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Supplementary Table S1. Molecular characteristics by primary tumor type
	Tumor Type
	Marker
	Positive n
	Negative n
	Unknown n

	Breast
	HER2
	3
	6
	13

	Breast
	Triple-negative subtype
	1
	8
	13

	Lung
	EGFR mutation
	2
	0*
	8

	Lung
	ALK rearrangement
	0
	2
	8

	Lung
	ROS1 rearrangement
	0
	2
	8

	Melanoma
	BRAF mutation
	0
	0
	4

	Melanoma
	NRAS mutation
	0
	0
	4


*No confirmed EGFR wild-type patients; testing was unavailable in the remaining cases.



Supplementary Table S2. Exploratory survival analyses by LMD location and brain metastasis location
	Location of Brain Metastases
	N
	Median OS (days)

	Supratentorial
	12
	57

	Infratentorial
	9
	49

	Both Compartments
	4
	108

	P-value
	
	0.80

	   LMD Location
	
	 

	Supratentorial
	15
	65 (46-349)

	Infratentorial
	16
	75 (35-NR)

	Both Compartments
	14
	75 (54-NR)

	P-value
	
	
	0.80







Supplementary Table S3. CNS-Penetrating Therapies Included in the Study
	Agent
	Class

	Osimertinib
	EGFR TKI

	Neratinib
	HER2 TKI

	Abemaciclib
	CDK4/6 inhibitor

	Capecitabine
	Antimetabolite

	Trastuzumab deruxtecan (Enhertu)
	HER2 antibody-drug conjugate

	Olaparib
	PARP inhibitor

	Methotrexate
	Antimetabolite

	Cytarabine
	Antimetabolite








Supplementary Table S4. Univariable Cox Proportional Hazards Analysis of Factors Associated With Overall Survival
	Variable
	HR
	95% CI
	p

	Histology group
	0.65
	0.29-1.47
	0.299

	Brain metastasis burden
	2.52
	1.06-6.00
	0.037

	CSF cytology
	1.19
	0.49-2.88
	0.697

	MRI pattern
	1.02
	0.52-2.00
	0.946

	Spinal involvement
	3.14
	0.41-24.30
	0.272

	Cranial nerve involvement
	2.42
	1.11-5.26
	0.026

	Any post-shunt therapy
	0.065
	0.021-0.196
	<0.001

	Systemic chemotherapy
	0.48
	0.25-0.94
	0.033

	Targeted therapy
	0.54
	0.27-1.08
	0.081

	Radiation therapy
	1.11
	0.59-2.09
	0.743

	Combination therapy
	0.45
	0.24-0.85
	0.014

	CNS-penetrating therapy
	0.29
	0.15-0.56
	<0.001

	Number of post-shunt therapy lines
	0.81
	0.61-1.07
	0.134

	CNS treatment naïve
	0.84
	0.46-1.54
	0.575






Supplementary Table S5. Sensitivity Analysis Using ECOG Performance Status
	Variable
	HR
	95% CI
	p

	ECOG
	1.10
	0.68-1.78
	0.686

	Cranial nerve involvement
	3.65
	1.49-8.90
	0.004

	Brain metastasis
	2.86
	1.07-7.69
	0.037

	Post-shunt therapy
	0.070
	0.018-0.272
	<0.001

	CNS-active therapy
	0.298
	0.131-0.677
	0.004




