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Abstract
BACKGROUND
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK14][bookmark: OLE_LINK26][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK12][bookmark: OLE_LINK13]Epidermal growth factor receptor (EGFR) tyrosine-kinase inhibitors are widely used for the treatment of non-small-cell lung cancer with EGFR mutations. However, patients with rare, even compound EGFR mutations have different responses to EGFR-tyrosine-kinase inhibitors, which bring uncertainty to clinical treatment.

CASE SUMMARY
A 45-year-old female patient presented with a 3-mo history of cough and white sputum without chest pain. Chest computed tomography revealed lung space-occupying lesions and multiple lymphadenectasis. Bronchoscopy and pathology suggested lung adenocarcinoma. Compound variation of EGFR gene (exon 21 L858R/V834L) was detected in both tissue and circulating tumor deoxyribonucleic acid samples. As a result of next-generation sequencing and her family’s wishes, the patient was given oral treatment with icotinib hydrochloride (125 mg/d, tid) from March 21, 2019 and has achieved stable disease for the last 1 year.

CONCLUSION
Non-small cell lung adenocarcinoma with EGFR L858R/V834L was treated successfully with icotinib, and it may be a new medication treatment option.
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[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Core tip: In non-small cell lung cancer, epidermal growth factor receptor (EGFR) L858R/V834L compound mutation is rare and targeted treatment of this mutation with icotinib has not been reported. In this report, the patient failed to achieve complete or partial response but achieved stable disease. The patient has been in remission for 1 year with no evidence of metastatic nodal disease, and there are signs of continuous remission. So far, the effect of this compound mutation on the efficacy of EGFR tyrosine kinase inhibitors is not clear. It is also unclear which EGFR tyrosine kinase inhibitor is most effective for this variation. This case suggests icotinib may be a possible clinical treatment.


INTRODUCTION
Non-small cell lung cancer (NSCLC) is one of the leading causes of cancer mortality. Epidermal growth factor receptor (EGFR) gene mutations in lung adenocarcinoma account for about 48% of patients. EGFR gene exon 19 single nucleotide polymorphism and deletion variation is a common type of mutation[1]. However, non-EGFR Del19/L858R rare mutations account for 23% of cases, mainly composed of exon 20ins, G719X, de novo T790M and L861Q combined with the classic mutation of the compound mutation. For the rare compound mutations of EGFR, there have been some drug studies. For example, first-generation EGFR tyrosine kinase inhibitors (TKIs) are effective for G719X, 21L861Q and the compound mutations carrying sensitive mutations, but more data are needed for efficacy against 20S768I[2,3]. The second-generation EGFR-TKIs have a wider spectrum. They are effective for G719X, S768I, L861Q and complex mutations, and studies have shown a significant increase in progression-free survival compared to first generation EGFR-TKIs[4]. The third-generation EGFR-TKIs have shown some therapeutic effect in small phase II studies, but this needs to be verified[5].
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]The molecularly targeted drug for lung cancer, icotinib hydrochloride (Kemena), is a small anticancer drug with completely independent intellectual property rights in China. The drug was approved by the China Food and Drug Administration on June 7, 2011 for the first-line treatment of patients with locally advanced or metastatic NSCLC with sensitive mutations in the EGFR gene. According to the phase III clinical trial and BRAIN studies, compared with the control group, progression-free survival and objective response rates were significantly prolonged in patients with EGFR mutation treated with icotinib, adverse reactions were significantly reduced and the safety was acceptable[6,7]. Here, we report a case of NSCLC with rare EGFR L858R/V834L compound mutation who was treated with icotinib. The treatment was effective, and there was no sign of resistance to icotinib.

CASE PRESENTATION
Chief complaints
A 45-year-old woman presented to the outpatient department of our hospital complaining of hoarseness and a cough with sputum.

History of present illness
Since December 2018, the patient had had cough and sputum without obvious inducement, a small amount of white phlegm, no fever, no chest tightness, no shortness of breath and no headache.

History of past illness
Her past medical history was unremarkable.

Personal and family history
No specific personal history of disease was recorded.

Physical examination
Her mental state was good. She had a hoarse voice. Superficial lymph nodes were not affected, heart and lung auscultation were normal, liver and spleen were not enlarged and neither lower limbs had edema.

Laboratory examinations
Routine blood examination, liver and kidney function and electrolyte test indicators were, normal and carcinoembryonic antigen was 17.6 ng/mL (reference value < 5 ng/mL). Blood gases were normal. Laryngoscopy suggested vocal cord paralysis.

Imaging examinations
Lungs were examined by computed tomography (CT) (mediastinal window) on March 12, 2019. A soft tissue mass shadow was found in the left lower hilum of the lung; the boundary of the shadow was not clear, and it measured about 27.5 × 26.8 mm; and the three-stage CT value was about 56/68/81 Hu. Multiple swollen lymph nodes were found in the left supraclavicular area and mediastinum, and the largest was about 11.6 mm × 27.2 mm and was located beside the aortic arch. A small amount of liquid density shadow was seen in the left thoracic cavity. CT examination (pulmonary window) revealed a mass shadow in the left lower lung dorsal segment, with coarse margin, pleural traction and dorsal bronchial occlusion. Multiple small nodules < 10 mm were found in both lungs, with clear boundaries; ground-glass nodules, 17.2 mm × 18.2 mm, were found in the right upper lung, some of which were high density. Magnetic resonance imaging of the head was normal, and abdominal CT was normal.

Further diagnostic work-up
To determine potential therapeutic methods, with the patient’s consent, tissue samples from lung bronchoscopy and whole blood as a control were subjected to next-generation sequencing using by a 757-gene panel (Yucebio, Shenzhen, China). Compound variation of EGFR gene (exon 21 L858R/V834L) was detected in both tissue and circulating tumor deoxyribonucleic acid samples (Figure 1A). Immunohistochemistry showed that EGFR expression in tumor tissue was positive, and programmed death-ligand 1 expression was < 1% (total cholesterol < 1%) (Figures 1B and C).

FINAL DIAGNOSIS
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]CT examination showed lung space occupying lesions and multiple lymphadenectasis. Bronchoscopy and pathology were performed in the outpatient department. The results were: CT4N3M1, stage IV lung adenocarcinoma (according to American Joint Cancer Committee, 8th edition), with both lungs, mediastinal and left periclavicular lymph nodes metastasis (Figure 2).

TREATMENT
As a result of the tests and her family’s wishes, the patient was treated with oral icotinib hydrochloride (125 mg/d, tid) from March 21, 2019.

OUTCOME AND FOLLOW-UP
In the course of treatment, the patient’s condition gradually improved, hoarseness lessened, no adverse drug reaction occurred and carcinoembryonic antigen gradually decreased by 5.6 ng/mL. Lung CT examination showed that multiple small pulmonary nodules gradually reduced and disappeared, mediastinal lymph node metastasis decreased and periclavicular lymph node metastasis decreased and disappeared (Figure 3). No abnormality was found by head magnetic resonance imaging examination. At present, we continue to treat her with icotinib hydrochloride with regular follow-up in the outpatient clinic.

DISCUSSION
The somatic variant of EGFR V834L is a rare mutation. Only three cases have previously been found in lung adenocarcinoma, but little is known about its clinical significance. None of the cases reported targeted therapy of EGFR L858R/V834L complex mutation. In 2018, a study assessed the efficacy of first-generation of EGFR-TKI icotinib in patients with NSCLC carrying rare EGFR mutations and found that icotinib had clinical benefit for patients with rare, especially complex mutations[8]. In two previous reports containing cases of EGFR L858R/V834L, gefitinib and erlotinib were used for treatment of patients, and there was no targeted drug treatment for EGFR L858R/V834L patients[9,10]. Coincidentally, the cases with EGFR V834L mutation also had EGFR L858R mutation. In addition, in 2018, Li et al[11] found that a patient with NSCLC who progressed to multiline therapy carried an EGFR L858R/V834L complex mutation when the disease progressed slowly from 2012 to 2016. After 2016, the relapse time was shortened, and the driver mutation changed to EGFR 19 del. The authors speculated that this complex mutation might be related to a relatively inactive disease state[11].
In our case, the patient carried a somatic compound mutation of EGFR V834L/L858R, and there are no specific reports of drug treatment of such patients at present. After treatment with icotinib, multiple nodular lesions continued to be alleviated, and the clinical efficacy was evaluated by achievement of stable disease, suggesting that icotinib has some therapeutic effect on NSCLC with EGFR V834L/L858R compound mutation. The wild-type amino acid in EGFR position 834, valine, and mutation-type amino acid leucine are both hydrophobic, and leucine only has an additional C-H group compared to valine, which may have little effect on the protein structure (Figure 4A and B). According to the structure of EGFR protein and considering that positions 834 and 858 are close in the spatial structure of the protein (Figure 4), they may have some effect on the drug binding of some EGFR-TKIs[12]. Therefore, it is necessary to carry out targeted drug therapy for NSCLC patients with this rare complex mutation.

CONCLUSION
In this case of NSCLC with EGFR V834L/L858R complex mutation, icotinib achieved good clinical efficacy. However, this treatment needs to be validated in a larger population.
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Figure Legends
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Figure 1 Next generation sequencing result and immunoassay of epidermal growth factor receptor and programmed death-ligand 1. A: Next generation sequencing result of the patient’s tissue sample, showing variation in epidermal growth factor receptor exon 21; B: Epidermal growth factor receptor immunoassay; C: Programmed death-ligand 1 immunoassay.
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Figure 2 Representative images of hematoxylin and eosin-stained lung adenocarcinoma. A and B: The tumor cells were characterized by the variation in nucleus size and shape, the deep staining and the increased nucleoplasm index, which was marked by a closed curve; Also, hematoxylin and eosin staining showed that the tumor cells invaded the surrounding tissue (A: 100 × and B: 200 ×).
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Figure 3 Primary lung cancer and mediastinal metastases before and after icotinib therapy. A: Panel 1: Ground-glass nodules in the right upper lung; Panel 2: Multiple small nodules in both lungs; Panel 3: A mass shadow in the left lower lung dorsal segment; Panel 4: Soft tissue mass shadow in the left lower hilum of lung; Panel 5: Multiple swollen lymph nodes in the mediastinum, with largest located beside the aortic arch; B and C: Multiple small pulmonary nodules gradually reduced and disappeared, mediastinal lymph node metastasis decreased and periclavicular lymph node metastasis decreased and disappeared.
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Figure 4 Structural analysis of epidermal growth factor receptor L858R and V834L mutants.
3 / 16

image2.png




image3.png
March 12, 2019. Baseline





image4.png
(

L858R L858R

834V V834L

N

EGFR L858R EGFR L858R + V834L




image1.png
Negative control Positive control Patient sample




