosis of NSCLC still remains disap-
pointing, with a 5-year survival rate was 19%.° The dis-
covery of lung cancer-driven genes and specific molecular
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Figure 2 CT imaging of the NSCLC patient. CT imaging showed the lung focus was obviously shrinked after treated with gefitinib (A). The masses in lung were lager than
before (B). The lung focus was obviously shrinked again after treated by gefitinib with kazzinib (C). Recurrent progress of lesions (D). The masses shrinked again after
treated by immunotherapy combined with chemotherapy (E). The lesion shrank again in recently (F).

Figure 3 The masses in liver before and after treatment. The masses in liver of upper abdomen MRI before any treatment (A) and after immunotherapy combined with
chemotherapy (B).

targeted drugs has significantly improved the survival rate  driver. The mutation of EGFR is mainly located in exon
of patients.” Current first-line treatment decisions for  18-21, among which exon 19 deletion mutation and exon
advanced NSCLC are guided by the presence of molecular 21 L858R mutation are the most common EGFR gene
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October 2017 April 2018 December 2018
) . . . . Events
Diagnosis Lesion enlargement Lesion enlargement again
Timeline
December 2017 April 2018 December 2018 April 2019 Treatment
Gefitinib Gefitinib+Crizotinib | Pembrolizumab Pembrolizumab
Pemetrexed+Carboplatin | Pemetrexed
(6 cycles)

Figure 4 Timeline of events since the diagnosis and summary of administered treatments.

sensitive mutations, accounting for 90% of all mutation
types. A large number of clinical studies have shown that
the objective response rate (ORR) and progression-free
survival (PFS) of advanced NSCLC with EGFR mutation
after first-line treatment with tyrosinase inhibitors are sig-
nificantly better than the traditional platinum-containing
two-drug chemotherapy regimen.®'© EGFR-TKI has
become the primary treatment for patients with EGFR
mutation. The first generation of EGFR-TKI mainly
includes gefitinib, erlotinib and icotinib. Lung cancer
patients with EGFR mutation have obvious curative effect
after treatment with EGFR-TKI, but drug resistance
usually occurs in 9—14 months and disease deterioration
occurs.!" Several mechanisms are believed to be respon-
sible for acquired resistance to EGFR-TKI, including sec-
ondary EGFR T790M (50-65%), MET amplification (5%),
of MET/HGF
transformation.'''> The gene detection results of the

activation axis, and histological
patient after the first drug resistance in our department
showed MET amplification except EGFR E19 mutation.
Crizotinib is a dual MET and ALK inhibitor and has
shown response in NSCLC with MET amplification
alone.'*"'* Combining MET-TKI with EGFR-TKI had sig-
nificant effects in EGFR-mutated and MET-dysregulated
patients with NSCLC after resistance of EGFR-TKI treat-
ment, with an ORR (objective response rate) of 47% in
patients with a MET gene copy number greater than or
equal to."> Therefore, we chose gefitinib combined with
crizotinib in this patient. Although the patients with EGFR
exon 19 deletions had an average of 34 months median
progression-free survival (PFS),'® while the patients with
MET amplification could also obtain 6.5 months PFS from
crizotinib.!” The patients relapsed unfortunately at four
months and seven months, respectively, indicating that
the multiple driving genes may play a role and high

mutation complex of patients. This is consistent with the
gene detection report.

Except targeted therapy, immune checkpoint inhibition,
especially anti-PD-1, has drastically changed the treatment
landscape of patients with NSCLC. Pembrolizumab is a kind
of high-affinity anti-PD-1 humanized monoclonal antibody,
which interacted with PD-L1 and PD-L2, and destroyed can-
cer cells by the autoimmune system.'® The results of
KEYNOTE-042 showed that pembrolizumab alone is effec-
tive in patients a PD-L1 tumor-expression level >50% with
16.7 months OS and in patients a PD-L1 tumor-expression
level <50% with 12.1 months OS.'" The results of
KEYNOTE-189 showed that the median PFS was 8.8 months
in the pembrolizumab-combination group and 4.9 months in
the placebo-combination group.'® Moreover, the median PFS
for patients with high (>20 mutations/mb) was 12.8 months
versus low to intermediate TMB was 3.3 months.>' On
April 26, 2018, the National Comprehensive Cancer
Network (NCCN) released the fourth edition of clinical prac-
tice guidelines for NSCLC in 2018. Based on the results of
KEYNOTE-189 trial, the first-line treatment of advanced
NSCLC with combination of pembrolizumab (Keytruda) and
chemotherapy (cisplatin/carboplatin + pemetrexed) was
included in the guidelines.’ However, the addition of immu-
notherapy has no benefit for patients with stages I to III
NSCLC.** In this patient, after the treatment of gefitinib
combined with crizotinib, the disease was progressed again,
unfortunately. The gene detections were performed again and
found the PD-1>50%. Therefore, immunotherapy combined
with chemotherapy was applied and the disease was con-
trolled. In spite of some studies believe that NSCLC patients
with EGFR mutations do not respond well to immunotherapy.”
Until now, the disease is no more progressed. Special attention
should be paid to immune-related adverse events during the
immunotherapy.”> KRAS, DDR2, and TP53 variants are also
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common mutations in lung cancer patients.”* Thus, deeper
studying of these variants may help discover new therapeutic
targets for NSCLC.

Conclusion

In conclusion, chemotherapy combined with PD-1 is
a potential treatment for patients with multiple driving
genes/high mutation load such as EGFR and MET who
fail in TKI treatment. Thus, further insights into the var-
iant genes contribute to NSCLC treatment.
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