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Introduction
Leptomeningeal metastases (LMs) occur in 3% to 9%

of NSCLC cases, with a limited survival (w3 mo) in pa-
tients with wild-type NSCLC, and up to 12 months for
patients with a targetable genomic alteration.1 There-
fore, there is a clinical need for identifying new therapies
for these patients with LM.
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Clinical Case Report
A 73-year-old, former smoker, male patient was

diagnosed in 2013 with lung adenocarcinoma (pT1a N0
M0). In August 2019, brain magnetic resonance imaging
(MRI) was performed, which revealed three brain me-
tastases (BMs) lesions without extracranial progression
in positron emission tomography scan. Pathologic anal-
ysis from the biopsy of the BM reported metastatic
adenocarcinoma from the primary lung cancer. Next-
generation sequencing (Oncomine comprehensive assay
version 3) of the BM lesions was done and was found to
be positive for KRAS G12V mutation, with a tumor
mutational burden of 9.3 mutations per megabase. Pro-
grammed death-ligand 1 (clone 22C3) was found to be
expressed in 3% of tumor cells. As the brain was a
unique site of relapse, the patient received intensity-
modulated radiation therapy (27 Gy in three fractions)
without systemic treatment.

After 2 months, the patient complained of painful
bilateral L4 radiculopathy. Bone scintigraphy, whole-
body computed tomography scan, and brain MRI were
performed, which did not find evidence of progression;
pain medications were then started (nonsteroidal anti-
inflammatory drugs and pregabalin). At 5 weeks, the
symptoms had not improved; thus, a new brain and total
spine MRI was done, which confirmed both the pro-
gression of brain lesions and micronodular LM (Fig. 1)
without extracranial disease. LM was also confirmed by
means of a positive cerebrospinal fluid (CSF) cytology.
The patient was taken off steroids, had minimal neuro-
logic symptoms, and remained in performance status 0,
suggesting a good risk classification of LM. Therefore, in
January 2020, the patient was started on a 3-weekly
combination of atezolizumab and bevacizumab plus
paclitaxel and carboplatin (ABPC). After two cycles,
radiologic tests reported a stable disease, although the
CSF analysis before each cycle remained positive (Fig. 1).
Nevertheless, the patient reported clinical improvement.
After 4 cycles, lumbar MRI and CSF analysis revealed a
complete radiologic and cytologic response in LM (Fig. 1)
with partial response in BM. The patient completed a
total of six cycles with a confirmed radiologic and cyto-
logic response, and maintenance treatment is ongoing.
Treatment-related adverse events that have been re-
ported included grade 1 asthenia and hypertension.
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Figure 1. Radiologic assessment of LMs assessed by MRI (red arrow) at baseline and during treatment. MRI, magnetic reso-
nance imaging; CSF, cerebrospinal fluid; LM, leptomeningeal metastasis.
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Discussion
In NSCLC, upfront immune-chemotherapy combi-

nation improves the outcome compared with chemo-
therapy alone, regardless of KRAS status.2 Recent data
from clinical trials suggest that selected patients with
NSCLC with BM (asymptomatic and treated, or
asymptomatic and small) also benefit from immune
checkpoint inhibitors (ICIs) with or without chemo-
therapy, but the best treatment strategy still needs to
be defined.3,4 Although the efficacy of ABPC is un-
known in patients with BM or LM,5 it is recognized
that bevacizumab may prevent BM formation6 and acts
synergistically with ICI,7 whereas bevacizumab with
chemotherapy have reported meaningful clinical effi-
cacy and acceptable safety in patients with BM, sug-
gesting that ABPC may be a reasonable treatment
option. Systemic chemotherapy remains the standard
of care in the treatment of patients with wild-type
NSCLC with LM. The role of bevacizumab in LM is
unknown but has been reported to have synergism
with chemotherapy in other tumors such as breast
cancer.8 Indeed, a recent retrospective analysis re-
ported that patients with NSCLC with a good-prognosis
LM disease (according to the National Comprehensive
Cancer Network classification) might obtain benefit
from ICI, with a 12-month overall survival of 21%.1

Therefore, on the basis of all these data, we decided
to start ABPC, and the patient achieved radiologic and
cytologic response with meaningful clinical benefit and
without neurologic adverse effects. Whether pro-
grammed death-ligand 1 expression may help to
improve patient selection or whether bevacizumab is a
cornerstone treatment in LM remains unknown. In
addition, the response assessment of LM through im-
aging remains challenging, especially if prospective
clinical trials are launched in this population.9 To our
knowledge, this is the first evidence that intensive
treatment in good performance status NSCLC patient
with good prognosis, LM may overcome the poor
prognosis of this disease.
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