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Introduction

Non-small cell lung cancer (NSCLC) accounts for  
80–85% of all lung cancers (1,2). The incidence of NSCLC 
is increasing yearly in China, with 5-year survival rates of  
14–49% for stage I–IIIA of NSCLC and less than 5% for 
stage IIIB/IV (3,4). Nevertheless, many experts are dedicated 
to NSCLC research, and breakthroughs in its treatment 

have been achieved in recent years, significantly reducing 
the mortality rate (4,5). The progress in the treatment of 
malignant tumors is attributed mainly to improvements in 
the systemic treatment of advanced disease, including the 
approval of targeted therapies for patients with specific 
oncogenic mutations and the use of checkpoint inhibitors 
as monotherapy or in combination with chemotherapy for 

Case Report

Sotorasib as first-line therapy in patients with advanced non-small 
cell lung cancer with KRAS gene mutations combined with brain 
metastases: a case report

Xianglong Jia1, Meng Liu2, Zhiqiang Cheng2

1Vascular Surgery, Beijing Hospital of Traditional Chinese Medicine, Capital Medical University, Beijing, China; 2Department of Oncology, China-

Japan Friendship Hospital, Beijing, China

Contributions: (I) Conception and design: X Jia; (II) Administrative support: None; (III) Provision of study materials or patients: M Liu; (IV) 

Collection and assembly of data: X Jia; (V) Data analysis and interpretation: X Jia; (VI) Manuscript writing: All authors; (VII) Final approval of 

manuscript: All authors. 

Correspondence to: Meng Liu, MD, PhD. Department of Oncology, China-Japan Friendship Hospital, No. 2 Cherry Blossom Garden East Street, 

Chaoyang District, Beijing 100029, China. Email: zhongriliumeng@126.com.

Background: Non-small cell lung cancer (NSCLC) has a high incidence of lung cancer, with a 30% 
incidence of KRAS mutations and a low 5-year survival rate. Until the Food and Drug Administration 
(FDA) approved sotorasib in May 2021, no therapies targeted mutated KRAS in cancer. Sotorasib, a new 
KRAS inhibitor, is currently recognized as the newest clinically targeted agent with apparent clinical efficacy 
in NSCLC patients with KRAS G12C mutations. FDA approval is required for patients with advanced or 
metastatic NSCLC undergoing at least one chemotherapy regimen.
Case Description: In our study, we report a patient with advanced NSCLC combined with brain 
metastases, clinical stage IV (c.T3N0M1b), KRAS G12C (+) detected by next-generation sequencing (NGS) 
technology, direct use of sotorasib, an inhibitor of KRAS G12C, as first-line therapy. The patient was treated 
with 4 months of oral therapy, had significant partial remission (PR), and remained in stable disease (SD) for 
nearly 9 months of follow-up, with no other side effects. Further extension of the follow-up period is needed 
to assess the impact of sotorasib as first-line therapy on patient survival. A series of clinical trials in phase 3 is 
ongoing, covering the first-line usage widespread.
Conclusions: Based on the literature review, this is the first domestic report in China where sotorasib was 
used directly as first-line treatment in patients with advanced combined brain metastasis from NSCLC. It 
needs a longer follow-up to evaluate the efficacy of sotorasib further as a first-line.
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patients with apparent genetic mutations (6,7).
In NSCLC, KRAS G12C mutations occur in up to 14% 

of cases (8) and have been considered untargetable for many 
years, mainly due to the high toxicity and low specificity 
of the chemo regimens (9,10). Sotorasib (AMG-510) is a 
small molecule that binds explicitly inactive GDP-bound 
KRAS G12C, rendering it inactive and blocking oncogenic 
signaling. Sotorasib is a new KRAS inhibitor received by 
the U.S. Food and Drug Administration (FDA) in 2021 for 
KRAS-mutant NSCLC treatment approved for patients 
(10,11). However, many patients and experts in China are 
in a wait-and-see mode due to uncertainty about its safety, 
adverse effects, and accessibility (12-14). So, the needs of 
the vast population of patients in China are never to be 
satisfied completely. This case will provide some experience 
for scholars ranging from lung cancer to the oncology 
field. We present this case in accordance with the CARE 
reporting checklist (available at https://acr.amegroups.com/
article/view/10.21037/acr-23-153/rc).

Case presentation

An 82-year-old male patient was admitted to the China-
Japan Friendship Hospital in February 2022 mainly due 
to unresponsiveness with left-sided limb weakness after 
positron emission tomography-computed tomography 
(PET-CT) revealed an irregular soft tissue density 
mass with a size of about 6.1 cm × 5.9 cm visible in the 
upper lobe of the right lung of the chest and a slightly 

dense nodule with a size of about 1.5 cm visible in the 
right frontal lobe of the brain. He underwent computed 
tomography (CT)-guided lung occupancy under local 
anaesthesia. He underwent a biopsy under local anesthesia. 
The tissue was sent for pathology and genetic testing, 
which suggested adenocarcinoma of the lung with 
intermediate differentiation and a diagnosis of NSCLC 
with T3N0M1b (brain metastasis). He had a previous 
history of hypertension for more than 10 years, which 
was uncontrolled by medication, and no history of liver 
disease, hepatitis, or alcohol abuse. The patient underwent 
NGS testing covering 520 cancer-related genes to identify 
potentially actionable therapeutic targets. NGS analysis 
identified genetic alterations including KRAS G12C, NF1 
C4110 + 2T, STK11 P281Afs, AR Y572C (Figure 1).

After the multidisciplinary team (MDT) evaluation, 
surgical treatment was not recommended, and then after 
multidisciplinary expert discussion, because of the presence 
of G12C mutation in KRAS and the foreign clinical data of 
sotorasib suggesting a disease control rate of 88.1% (15). 
Direct targeted therapy sotorasib could be considered as first-
line treatment. The following treatment regimen was given: 
sotorasib 960 mg q.d. by oral, combined with stereotactic 
body radiation therapy (SBRT) for single intracranial 
metastases at a total dose of tumor (DT) 52.5 Gy/15 fpt q.o.d., 
and periodic tumor efficacy assessments were performed. 
The patient did not experience any adverse reactions or 
related safety events during the oral administration of the 
targeted medicine. The patient has been taking the drugs 
regularly and has not experienced any decrease in white 
blood cells, platelet, hemoglobin, and abnormal hepatic and 
renal function. The patient started taking sotorasib orally 
in March. Tumor-related examinations were performed 
about three months during the treatment period to observe 
the tumor progression, including imaging examinations 
[chest CT, cranial magnetic resonance imaging (MRI)] and 
laboratory tests. The tumor evaluation was partial remission 
(PR) on July 8, 2022. Imaging examinations [chest CT, 
cranial enhanced MRI and laboratory tests (routine blood, 
liver and kidney function, tumor markers)] were performed 
on March 7, 2023. The tumor was evaluated as stable disease 
(SD) (Figure 2). After more than one year of targeted 
therapy, the quality of life of the patient was significantly 
improved, sotorasib was used to control the patient’s tumor 
progression and significantly relieved the patient’s clinical 
symptoms, such as dyspnea, wheezing, dizziness, and 
nausea. At present, patients can perform a certain amount 
of physical exercise without affecting respiratory function 

Highlight box

Key findings
• Sotorasib, a new KRAS inhibitor, is currently recognized as the 

newest clinically targeted agent with apparent clinical efficacy in 
non-small cell lung cancer (NSCLC) patients with KRAS G12C 
mutations. 

What is known and what is new? 
• Sotorasib has been approved by the Food and Drug Administration 

(FDA) for marketing in the United States, and phase I/II clinical 
trials have been completed and phase III trials are under way, but 
the Chinese market has not been included in this clinical trial. 

• The use of sotorasib in this patient provides a reference for the 
application of this clinical trial in China.

What is the implication, and what should change now? 
• The report of this case provides a possibility for the treatment of 

NSCLC patients with KRAS G12C mutations, and sotorasib may 
become a first-line drug in the future.

https://acr.amegroups.com/article/view/10.21037/acr-23-153/rc
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(Figure 3).
All procedures performed in this study followed 

institutional or National Research Council ethical standards 
and the Declaration of Helsinki (as revised in 2013). 
Written informed consent was obtained from the patient to 
publish this case report and accompanying images. A copy 
of the written consent form is available for review by the 
editorial board of this journal.

Discussion

Surgical resection is usually considered the primary modality 
of choice for treating lung tumors. However, many patients 
with advanced age factors may not be suitable for surgery 
after diagnosis. They have to rely on radiotherapy and 
chemotherapy. Given the higher incidence of NSCLC, its 
chemotherapy regimens have been evaluated inconsistently, 
and most patients have rapid tumor progression during 
chemo. With the advancement of scientific research and 
the development of genetic precision medicine, targeted 
therapy is receiving more attention from medical experts and 
scientists. In our case, the first-line treatment regimen for 
patients was sotorasib, which is currently in phase III clinical 
trials currently (15). The most common adverse events 

reported with sotorasib were pneumonia, hepatotoxicity, and 
diarrhea (9). In our case, after more than one year of targeted 
treatment with sotorasib 960 mg q.d. by oral, the patient 
did not show any significant abnormalities in liver function 
on regular review and did not complain of pneumonia or 
diarrhea-related symptoms during the drug administration. 
Considering the patient’s advanced age, surgery was not 
recommended. Sotorasib was used to control the patient’s 
tumor progression without affecting the patient’s quality of 
life and significantly relieved the patient’s clinical symptoms, 
such as dyspnea, wheezing, dizziness, and nausea.

Conclusions

Through this case, we can take regular oral sotorasib 
to control or even shrink the tumor extent in patients 
with advanced NSCLC without specific chronic diseases 
to obtain surgical opportunities to remove the lesions. 
Alternatively, long-term regular oral sotorasib can inhibit 
tumor progression for aged patients, prolonging the life 
cycle. Significantly, it reduces clinical discomfort and 
improves quality of life. So, this regimen can be provided 
as one of the choices for the particular population as the 
previous lines for the patients with KRAS G12C mutation.

A B

Figure 1 H&E (×200) staining of the right lung puncture tissue showing solid sheets/nests of malignant cells, along with PD-L1 IHC assay 
(IHC ×200) compared to normal tissue, showed patches of large numbers of active cancer cells, with >100 active cancer cells in the optic eye 
and partial/intact membrane staining of 1% of all live tumor cells present in the sample. Non-small cell lung cancer: TPS <1% for negative, 
1–49% for positive, ≥50% for high expression; quality control standard of cell content in the examined area: the number of live tumor cells 
≥100 is qualified. TPS refers to the percentage of partially or completely stained tumor cells to all living tumor cells (negative and positive) 
present in the sample. H&E, hematoxylin-eosin; PD-L1, programmed cell death ligand 1; IHC, immunohistochemical; TPS, tumor 
proportion score. 
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Figure 2 The patient underwent lung CT on March 9, 2022: right upper lobe lung mass shadow of 5.0 cm × 3.9 cm with local obstructive 
changes, cranial enhanced MRI: right frontal lobe iso-T1 iso-T2 signal nodular shadow, about 1.3 cm in diameter, with large surrounding 
oedema. May 10, 2022 lung CT showed: right upper lobe lung irregular mass size 2.5 cm × 3.2 cm, smaller than on March 9, 2022, cranial 
MRI: large abnormal signal in the frontal lobe, smaller than the size of 2022.03.09 slice, nodule and surrounding oedema, tumor efficacy 
evaluation was PR. On July 8, 2022, lung CT showed an irregular nodular shadow 1.7 cm × 1.4 cm in the upper lobe of the right lung, 
smaller than the size of the 2022.05.10 slice. Cranial enhancement MRI: nodular enhancement foci in the right frontal lobe were seen. 
The size of the nodular enhancement foci is about 0.4 cm × 0.3 cm, with a small amount of edema around, tumor efficacy evaluation is PR. 
September 26, 2022 lung CT: malignant tumor in the upper lobe of the right lung, little change compared with 2022.07.08, cranial MRI: 
nodular foci in the right frontal lobe is not apparent, a small amount of edema around, tumor efficacy evaluation SD. March 7, 2023 lung 
CT: malignant tumor in the right lung upper lobe malignant tumor, little change from 2022.09.26, cranial enhancement MRI: right frontal 
lobe cortex visible dotted tiny nodular enhancement shadow, no obvious edema around, tumor efficacy evaluation SD. CT, computed 
tomography; MRI, magnetic resonance imaging; PR, partial remission; SD, stable disease. 
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