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ABSTRACT

In the CodeBreaK 100 phase 2 study, sotorasib was active for patients with metastatic non-small cell lung cancer (NSCLC) harboring Kirsten rat sarcoma viral oncogene homologue (KRAS) p.G12C mutation. However, patients with untreated and/or active brain metastases were excluded from the trial, and the activity of sotorasib in the setting of brain metastases should be further investigated. Here we report the case of a KRAS p.G12C mutant NSCLC patient with three brain metastases, of whom one was untreated and the other two had progressed after radiotherapy with symptoms requiring steroids, that responded to sotorasib. Our report suggests that sotorasib may be active against untreated or progressive brain metastases, supporting further evaluation of sotorasib in this setting.
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Background

About 25-30% of non-small cell lung cancers (NSCLCs) harbor a mutation in the Kirsten rat sarcoma viral oncogene homologue (KRAS) gene. Particularly, KRAS p.G12C mutation is the most frequent KRAS mutation and it is found in approximatively 13% of NSCLC (1). Sotorasib, a specific inhibitor of KRAS p.G12C mutation, has demonstrated activity in pretreated metastatic NSCLC patients. In the CodeBreaK 100 trial, a single-group phase 2 study on 126 pretreated patients with metastatic, KRAS p.G12C mutant NSCLC, sotorasib led to a response rate of 37.1% (95% confidence interval (CI), 28.6-46.2), a median progression-free survival of 6.8 months (95% CI, 5.1-8.2), and a median overall survival of 12.5 months (95% CI, 10.0-not reached), with an acceptable safety profile (2).

Brain metastases represent a frequent complication of NSCLC. They are associated with deterioration of quality of life, poor prognosis, and low response rates to chemotherapy (3). For patients with brain metastases from oncogene addicted NSCLC, such as tumors with EGFR mutations or ALK rearrangements, target therapy achieves high intracranial response rate (4,5). However, there is still paucity of data regarding the activity of sotorasib against brain metastases from KRAS p.G12C mutant NSCLC. In fact, although in the CodeBreak 100 trial approximately 20% of patients had brain metastases at baseline, patients with active untreated brain metastases were excluded from the trial. More recently, a retrospective study reported six patients with active untreated brain metastases receiving sotorasib. Among four patients evaluable for response, confirmed intracranial response to sotorasib was observed in three patients, with a median duration of response of 4.1 months, and a median intracranial progression-free survival of 4.7 months (6).

Here we report a case of a patient with metastatic, KRAS p.G12C mutant NSCLC with both treated and untreated active brain metastases receiving sotorasib as second-line therapy.



Case report

In June 2017, a 72-year-old former Caucasian female smoker underwent upper right lung lobectomy with regional nodal dissection for lung adenocarcinoma, stage pT2a pN1. Comorbidities were: previous left nephrectomy for clear cell renal carcinoma, hypertension, type 2 diabetes, and meningioma. Molecular profile of NSCLC was: EGFR wild type, ALK negative, ROS1 negative, programmed death ligand (PDL) tumor proportion score (TPS) <1%, KRAS mutant p.G12C. At baseline staging, patient also had two synchronous intracranial metastases, in right parietal lobe and in right cerebellar hemisphere, both treated with stereotactic radiosurgery (21 Gy as single fraction). The patient also received first-line chemotherapy with carboplatin plus paclitaxel for four courses, from August to October 2017.

During the following surveillance program, the patient developed two lung metastases in the right middle lobe (March 2018) both treated with stereotactic radiotherapy (70 Gy in 10 fractions), a further histology-proven, adenocarcinoma lung metastasis KRAS mutant p.G12C in upper left lobe (September 2019) also treated with stereotactic radiotherapy (60 Gy in 10 fractions), and progressive right parietal and right cerebellar metastases treated with further radiation therapy, respectively 21 Gy in three fractions and 27 Gy in three fractions.

In March 2021 the patient experienced symptomatic intracranial disease progression, with a new brain metastasis in the right frontal lobe and increase in size of the other two known metastases and appearance of surrounding edema in the right parietal lobe, requiring steroid therapy. Positron emission tomography (PET)/computed tomography (CT) scan did not show extracranial disease. The patient was started on sotorasib, and the brain magnetic resonance imaging (MRI) after 2 months of treatment showed stability of the cerebellar metastasis, reduction in size of the previously treated parietal right metastasis with improvement of the surrounding edema, reduction in size of the previously untreated right frontal lobe metastasis, and no appearance of new brain metastases (Fig. 1). In March 2022 posterior fossa hemorrhage occurred due to bleeding of the cerebellar metastasis, which was treated with surgical evacuation of the hemorrhagic focus and metastasectomy. Histology examination of the cerebellar metastasis revealed radionecrosis with no residual viable cancer tissue. Treatment with sotorasib was continued and the disease remained stable until July 2022 when brain MRI showed oligoprogression due to increase in size of the right frontal metastasis, which was treated with stereotactic radiotherapy (24 Gy in three fractions). Sotorasib was continued and, after 27 months (May 2023), treatment is still ongoing, without safety concerns, and with stable intracranial disease at brain MRI and still no evidence of extracranial metastases at the PET/CT scan.
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Fig. 1 - Intracranial response to sotorasib assessed with magnetic resonance imaging. T1-weighted imaging of right parietal metastasis before (A) and after (B) 6 months of sotorasib; Fluid-attenuated inversion recovery of right parietal metastasis surrounding edema before (C) and after (D) 6 months of sotorasib; T1-weighted imaging of right frontal metastasis before (E) and after (F) 6 months of sotorasib; T1-weighted imaging of right cerebellar metastasis before (G) and after (H) 6 months of sotorasib.




Conclusion

We have reported a case of intracranial response to sotorasib in a patient with both pretreated and untreated symptomatic brain metastases from KRAS p.G12C mutant NSCLC, with a duration of intracranial response of 16 months. An oligoprogressive brain metastasis was successfully managed with stereotactic radiotherapy while continuing sorafenib, with a time to treatment failure exceeding 27 months.

This report supports further investigation of sotorasib in the setting of KRAS p.G12C mutant NSCLC with untreated brain metastases.
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