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Actionable Take Away Message
• CSF ctDNA NGS captures 

actionable resistance mutations 
• Three independent risk factors 

shorten OS
• Osimertinib Pretreatment: 

Median OS 9.5 vs. 29.9 months
(HR 4.22)

• Smoking History: HR 4.62
• CSF EGFR L858R: HR 2.43 

• Profiling revealed high-frequency 
targets including EGFR 
amplification and TP53 mutation. 

Future Direction for Research
• Biomarker-guided clinical trials to 

match to CSF ctDNA profiles.
• Track longitudinal CSF ctDNA 

kinetics to detect early 
progression and measure CNS 
response.

• Evaluate genotype-directed 
regimens based on CSF
mutations.
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Design:

This retrospective study included 
patients with EGFR-mutant NSCLC 
who developed LM and underwent 
CSF ctDNA profiling using a 118-
gene targeted next-generation 
sequencing (NGS) panel between 
May 2022 and December 2024 at 
three hospitals in Taiwan. 

Clinical data and molecular 
alterations were analyzed for their 
association with overall survival (OS) 
from the time of CSF sampling. 

Leptomeningeal metastasis (LM) is a 
severe complication in EGFR-mutant 
non–small cell lung cancer (NSCLC), 
with limited biomarkers to guide 
prognosis and treatment. We 
evaluated the prognostic value of 
cerebrospinal fluid (CSF)-derived 
circulating tumor DNA (ctDNA) profiling 
in a real-world, multi-center cohort. 

Figure 2. Oncoplot of CSF ctDNA genetic mutations

Figure 1. Treatment patterns and systemic therapies following LM diagnosis

Osi monotherapy (n=17) TKI Combinations (n=14)

Chemotherapy ± TKIs (n=8) EGFR TKI + Antiangiogenic (n=6)

Others (n=2)

Figure 3. Overall survival stratified by prior osimertinib exposure

Figure 4. Impact of CSF genomic alterations on overall 
survival in the osimertinib-pretreated cohort (N = 36)

n (%) Characteristic
59 (30-72)Median age, years (range)
32 (66.7)Female
42 (87.5)Never smoker 
25 (52.1)ECOG performance 0-1
48 (100)Adenocarcinoma histology

8 (16.7)
13 (25.5)
27 (56.3)

Stage (AJCC 8th)
Recurrence
IVA
IVB

26 (54.2)Baseline brain metastasis

26 (54.2)
21 (43.8)
1 (2.1)

Primary EGFR mutation type
L858R
Exon 19 deletion
G719S

9 (29)T790M positive (prior to CSF sampling) (n=27)
31 (64.5)CSF cytology positive
44 (91.7)Newly developed LM

35 (72.9)
33 (68.8)
27 (56.3)

Radiographic features upon LM diagnosis
Parenchymal lesions
Leptomeningeal enhancement
Hydrocephalus (dilated ventricles)

35 (79.5) Extracranial disease status stable (n=44)
2 (0-7)Prior lines of systemic therapy, median (range)
29 (60.4)Surgical CSF shunting after LM
21 (43.7)
5 (10.4)
16 (33.3)

Whole-brain radiotherapy (WBRT)
Before LM
After LM

19 (39.6)Continuation of prior treatment after LM 
36 (75.0)Osimertinib-pretreated prior to CSF sampling

Table 1. Patient characteristics (N = 48) 
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Figure 5. Univariate and multivariate Cox regression analyses of 
factors associated with overall survival from CSF sampling (N = 48)
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