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Background: Lung cancer remains the leading cause of cancer-related mortality. Studies have revealed that a combination of 
crizotinib and EGFR tyrosine kinase inhibitors (TKIs) could be an effective treatment option for patients with sensitizing EGFR 
mutations and de novo or acquired MET amplification. Until now, there have been few reports of the response in patients harboring 
three mutations.
Case Presentation: A patient was diagnosed with advanced lung adenocarcinoma harboring EGFR Del19, L858R mutation and 
METex14. She received osimertinib, and repeated imaging revealed further tumor progression. Sixty-six days later, combined 
treatment with osimertinib and crizotinib was initiated. Unfortunately, the patient succumbed to death at home after 17 days.
Conclusion: This report firstly provided a lung adenocarcinoma patient with two common EGFR mutations (Del19 and L858R) and 
METex14. Our case raises a reminder about the tolerance and safety of combination therapy, especially in older peoples.
Keywords: lung adenocarcinoma, compound mutations, osimertinib, crizotinib, combination therapy, case report

Background
Lung cancer is ranked as the most common cause of cancer-related death and threatens human health worldwide.1 Based 
on modern molecular diagnostics techniques, the molecular classification of non-small-cell lung cancer (NSCLC), which 
is the prevalent subtype of lung cancer, is increasingly accurate. In recent years, diverse oncogenic drivers have been 
identified in NSCLC, including epidermal growth factor receptor (EGFR), mesenchymal-epithelial transition (MET) and 
anaplastic lymphoma kinase (ALK).2,3 Selective targeting of oncogenic mutations has revolutionized the treatment of 
genome-defined subtypes of NSCLC. Currently, TKIs are the standard first-line treatment options for advanced NSCLC 
patients with an identified driver mutation.4 Some examples of the more well-established treatments include alectinib, 
which is a potent ALK inhibitor, and osimertinib, which is a potent EGFR inhibitor.

EGFR mutations detected as deletions in exon 19 (Del19) and the L858R point mutation in exon 21 are the most 
common EGFR mutations and account for approximately 10–15% of NSCLC cases in individuals of European descent 
and ~30% of NSCLC cases in individuals of East Asian descent.5 Some EGFR-TKIs are currently approved as first-line 
therapies for EGFR mutation-positive NSCLC. These include first-generation, second-generation and third-generation 
TKIs: erlotinib and gefitinib, afatinib and dacomitinib and osimertinib, respectively.6 Osimertinib (AZD9291) is an oral, 
third-generation, irreversible and selective EGFR-TKI that inhibits the EGFR-TKI-sensitizing mutation and T790M 
resistance mutation.7 On the basis of the results of the AURA clinical program and FLAURA trial, osimertinib is 
approved by the FDA as a first-line drug for common sensitive EGFR mutations or a second-line drug for acquired 
resistance to first-generation EGFR-TKIs via the T790M mutation,8–11 especially in NSCLC patients with central 
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nervous system metastases.12 Additionally, another Phase III trial (ADAURA) also supported adjuvant osimertinib as 
a highly effective therapy in patients with resected EGFR-mutated stage IB-IIIA NSCLC.13,14

The prevalence of MET exon 14 skipping mutation (METex14) in lung adenocarcinoma has been reported to be 
approximately 3%.15 It appears that this alteration is more common in older nonsmoking women.16 Several studies have 
suggested that there are two classes of MET-targeting therapeutics for METex14 NSCLC in clinical development. 
Crizotinib (XALKORI) is the first targeted therapy to demonstrate antitumor efficacy in METex14 NSCLC.17 Many case 
studies have reported the efficacy of crizotinib in patients with METex14 alterations in lung cancer.18,19 In addition to 
crizotinib, other inhibitors, such as capmatinib, tepotinib, and savolitinib, have been proposed for the treatment of adult 
patients with metastatic NSCLC whose tumors harbor METex14.20

Herein, we present the case of an NSCLC patient harboring three EGFR mutations, including EGFR Del19, L858R 
and METex14, who experienced exceptional rapid disease progression following EGFR TKI osimertinib and crizotinib 
treatment. We present the following case in accordance with the CARE reporting checklist.

Case Presentation
In March 2021, an 82-year-old, Asian, non-smoker and no second-hand smoker woman was admitted to our hospital for 
chest pain and cough. Chest CT (computed tomography) scanning showed a 4.3*3.7 cm mass beside the mediastinum of 
the left lung and a small amount of fluid accumulated in the left thoracic cavity (Figure 1). A biopsy specimen taken by 
CT-guided fine-needle aspiration (FNA) showed lung adenocarcinoma with positive TTF-1 and Napsin A and negative 
P40 and CK5/6 (Figure 2). Magnetic resonance imaging (MRI) of the brain showed no obvious malignant metastases. In 
addition, abdominal ultrasound revealed no obvious abnormalities. On the basis of the results of FNA and chest CT, the 
patient was diagnosed with lung adenocarcinoma (cT2bNxM1a, stage IV, ECOG-PS 1). Due to pleural effusion and 
advanced age, the patient subsequently underwent mutational analysis. The PCR results identified two common EGFR 
mutations (Del19 and L858R) and METex14 (c.2888–192891del), which was verified by NGS analysis (forty-eight gene 
panel). To our knowledge, lung adenocarcinoma harboring three mutations has not been reported thus far. Considering 

Figure 1 Timeline of response to TKI treatment. This figure shows the timeline of progression after 66 Days under the treatment with only Osimertinib and the patient 
succumbed to death after 17 Days under combination therapy.
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the weak positive antinuclear antibody staining and advanced age of the patient, combination therapy might have induced 
severe treatment-related adverse events (AEs), especially increased risks of interstitial pneumonia and a cardiac event. 
Therefore, monotherapy with the EGFR inhibitor osimertinib was administered in April 2021. A chest CT scan was 
reexamined in the outpatient department one month later, and the result revealed a similar local lesion (4.8*4.3 cm) and 
a decrease in pleural effusion, which was confirmed as SD (Stable Disease) according to RECIST criteria (Figure 1). 
After 2 months, radiological progression was demonstrated with an increase in size (5.9*5.5 cm) and in pleural effusion. 
Rebiopsy or liquid biopsy was suggested to explore the resistance mechanism of osimertinib, but the patient refused 
because of advanced age and high price. Therefore, she received a combination of osimertinib 80 mg once daily and 
crizotinib 250 mg twice a day (Figure 1). Unfortunately, the patient died at home suddenly 17 days later. The cough and 
chest tightness were appeared after combination therapy but the cause of death remains unknown.

Discussion and Conclusions
Despite recent advances in anticancer drugs, the prognosis of advanced NSCLC, especially in patients with nonclassical 
or compound mutations, remains poor. Susumu Kobayashi et al analyzed the EGFR mutation pattern of 79 NSCLC cases 
harboring EGFR mutations.21 They found that compound EGFR mutations comprised 14% of all mutations in their 
cohort. In addition to an atypical mutation (EGFR-L858R+A871G), most patients with EGFR TKI-sensitizing mutations 
(G719X, exon 19 deletion, L858R, and L861Q) responded to EGFR TKIs.

MET activation mutations have been identified in multiple cancer types and play an important role in tumor initiation, 
development, and therapeutic resistance.22 Genomic alterations in MET include MET gene amplification, MET protein 
overexpression, and METex14 and MET gene point mutations.20 The MET pathway is a well-known mechanism of 
resistance to EGFR-TKIs in NSCLC.23,24 Some studies have suggested that inhibition of both EGFR and MET is 
required to obtain tumor regression. Marjorie Aubanel reported that the combination of a first- or third-generation EGFR 
TKI and crizotinib can achieve durable disease control in EGFR-mutated lung adenocarcinoma patients harboring MET 
amplification.25 In addition to MET amplification, Kauffmann-Guerrero et al identified METex14 as an important factor 
mediating acquired resistance to EGFR TKI in patients with sensitizing EGFR mutations, and the combination of an 
EGFR TKI and MET inhibitor could be an effective treatment option.26

In our case, three mutations were detected in an NSCLC patient who experienced disease progression on EGFR TKI 
osimertinib treatment. Re-biopsy and molecular analysis are important in case of tumor progression. Moreover, liquid biopsy 
is an important complement to tissue biopsy in some specific situations.27,28 Unfortunately, the patient refused rebiopsy or 
liquid biopsy in our case and died at home after one month of osimertinib combined with crizotinib administration. Although 
the exact mechanisms involved remain unclear, we reasoned three possible explanations for the death of this patient. 1) 
Tumor lysis syndrome (TLS) is an acute, life-threatening disease that is associated with the initiation of cytopenia therapy for 

Figure 2 Representative images of H&E staining and immunohistochemistry. (A) H&E staining of the lung biopsy showed NSCLC. (B and C) Immunohistochemistry showed 
positive TTF-1 (B) and Napsin A (C).
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malignant tumors. TLS occurs in invasive hematologic malignancies and most solid tumors. A pattern of metabolic 
disruption occurs as a result of large amounts of intracellular contents entering the systemic circulation. Its characteristics 
include hyperuricemia, hyperphosphatemia, hyperkalemia, hypocalcemia, and uremia, all of which can lead to arrhythmias, 
seizures, renal failure, and sudden death.29 Monoclonal antibodies and tyrosine kinase inhibitors are two examples of widely 
used targeted therapies that have been shown to induce TLS, either as monotherapy or in combination with conventional 
chemotherapy. TLS usually occurs within 12 to 72 hours of the initiation of cytotoxic therapy, although it rarely appears 
before treatment (known as spontaneous TLS) and may occur more than 72 hours after the start of treatment. A cascade of 
pathophysiological events resulting from extensive tumor lysis can lead to multiple organ failure, of which renal failure and 
heart failure are the most common, or sudden death.30 2) Treatment-related AEs that frequently occur after crizotinib 
treatment include abnormal vision, diarrhea, nausea, vomiting, constipation, elevated aminotransferase levels, edema, upper 
respiratory tract infections, dyslexia, and dizziness. Grade ≥3 AEs, including neutropenia, elevated aminotransferase levels, 
fatigue, interstitial lung disease (ILD), pneumonia, and prolonged electrocardiogram QTc, have also been reported.31–33 

Severe adverse events can be fatal. 3) The incidence of venous thromboembolism (VTE) in lung cancer varies from 5 to 
14%.34,35 One study found that thromboses occurred in 12% of patients with EGFR mutations and 15.3% of patients with 
MET mutations.36,37 Treatment options for patients with embolism are limited, and survival is poor.38

Conclusion
To our knowledge, this is the first report of a NSCLC patient with EGFR Del19, L858R and METex14. The patient 
experienced progression during Osimertinib treatment which suggests METex14 might affect the efficacy of EGFR 
targeted therapy in NSCLC patients. The combination of EGFR TKI and MET inhibitor could provide a potential 
treatment for these patients. However, the tolerance and safety of combination therapy deserved our attention.
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