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[ Abstract ] Background and objective There is no high-level evidence for the time of whole brain radiotherapy
(WBRT) for patients with epidermal growth factor receptor (EGFR)-mutated non-small cell lung cancer (NSCLC) and brain
metastases. The aim of this study is to assess the appropriate timing of WBRT for patients with EGFR-mutated NSCLC and
brain metastases (BM). Methods There were 78 patients diagnosed with EGFR-mutated NSCLC and BM in Beijing Chest
Hospital between August 2009 and May 2015. 48 untreated patients who received both WBRT and EGFR-tyrosine kinase
inhibitors (TKIs) therapy. Prognostic factors of intracranial progression-free survival (PFS) and overall survival (OS) were
identified by Cox proportional hazards modeling. Results Intracranial objective response rate was 81.3% and disease control
rate was 93.8%. Median intracranial PFS was 10 months. Median OS was 18 months. Multivariate analysis of intracranial PEFS
revealed that Eastern Cooperative Oncology Group (ECOG) performance status (PS) 0-1 (HR=30.436, 95%CI: 4.721-196.211,
P<0.001) and early WBRT (HR=3.663, 95%CI: 1.657-8.098, P=0.001) had a better intracranial PFS. Multivariate analysis
of OS revealed that PS 0-1 (HR=57.607, 95%CI: 6.135-540.953, P<0.001), early WBRT (HR=2.757, 95%CI: 1.140-6.669,
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P=0.024), and stereotactic radiosurgery (HR=5.964, 95%CI: 1.895-18.767, P=0.002) were independent prognostic factors of
OS. Conclusion Early WBRT combined with EGFR-TKIs can improve outcomes of patients with EGFR-mutated NSCLC

and BM, but it needs to be confirmed by large-sample-size and multicenter prospective clinical trials.

[ Key words ] Whole brain radiotherapy; Tyrosine kinase inhibitors; Epidermal growth factor receptor mutation;

Lung neoplasms; Brain metastasis
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Tab 1 Basic clinical characteristicsof patients (1=48)

Characteristics n
Age (year)
Median 57
Range 30-83
<57 26 (54.2%)
>57 22 (45.8%)
Gender
Male 16 (33.3%)
Female 32 (66.7%)
Smoking
No 35(72.9%)
Yes 13 (27.1%)
ECOG performance status (PS)
0-1 46 (95.8%)
2 2 (4.2%)
Histological type
Adenocarcinoma 46 (95.8%)
Squamous 2 (4.2%)
No. of brain lesions
<3 14 (29.2%)
>3 34 (70.8%)
Initial brain symptom
Yes 27 (56.3%)
No 21 (43.7%)
No. of extracranial metastases
No 6 (12.5%)
One site 11 (22.9%)
Multiple sites 31 (64.6%)
EGFR mutation
Exon 19 deletion 25(52.1%)
Exon 21 L858R 23 (47.9%)

ECOG: Eastern Cooperative Oncology Group; EGFR: epidermal growth
factor receptor.
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Tab 2 Univariateanalysis of intracranial PFS and OS for 48 patients

Item n PFS 0s
Median (month) 95%Cl P Median (month) 95%Cl P

Age (yr) 0.256 0.060
<57 26 10.0 7.560-12.440 22.0 17.730-26.270
>57 22 10.0 7.242-12.758 15.0 13.092-16.908

Gender 0.267 0.316
Male 16 17.0 10.169-23.831 22.0 17.393-26.607
Female 32 9.0 7.156-10.844 15.0 11.825-18.175

Smoking status 0.614 0.571
No 35 10.0 7.516-12.484 18.0 15.647-20.353
Yes 13 10.0 7.737-12.263 15.0 11.390-18.610

PS score <0.001 <0.001
0-1 46 11.0 9.147-12.853 18.0 14.877-21.123
2 2 5.0 = 5.0 =

Histological type 0.309 0.365
Adenocarcinoma 46 10.0 8.126-11.874 18.0 14.830-21.170
Squamous 2 5.0 - 7.0 -

No. of brain lesions 0.583 0.999
<3 14 9.0 6.555-11.445 18.0 15.926-20.074
=3 34 11.0 9.171-12.829 18.0 11.926-24.074

Intial brain symptom 0172 0.042
Yes 27 11.0 7.790-14.210 22.0 18.084-25.916
No 21 9.0 6.037-11.963 15.0 9.778-20.222

No. of extracranial metastases 0.046 0.191
No 6 = = 20.0 =
Onessite n 9.0 6.842-11.158 15.0 10.609-19.391
Multiple sites 31 10.0 7.998-12.002 18.0 13.930-22.070

EGFR mutation 0.433 0.734
Exon 19 deletion 25 10.0 8.426-11.574 19.0 17.144-20.856
Exon 21 L858R 23 11.0 9.447-12.553 15.0 11.247-18.753

Time of radiotherapy <0.001 0.008
Early 32 14.0 7.170-20.830 22.0 16.128-27.872
Late 16 7.0 5.040-8.960 15.0 11.111-18.889

SRS 0.245 <0.001
Yes n 17.0 4.053-29.947 46.0 3.922-88.078
No 37 10.0 8.326-11.674 15.0 13.019-16.981

Treatment line of TKls 0.967 0.127
Firstline 39 11.0 8.619-13.381 16.0 12.875-19.125
Second line 9 10.0 8.614-11.386 22.0 6.984-37.016

Chemotherapy 0.742 0.046
Yes 17 10.0 8.011-11.989 22.0 14.984-29.016
No 31 11.0 8.351-13.649 16.0 11.675-20.325

PFS: progression-free survival; OS: overall survival; TKI: tyrosine kinase inhibitor; SRS: stereotactic radiosurgery.
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Fig 1 Intracranial progression-free survival(PFS) according to PS score(A) and time of whole brain radiotherapy(B)

A
B
C
B2 BEFHME. AIPSITES ;B &y TATE C#EZSRS5E,
Fig 2 Kaplan-Meier survival curve of overall survival (0S). A: PS
score; B: Time of whole brain radiotherapy; C: SRS or not.
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( BPRE AL Uk R TR T ) o T4y SR [0 259 1 K S, BGFR-TKIsJ§, N EGFRZE7E

HERERERERE
www.lungca.org



* 506 ¢ rh [ il g 24 5 20164F 8 H 451945 %5 8J4] Chin J Lung Cancer, August 2016, Vol.19, No.8

B —ZIBIT R, AAEINE RS R . EGFR-TKIs/&
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LB T SRSIAYT, HoAr sl h—R A, Bl 5 WBRT
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BEM—A A SRR, BE A
SR AEAC, Ay o Gyl ol R R A s A s i), JRBRAI
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FHA B TRGEAAE . AT Ry BB S04, 8 Ik 2D,
FEEE—EM WA, HNERERENRAEREZ, B
BT R A AT HE PRI R PR R 2 3 s A BT

eS8

5 % XM

1 Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015. CA Cancer J Clin,
2015, 65(1): 5-29.

2 Barnholtz-Sloan JS, Sloan AE, Davis FG, et al. Incidence proportions of brain
metastases in patients diagnosed (1973 to 2001) in the metropolitan detroit
cancer surveillance system. J Clin Oncol, 2004, 22(14): 2865-2872.

3 Ebert BL, Niemierko E, Shaffer K, et al. Use of temozolomide with other
cytotoxic chemotherapy in the treatment of patients with recurrent brain
metastases from lung cancer. Oncologist, 2003, 8(1): 69-75.

4 Soffietti R, Ruda R, Mutani R. Management of brain metastases. ] Neurol,
2002, 249(10): 1357-1369.

S Mekhail T, Sombeck M, Sollaccio R. Adjuvant whole-brain radiotherapy
versus observation after radiosurgery or surgical resection of one to three
cerebral metastases: results of the EORTC 22952-26001 study. Curr Oncol
Rep, 2011, 13(4): 255-258.

6  Fukuoka M, Wu YL, Thongprasert S, et al. Biomarker analyses and final

HERERERERE
www.lungca.org



o [E il s 2 52016458 1 45194458 Chin J Lung Cancer, August 2016, Vol.19, No.8

* 507 ¢

10

11

12

13

overall survival results from a phase III, randomized, open-label, first-line
study of gefitinib versus carboplatin/paclitaxel in clinically selected patients
with advanced non-small-cell lung cancer in Asia (IPASS). J Clin Oncol,
2011,29(21): 2866-2874.

Zhou C, Wu YL, Chen G, et al. Erlotinib versus chemotherapy as first-line
treatment for patients with advanced EGFR mutation-positive non-small
cell lung cancer (OPTIMAL, CTONG-0802): a multicentre, open-label,
randomised, phase 3 study. Lancet Oncol, 2011, 12(8): 735-742.

Park SJ, Kim HT, Lee DH, et al. Efficacy of epidermal growth factor receptor
tyrosine kinase inhibitors for brain metastasis in non-small cell lung cancer
patients harboring either exon 19 or 21 mutation. Lung Cancer, 2012, 77(3):
556-560.

Tuchi T, Shingyoji M, Sakaida T, et al. Phase II trial of gefitinib alone without
radiation therapy for Japanese patients with brain metastases from EGFR-
mutant lung adenocarcinoma. Lung Cancer, 2013, 82(2): 282-287.

Ma S, Xu Y, Deng Q, et al. Treatment of brain metastases from non-small
cell lung cancer with whole brain radiotherapy and gefitinib in a Chinese
population. Lung Cancer, 2009, 65(2): 198-203.

Welsh JW, Komaki R, Amini A, et al. Phase II trial of erlotinib plus
concurrent whole-brain radiation therapy for patients with brain metastases
from non-small cell lung cancer. ] Clin Oncol, 2013, 31(7): 895-902.

Zhou L, He J, Xiong W, et al. Impact of whole brain radiation therapy on CSF
penetration ability of Icotinib in EGFR-mutated non-small cell lung cancer
patients with brain metastases: results of phase I dose-escalation study. Lung
Cancer, 2016, 96: 93-100.

Chinnaiyan P, Huang S, Vallabhaneni G, et al. Mechanisms of enhanced

14

15

16

17

18

radiation response following epidermal growth factor receptor signaling
inhibition by erlotinib (Tarceva). Cancer Res, 2005, 65(8): 3328-3335.
‘Weber B, Winterdahl M, Memon A, et al. Erlotinib accumulation in brain
metastases from non-small cell lung cancer: visualization by positron
emission tomography in a patient harboring a mutation in the epidermal
growth factor receptor. ] Thorac Oncol, 2011, 6(7): 1287-1289.
Soon YY, Leong CN, Koh WY, et al. EGFR tyrosine kinase inhibitors versus
cranial radiation therapy for EGFR mutant non-small cell lung cancer with
brain metastases: a systematic review and meta-analysis. Radiother Oncol,
2015, 114(2): 167-172.
Parlak C, Mertsoylu H, Guler OC, et al. Definitive chemoradiation therapy
following surgical resection or radiosurgery plus whole-brain radiation
therapy in non-small cell lung cancer patients with synchronous solitary
brain metastasis: a curative approach. Int J Radiat Oncol Biol Phys, 2014,
88(4): 885-891.
Andrews DW, Scott CB, Sperduto PW, et al. Whole brain radiation therapy
with or without stereotactic radiosurgery boost for patients with one to
three brain metastases: phase III results of the RTOG 9508 randomised trial.
Lancet, 2004, 363(9422): 1665-1672.
Shaw E, Scott C, Souhami L, et al. Single dose radiosurgical treatment of
recurrent previously irradiated primary brain tumors and brain metastases:
final report of RTOG protocol 90-0S. Int J Radiat Oncol Biol Phys, 2000,
47(2): 291-298.
(ks : 2016-06-15 f&1H1: 2016-07-10 i : 2016-07-11)
(A3 M)

Cite this article as: Liu GM, Zhang XY, Tian CM, et al. Timing of Whole Brain Radiotherapy on Survival of Patients with EGFR-mutated
Non-small Cell Lung Cancer and Brain Metastases. Zhongguo Fei Ai Za Zhi, 2016, 19(8): S01-507. [XIF:4, 5k 55, SR, 45, 4R
I i) Xk EGFRZEAE /NI Mo il 8z i e 2 s 3 A A4 O 52 i), PP [ s 2 s, 2016, 19(8): 501-507.] doi: 10.3779/j.issn.1009-3419.2

016.08.03

HERERERERE
www.lungca.org





