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[ Abstract ] Background and objective Radiotherapy combined with chemotherapy or molecular targeted therapy
remains the standard of treatment for brain metastases from non-small cell lung cancer (NSCLC). The aim of this study is to
determine if the deferral of brain radiotherapy impacts patient outcomes. Methods Between May 2003 and December 2015, a
total of 198 patients with brain metastases from NSCLC who received both brain radiotherapy and systemic therapy (chemo-
therapy or targeted therapy) were identified. The rate of grade 3-4 adverse reactions related to chemotherapy and radiotherapy
had no significant difference between two groups. 127 patients received concurrent brain radiotherapy and systemic therapy,
and 71 patients received deferred brain radiotherapy after at least two cycles of chemotherapy or targeted therapy. Disease
specific-graded prognostic assessment was similar in early radiotherapy group and deferred radiotherapy group. Results Me-
dian overall survival (OS) was longer in early radiotherapy group compared to deferred radiotherapy group (17.9 months vs
12.6 months; P=0.038). Progression free survival (PFS) was also improved in patients receiving early radiotherapy compared to
those receiving deferred radiotherapy (4.0 months vs 3.0 months; P<0.01). Receiving tyrosine kinase inhibitor (TKI) therapy
after the diagnosis of brain metastases as any line therapy improved the OS (20.0 months vs 10.7 months; P<0.01), whereas
receiving TKI as first line therapy did not (17.9 months vs 15.2 months; P=0.289). Conclusion Our study suggests that the use
of deferred brain radiotherapy may resulted in inferior OS in patients with NSCLC who develop brain metastases. A prospec-
tive multi-central randomized study is imminently needed.
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Tab 1 Clinical characteristics of NSCLC patients with brain metastases

25 (KA, E1B) . FJlyF4MPES (4.0 vs 3.0~
A, P<0.01) F10S (17.90 A vs 12.6/4~H, P=0.038 ) #[HH
AL TR T4

2.3 MU ZGYIRIT AR RIS RS G — 2 I TKI
F) 5 — 2 FAAL ST AH EL AT H = BB 1 PES (5.0 H vs
3.0 H; P<0.01) , (HIEXTAAFI (&2A) IR = W] B 458

Characteristic Early radiotherapy group (n=127) Deferred radiotherapy group (n=71) Total P-value

Age, years 0.356
<60 85 (66.9%) 52 (73.2%) 137 (69.2%)
>60 42 (33.1%) 19 (26.8%) 61 (30.8%)

Gender 0.176
Male 77 (60.6%) 36(50.7%) 113 (57.1%)

Female 50 (39.4%) 35 (49.3%) 85 (42.9%)

Smoking 0.044
Former/Current 56 (44.1%) 21 (29.6%) 77 (38.9%)

Never 71 (55.9%) 50 (70.4%) 121 (61.1%)

ECOG 0.117
0 67 (52.8%) 29 (40.8%) 96 (48.5%)

1 47 (37.0%) 37 (52.1%) 84 (42.4%)
2 13 (10.2%) 5 (7%) 18 (9.1%)

Histologic type 0.819
Adenocarcinoma 110 (86.6%) 62 (87.3%) 172 (86.9%)
Squamous carcinoma 10 (7.9%) 7 (9.9%) 17 (8.6%)
Adenosquamous 2(1.6%) 1 (1.4%) 3(1.5%)

Large cell carcinoma 2 (1.6%) 0 2 (1%)
Unidentified 3 (2.4%) 1(1.4%) 4 (2%)

Stage at diagnosis 0.633
11N 10 (7.9%) 7 (9.1%) 17 (8.6%)

1\ 117 (92.1%) 64 (90.1%) 181 (91.4%)

Graded prognostic assessment 0.960
0-2.0 89 (70.1%) 50 (70.4%) 139 (70.2%)
2.5-4.0 38(29.9%) 21 (29.6%) 59 (29.8%)

Symptomatic from brain metastasis 0.176
Yes 44 (34.6%) 18 (25.4%) 62 (31.3%)

No 83 (65.4%) 53 (74.6%) 136 (68.7%)

Number of brain metastasis 0.177
1 43 (33.9%) 27 (38%) 70 (35.4%)

23 52 (40.9%) 20 (28.2%) 72 (36.4%)
=4 32(25.2%) 24(33.8%) 56 (28.3%)

Extracranial metastasis present 0.365
Yes 98 (77.2%) 59 (83.1%) 157 (79.3%)

No 29 (22.8%) 12 (16.9%) 41 (20.7%)

NSCLC: non-small cell lung cancer; ECOG: Eastern Cooperative Oncology Group.
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Tab 2 Site of first progression in patients
Site of first progression Early radiotherapy group (n=127) Deferred radiotherapy group (n=71) P
Intra-cranial 37 (29.1%) 31 (43.7%) 0.039
Extra-cranial 90 (70.9%) 40 (56.3%)
*3 FETRRE
Tab 3 Summary of the mostly commonly reported adverse events
Adverse event Early radiotherapy group (n=127) Deferred radiotherapy group (n=71) P
Neutropenia 0.226
Grade 1/2 58 24
Grade 3/4 12 14
Thrombocytopenia 0.129
Grade 1/2 8 3
Grade 3/4 1 6
Anemia 0.093
Grade 1/2 20 7
Grade 3/4 2 3
Nausea & vomiting 0.326
Grade 1/2 63 26
Grade 3/4 6 3
Fatigue 0.077
Grade 1/2 20 5
Grade 3/4 1
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Fig 1 Kaplan-Meier estimate of (A) progression-free survival and
(B) overall survival, stratified by early radiation group or deferred
radiation group.
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Fig 2 Impact of TKI treatment on OS. A: Kaplan-Meier estimate of OS
stratified by whether using TKI as first line therapy from the date of
diagnosis of brain metastases. B: Kaplan-Meier estimate of OS stratified
by whether using TKI as any line therapy from the date of diagnosis of
brain metastases. OS: overall survival; TKI: tyrosine kinase inhibitors.
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