Supplemental Tables and Figures
Supplementary Table 1.  Patient and Treatment Characteristics
	No.
	Age(y)
	KPS score
	Primary tumor type
	Molecular Characteristic
	LM diagnosis
	Extra-CNS disease
	IP (dose, mg)
	Concurrent treatment during trial participation
	Adverse events
	Clinical response evaluation
	Outcome

	
	
	
	
	
	
	
	
	
	
	Neurological function assessment
	CSF cytological assessment
	Neuroimaging assessment
	

	1 
	48
	10
	Lung adenocarcinoma
	EGFR 21L858R
	CSF and radiographic findings
	Not observed
	15
	Continued previous osimertinib 
	Grade 3 EHA
	Improved
	Stable
	Improved
	Response

	2 
	58
	20
	Lung squamous cell carcinoma
	None
	Neurological signs and radiographic findings
	Progressive (lungs)
	15
	None
	None
	NE
	NE
	NE
	NE

	3 
	56
	80
	Lung adenocarcinoma
	None
	CSF and radiographic findings
	Stable
	15
	Whole brain radiotherapy and previous systemic chemotherapy
	Grade 3 EHA; Grade 1 leukopenia
	Stable
	Negative
	Improved
	Response

	4 
	61
	70
	Lung adenocarcinoma
	EGFR 21L858R
	CSF and radiographic findings
	Stable
	15
	None
	Grade 3 EHA; Grade 1 thrombocytopenia; 
	Improved
	Negative
	Stable
	Response

	5 
	56
	50
	Lung adenocarcinoma
	EGFR 21L858R
	CSF and radiographic findings
	Stable
	20
	None
	Grade 3 radiculitis; Grade 4 leukopenia and thrombocytopenia; Grade 1 EHA
	Stable
	Stable
	NE
	Stable disease

	6 
	65
	50
	Esophageal squamous cell carcinoma
	NA
	CSF and radiographic findings
	Stable
	20
	Whole brain radiotherapy
	Grade 3 thrombocytopenia; Grade 3 hepatocellular jaundice
	Stable
	Stable
	Improved 
	Response

	7 
	50
	20
	Breast cancer
	ER+, PR-,ERBB2+
	CSF findings
	Progressive (bone)
	20
	None
	None
	NE
	NE
	NE
	NE

	8 
	54
	80
	Lung adenocarcinoma
	EGFR 21L858R
	CSF and radiographic findings
	Stable
	20
	Whole brain radiotherapy and previous osimertinib
	None
	Improved
	Negative
	Stable
	Response

	9 
	66
	70
	Non-small cell lung cancer
	None
	CSF and radiographic findings
	Progressive (lung, liver)
	20
	None 
	Grade 1 EHA
	Stable
	Stable
	Stable
	Stable disease

	10 
	68
	20
	Lung adenocarcinoma
	EGFR 19del
	CSF and radiographic findings
	Stable
	20
	Continued previous afatinib
	Grade 5 arachnoiditis
	NE
	NE
	NE
	NE

	11 
	47
	80
	Lung adenocarcinoma
	EGFR 21L858R
	CSF and radiographic findings
	Stable
	15
	Continued previous osimertinib
	Grade 2 arachnoiditis; Grade 1 leukopenia
	Improved
	Negative
	Improved
	Response

	12 
	67
	60
	Lung adenocarcinoma
	EGFR 19del
	CSF findings
	Stable
	15
	Osimertinib
	Grade 2 arachnoiditis; Grade 1 radiculitis
	Improved
	Stable
	Stable
	Response

	13 
	58
	30
	Lung adenocarcinoma
	EGFR 21L858R
	CSF and radiographic findings
	Stable
	15
	Continued previous osimertinib
	Grade 2 thrombocytopenia; Grade 2 EHA; Grade 2 transient cognitive disturbance
	Improved
	Negative
	Stable
	Response

	14 
	49
	60
	Nasopharyngeal carcinoma
	NA
	CSF and radiographic findings
	Stable
	15
	Whole brain radiotherapy
	None
	Improved
	Negative
	Improved 
	Response

	15 
	58
	60
	Lung adenocarcinoma
	EGFR 21L858R
	CSF and radiographic findings
	Progressive (bone) 
	15
	Continued previous osimertinib
	Grade 3 leukopenia; Grade 1 EHA
	Stable
	Stable
	Stable
	Stable disease

	16 
	56
	60
	Small cell lung cancer
	NA
	CSF and radiographic findings
	Stable
	15
	Systemic chemotherapy
	Grade 3 EHA
	Improved
	Negative
	Improved
	Response

	17 
	50
	10
	Lung adenocarcinoma
	EGFR 21L858R
	CSF and radiographic findings
	Stable
	15
	Whole brain radiotherapy and continued previous systemic chemotherapy
	Grade 2 EHA; Grade 1 thrombocytopenia
	Improved
	Stable
	Equivocal
	Response

	18 
	63
	30
	Small cell lung cancer
	NA
	CSF findings
	Stable
	15
	None
	Grade 4 thrombocytopenia; Grade 1 EHA
	Worse
	NE
	NE
	Progressive disease

	19 
	61
	80
	Lung adenocarcinoma
	EGFR 21L858R
	CSF and radiographic findings
	Stable
	15
	Osimertinib
	Grade 3 fatigue; Grade 2 nausea; Grade 3 leukopenia;
	Stable
	Stable
	Stable
	Stable disease

	20 
	45
	20
	Lung adenocarcinoma
	ALK, MET
	CSF and radiographic findings
	Progressive (lung)
	15
	Continued previous savolitinib
	Grade 3 leukopenia, thrombocytopenia and EHA
	Worse
	Stable
	Stable
	Progressive disease

	21 
	45
	60
	Breast cancer
	ER+, PR-, ERBB2-
	CSF and radiographic findings
	Stable
	15
	None
	None
	Stable
	Stable
	Stable
	Stable disease

	22 
	50
	20
	Breast cancer
	ER+, PR+,ERBB2-
	CSF and radiographic findings
	Stable
	15
	None
	Grade 3 leukopenia
	Improved
	Negative
	Stable
	Response

	23 
	52
	20
	Breast cancer
	ER+, PR+,ERBB2+
	CSF and radiographic findings
	Stable
	15
	None
	Grade 2 EHA and leukopenia
	Improved
	Negative
	Improved
	Response

	24 
	50
	20
	Breast cancer
	ER+, PR+,ERBB2+
	CSF and radiographic findings
	Stable
	15
	Spinal canal radiotherapy
	Grade 3 leukopenia; Grade 2 thrombocytopenia
	Stable
	Stable
	Stable
	Stable disease

	25 
	67
	40
	Small cell lung cancer
	NA
	CSF and radiographic findings
	Progressive (lung)
	15
	Spinal canal radiotherapy
	None
	NE
	NE
	NE
	NE

	26 
	50
	60
	Breast cancer
	ER-, PR-, ERBB2-
	CSF and radiographic findings
	Stable
	15
	None
	Grade 1 leukopenia, thrombocytopenia and transient cognitive disturbance
	Stable
	Negative
	Equivocal
	Response

	27 
	54
	70
	Lung adenocarcinoma
	ALK
	CSF and radiographic findings
	Stable
	15
	None
	Grade 4 leukopenia and thrombocytopenia
	Stable
	Stable
	Stable
	Stable disease

	28 
	66
	80
	Lung adenocarcinoma
	EGFR 19del
	CSF and radiographic findings
	Stable
	15
	None
	Grade 1 radiculitis
	Stable
	Stable
	Stable
	Stable disease

	29 
	47
	80
	Breast cancer
	ER-, PR-, ERBB2-
	CSF and radiographic findings
	Stable
	15
	None
	None
	Worse
	Stable
	Worse
	Progressive disease

	30 
	62
	50
	Gastric cancer
	NA
	CSF and radiographic findings
	Stable
	15
	None
	None
	Worse
	NE
	NE
	Progressive disease

	31 
	63
	50
	Breast cancer
	ER-, PR-, ERBB2+
	CSF and radiographic findings
	Stable
	15
	Spinal canal radiotherapy
	None
	Stable
	Negative
	Improved
	Response

	32 
	52
	80
	Lung adenocarcinoma
	None
	CSF and radiographic findings
	Progressive (lung, pancreas)
	15
	None
	Grade 3 EHA
	NE
	NE
	NE
	NE

	33 
	56
	80
	Lung adenocarcinoma
	EGFR 21L858R, T790M
	CSF and radiographic findings
	Stable
	15
	Continued previous

osimertinib 
	Grade 4 thrombocytopenia 
	Stable
	Stable
	Stable
	Stable disease

	34 
	62
	70
	Lung adenocarcinoma
	EGFR 19del, T790M
	CSF and radiographic findings
	Stable
	15
	Furmonertinib
	Grade 3 leukopenia
	Stable
	Stable
	Stable
	Stable disease


CNS, central nervous system; CSF, cerebrospinal fluid; KPS, karnofsky performance status; LM, leptomeningeal metastases; NA, not applicable; NE, non-evaluable; ER, Estrogen Receptor; PR, Progesterone Receptor; ERBB2, erb-b2 receptor tyrosine kinase 2 (formerly HER2); EGFR, epidermal growth factor receptor; ALK, anaplastic lymphoma kinase; MET, mesenchymal-epithelial transformation factor; EHA, elevation of hepatic aminotransferases

Supplementary Table 2. Main toxicities and adverse events in all patients (n=34)
	Adverse events
	Grade N (%)

	
	1
	2
	3
	4
	5

	Hematologic toxicity
	5 (15%)
	2 (6%)
	7 (21%)
	4 (12%)
	0

	Elevation of hepatic aminotransferases 
	4 (12%)
	3 (9%)
	6 (18%)
	0
	0

	Elevation of blood bilirubin
	0
	0
	1 (3%)
	0
	0

	Arachnoiditis
	0
	2 (6%)
	0
	0
	1 (3%)

	Radiculitis
	2 (6%)
	0
	1 (3%)
	0
	0

	Transient cognitive disturbance
	1 (3%)
	1 (3%)
	0
	0
	0

	Fatigue 
	0
	0
	1 (3%)
	0
	0

	Nausea
	0
	1 (3%)
	0
	0
	0


Supplementary Table 3.  Clinical response rate of patients with various pathological features
	
	NSCLC (n=20)
	Breast cancer (n=8)
	Others* (n=6)

	Response
	8
	4
	3

	Stable disease
	8
	2
	0

	Progressive disease
	1
	1
	2

	Non-evaluable
	3
	1
	1


NSCLC, non-small cell lung cancer.
*Includes small cell lung cancer (n=3), gastric adenocarcinoma (n = 1), esophagus carcinoma (n = 1), and nasopharyngeal carcinoma (n = 1).
No statistical difference was observed in the response of the patients with various primaries (P=0.899). 
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Supplementary Figure 1. Study schema for the trial. IP, intrathecal pemetrexed.
