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Abstract Brain metastasis, the most common type of intracranial neoplasm originating outside the CNS
(central nervous system) is the major cause of morbidity and mortality in cancer patients. Recent advances in the
compartment of the CNS microenvironment has attracted wide attention of neuro-oncologists and scientists. Differ-
ent from the microenvironmental setting of extracranial lesions, the CNS environment has unique characterizations
such as cell types, nutritional constraints, and a specific immune environment. Bloodbrone cancer cells invade into
the CNS barriers and finalize to the formation of secondary tumor, undergoing the sequential processes with dor-
mancy, colonization, proliferation, and local deposition. The interaction and ecosystem between the CNS microen-
vironment and cancers cells at different stages underlie the evolutionary basis of brain metastasis. The review diss-
cusses recent progress that is enabling pathological mechanism, tumor microenvironment, and therapeutic advances

in treating both micro- and macrometastases. These studies reveal both the nature and driver of brain metastases to

promote the precision treatment and improve patient outcomes.
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PSR R, SRR AN B SRR
A dura mater is rich in immune cells that can do immunological surveillance effectively. The dura contains lymphatic vessels and blood vessels. T cells in the
lymphatic vessels recognize antigens originated from CNS. Dura macrophages are also an important part of the dura microenvironment. T cells recognize mac-
rophage surface antigens and release chemokines. The blood vessels in the dura harbor various immune cells, such as B cells and dendritic cells. B: in lepto-
meningeal metastasis, CSF microenvironment consists of lymphocytes, macrophages, and dendritic cells. The pro-inflammatory cytokines IL-6 and IL-8 from
macrophages induce the LCN2/SLC22A17, a high-affinity iron transport system in cancer cells, which hijacks rare iron in the microenvironment and affects the
phagocytic function of macrophages to maintain the growth of tumor cells themselves. C: in the setting of parenchymal metastasis, tumor cells disrupt the BBB
to further adhere into the brain parenchyma. The BBB is composed of continuous capillary endothelium and tight connections between cells, complete base-
ment membrane, pericytes, and astrocyte footplate. D: the choroid plexus producing cerebrospinal fluid is a major component of BCSFB. Choroid plexus is a
collection of vascular and ependymal epithelium. Cancer-cell derived C3 binds to the C3a receptor in the choroid plexus epithelium. The disruption of BCSFB
due to the process allows plasma components, like nutrients and growth factors, enter the CSF circulation and promote cancer cell growth.

El PhERREE R AN ERERIGLE R IR

Fig.1 Tumor microenvironment of brain metastasis at different anatomical sites
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Table 1 Overview of targeted drugs and clinical progress in brain metastasis
L UCESEY)| AR Toilt e LA A SAEAFIA IR B
Targeted agent Target Progression-free-survival /month Overall survival /month Phase of trail
Iniparib PARP 21.40 NA v
Abemaciclib CDK4/6 6.00 22.32 I
Everolimus P13K/Akt >6.00 15.80 I
Veliparib PARP 6.30 11.20 111
Lapatinib HER2, EGFR 6.60 22.70 111
Neratinib Her2 8.80 24.00 I
Rituximab CD20 64.80 102.00 I
Trastuzumab HER2 8.05 27.30 I
Dabrafenib BRAF 7.20 24.30 I
Vemurafenib BRAF 3.68 8.87 I
Trametinib MEK1, MEK2 4.90 15.60 I
Osimertinib EGFR 11.10 22.80 11T
Alectinib ALK 10.90 27.80 11
Lorlatinib ALK, ROS1 5.60 NA I

B kIR https://clinicaltrials.gov/, NAARHEK B T-6 W 12 10 B A 8, eIk R 1195% & 15 X 8] .

Source: https://clinicaltrials.gov/, NA: 95% CI (confidence interval) could not be estimated due to insufficient number of participants with

response.
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