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[ Abstract ] Background and objective Advanced epidermal growth factor receptor (EGFR)-mutant lung
adenocarcinoma had a high overall incidence of brain metastasis during the full course, and local brain radiotherapy
combined with systemic targeted therapy may be a better strategy. This study aimed to identify the prognostic fac-
tors of EGFR-mutant brain-metastatic lung adenocarcinoma patients who received EGFR-tyrosine kinase inhibitors
(EGFR-TKIs) in combination with gamma knife radiosurgery. Methods Retrospective analysis of EGFR-mutant lung
adenocarcinoma patients with brain metastases which developed at initial diagnosis or during EGFR-TKIs treatment
period were performed. Intracranial progression free survival (PFS) was statistically analyzed between different sub-
groups to find out the prognostic factors including gender, age, smoking history, extracranial metastasis, EGFR muta-
tion type, size and number of intracranial lesions, carcino-embryonic antigen (CEA) level, lung-molGPA score and so
on. Results A total of 74 EGFR-mutant brain-metastatic lung adenocarcinoma patients were enrolled in this study,
with median intracranial PFS of 14.7 months. One-year intracranial-progression-free rate was 58.5%, and two-year rate
was 22.2%. Univariate survival analysis showed that patients with lower CEA level at initial diagnosis (<10 ng/L)(16.9
months vs 12.6 months, P=0.012) and smaller intracranial lesions (<2 c¢m)(15.4 months vs 10.8 months, P=0.021) and
higher lung-molGPA score (>3)(1S months vs 12.6 months, P=0.041) were prone to have a superior intracranial PFS.
Multivariate analysis showed that CEA>10 ng/mL and intracranial lesion>2 cm were the independent risk factors of

intracranial PFS. Conclusion EGFR-TKIs in combination with gamma knife radiosurgery was an efficient treatment
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option to control the cranial tumor lesion. CEA>10 pg/L at initial diagnosis and intracranial lesion>2 cm were the risk

factors of EGFR-mutant brain-metastatic lung adenocarcinoma patients receiving EGFR-TKIs in combination with

gamma knife radiosurgery.

[ Key words ] Epidermal growth factor receptor-tyrosine kinase inhibitor (EGFR-TKI); Gamma knife radio-

surgery; Lung adenocarcinoma; Brain metastasis; Prognostic factors
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Tab 1 Clinical characteristics of the enrolled 74 cases

Clinical features n Percentage
Gender

Male 30 40.5%

Female 44 59.5%
Age

<60 40 54.1%

=60 34 45.9%
Smoking history

Yes 20 27.0%

No 54 73.0%
ECOG score

0-1 55 74.3%

2 19 25.7%
Extracranial metastasis

Yes 23 31.1%

No 51 68.9%
Lymph-node stage

N3 19 25.7%

NO/N1/N2 55 74.3%
Size of lung lesion

<3cm 36 48.6%

>3 cm 38 51.4%
EGFR mutation type

21 L858R mutation 36 48.6%

19 Exon deletion 38 51.4%
Size of intracranial lesion

<2cm 55 74.3%

>2.cm 19 25.7%
Number of intracranial lesions

Single 30 40.5%

Multiple 44 59.5%
CEA level at initial diagnosis

<10 ng/mL 34 45.9%

=10 ng/mL 40 54.1%
Neurologic symptoms

Yes 24 32.4%

No 50 67.6%
Synchronous brain metastasis

Yes 53 71.6%

No 21 28.4%
Site of first progression

Lung 33 44.6%

Brain 41 55.4%
Lung-molGPA score

0-1 0 0

1.5-2 7 9.5%

2.5-3 34 45.9%

3.5-4 33 44.6%

EGFR: epidermal growth factor receptor; ECOG: Eastern Cooperative
Oncology Group; CEA: carcino-embryonic antigen.
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Tab 2 Univariate analysis of correlation between clinical characteristics and i-PFS R R Rt 2Z (521822 4

Clinical features n Median i-PFS (mo) 95%Cl P T T P R R i P k-
eender . e s, R H 2 ) i Bich10d,
Fermale " 54 123185 V53 KRR B Ry -23.3 d-125.3 d,

Smoking history i W B 0 PN 2 J 5 il Fe s b T LT [
Yes 20 12.8 11.6-14.0 b o
No 54 15.3 11.9-18.7

Age (yr) 0.983 3 g
<60 40 15.0 10.2-19.9
>60 34 14.5 11.3-17.7 H#i £ B98N N EGER

Extracranial metastasis 0.097 o AR T R R R AR I R RS Y
Yes 23 1.5 8.7-14.2 o 2. HsuZs00kh %) 543 fil
No 51 15.0 11.2-18.9 NSCLC%\% EAT 1 — T (6 5

Ly’\rl‘r;ph—nodestage ) s s 0.694 BFE ELR . EGERZCAS I % b
NO/N1/N2 55 145 108182 AR AT B R I B 22

Size of lung lesion 0.195 (139.2% vs 28.2%, P=0.038 ) . Luo
<3cm 36 15.4 12.4-18.4 SEUNSN BT T 37 4450 i iR R R
>3cm 38 12,6 10.5-14.7 FL/REGFR 194 T3 AF B E 1

EGFR mutation type 0.841 ki B e HE e R 48.1% , WA B im T
21 L858R mutation 36 13.5 8.7-18.2 W T80 R % Han% [12] E(JH?.E&
19 Exon deletion 38 15.3 11.3-19.3 TESE T EGFRZS S S i R% f i <7

Size of intracranial lesion 0.021" ﬁl@ GESRIA . X TEGFRZEAS
o N b o HOM AR IR TS L

Number of intracranial lesions 0.660 MEREE, IR, WA ADBE
Single 30 16.9 7.2-26.5 FEUES ’ 2 1 o AR IRY R
Multiple 44 135 9.9-17.0 B RRIATT Y B B EGFREF A 1Y

CEA level at initial diagnosis 0.012" BEA R Yangfff[”]ﬁﬁ
<10 ng/mL 34 16.9 9.2-24.6 TN N TEEGFR-TKIsBE G kil SRS
>10 ng/mL 40 12.6 10.0-15.0 BT EGFRISAS B s i 1 0

Neurologic symptoms 0.265 ,%z%‘ﬁﬁ,% E’\J?ﬁﬁﬁ% C FR B
Yes 24 16.9 12.4-21.3 jB/EZV:EM_ 6] J%i-PES. iy T
No 50 13.5 9.6-17.4

Site of first progression 0.309 iﬁ ;:IJ 1+g$:§%;§;ﬁ%?i;z

peapity 2 E v
" . o P FAA I, AL 0T 7

Synchronous brain metastasis 0.596 EGFR-TKIs{Af FE R —Zifdr A
Yes 53 14.5 12.0-17.0 TEA S 1 A= A7 ) TS R A
No 21 20.0 6.0-34.0 PN N 1]

Lung-molGPA score 0.041* ¥ 7] J& FSRSHy—Fh, 5
<3 il 12:6 97-15.5 A YA LG, ANE ) REf
> >3 B0 07183 A R PRI RL I, 08 1A

*P<0.05. i-PFS: intracranial progression free survival. 2B e, T R A R TR 4
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Fig 1 Survival curves. A: The overall i-PFS curve of EGFR-mutant patients with intracranial metastasis; B: The i-PFS curves with different CEA levels

atinitial diagnosis; C: The i-PFS curves with different sizes of intracranial lesions; D: The i-PFS curves with different lung-molGPA scores.
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Tab 3 Multivariate analysis of correlation between clinical
characteristics and i-PFS

Factor OR 95%Cl P

Extracranial metastasis 1.057 0.485-2.304 0.888
Size of lung lesion 1.333 0.751-2.364 0.326
Size of intracranial lesion 2.088 1.100-3.963 0.024*
Number of intracranial lesions ~ 0.985 0.492-1.973 0.967
CEA level at initial diagnosis 1.999 1.094-3.653  0.024*
Lung-molGPA score 0.758 0.362-1.586 0.462

*P<0.05
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B T BURT B e A8 kL . FERTE IGO0, B4 00 )
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