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Prediction of treatment effect of whole brain radiation therapy by plasma free
DNA focused on genomic mutations
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We studied the cases of whole-brain radiotherapy (WBRT) for leptomeningeal
metastasis (LM) with lung adenocarcinoma. We retrospectively evaluated overall survival (0S) after
WBRT and clinical variables, including EGFR/ALK status, in 80 consecutive patients who received WBRT

for LM from lung adenocarcinoma at our institution between June 2013 and June 2021. We analyzed the
following variables at the start of WBRT as the factors associated with 0S and intracranial PFS:
age, sex, Eastern Cooperative Oncology Group (ECOG) performance status (PS), EGFR/ALK status,
presence of brain metastasis, presence of hydrocephalus, presence of extracranial metastasis,
primary tumor control, and the number of systemic chemotherapy regimens (including central nervous
system-penetrant EGFR and ALK tyrosine kinase inhibitors or immune checkpoint inhibitors) before
WBRT. Multivariate analysis indicated that EGFR/ALK alterations and ECOG PS 0-1 were independent
factors for favorable 0S after WBRT.
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1 (n=80).

Characteristic HR  95%Cl p HR  95%Cl p
(=70 vs. < 70) 144 079-2.64 023
( vs ) 139 082235 022

(2-3vs. 0-1) 456 2.53-822 <0.001 4.03 224-7.25 <0.001

( VS, ) 077 044-1.34 0.36
( VS, ) 1.08 055-215 0.82
( VS. ) 163 0.88-3.02 0.12
( Vs ) 055 0.32-0.95 0.034 059 0.34-1.03 0.064

(>2vs<2) 154 0.91-259 0.11

EGFR/ALK ( vs. ) 049 0.29-0.83 00073 054 032091 0.021
HR: hazard ratio , Cl: confidence interval
2 (n = 39).
Characteristic HR 95% ClI p
(> 70 vs. <70) 1.72 073404 021
( VS. ) 1.04 0.50-2.17 0.92
(2-3vs. 0-1) 133 0.83-215 0.24
( Vs, ) 0.76  0.36-1.59 0.46
( VS. ) 0.70 0.21-2.33 0.56
( VS. ) 0.84 0.38-1.83 0.66
( Vs, ) 069 0.34-1.37 0.29

(=2vs<2) 148 0.71-3.07 0.29

EGFR/ALK ( Vs ) 031 0.14-0.72 0.0059

HR: hazard ratio , Cl: confidence interval
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