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Non-small cell lung cancer with brain metastasis harbored more mutant EGFR
gene

GE Mengxi, ZHOU Xinli, ZHAN Qiong, HUANG Ruofan, LIANG Xiaohua( Department of Oncology, Huashan Hospital
Affiliated to Fudan University, Shanghai 200040, China )

[ Abstract ] Objective: To evaluate the relationship between epidermal growth factor receptor( EGFR ) mutations and
brain metastasis( BM )in non-small cell lung cancer( NSCLC ). Methods: 90 cases of patients who were pathologically
diagnosed as NSCLC in the department of thoracic surgery and oncology of Huashan Hospital, Fudan University, from
January 1, 2008 to October 31, 2013 were selected in this study, and we collected the lung cancer tissues. Among them,
30 patients with brain metastasis ( BM ) were assigned in observation group, and the rest 60 patients with no brain
metastasis ( NBM ) were assigned in control group. The EGFR mutation status was detected by direct sequencing. Re-
sults: The patients with BM had more EGFR mutations than the patients with NBMs ( 46.7% vs 15.0% , P <0.05 ), no
matter in adenocarcinoma or squamous carcinoma. Conclusion: EGFR mutations increasing may be associated with BM in
NSCLC.

[ Key words ] non-small cell lung cancer( NSCLC ); brain metastasis( BM ); epidermal growth factor receptor( EGFR );
tyrosinekinase inhibitor{ TKI )
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il ) B i i e % R G 0 R e 1 B PR B8 0 1A
AWK IR G S RS IR YT I B 1 . UK A
IR AIF 587 3 W, & 2 R 38 16 410 i 35 ( tyrosine
kinase inhibitors, TKIs )%} NSCLC & & R a7
R, 0 R R B AE K IR F 32 1K ( epidermal growth
factor receptor, EGFR ) & [H 58 A% () (8 & o IIfi IR WF
FEL 7O TKL 28 254 JE 78 s e b i 9 s B A A
—E IR I, Wi EGFR P 2875 5 NSCLC
I RS AR OGP BT BB I R S ABIFTER ]
12Xt 7520, FE 48 A 30 1] BM 1) NSCLC #8# Al
60 B I %5 F4( no brain metastasis, NBM )f¥ NSCLC
BB R BNy )7 kR EGFR HER 988 IR
PRITEGFRIEIF 5875 5 NSCLC %A% iy AH M .
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1.1 ARAMEE

WegE 52 BR A B JE A B B i A R K i e
BT 2008 4E1 H1 HE2013 4510 A 31 H&%
P12 1) NSCLC f& 35 i 98 41 805 A 90 1], A I
B o AIAARAE : (1) Bl 50 95 kb 41 2095 B 27 JiF 5
i NSCLC; (2 )% L 12 Wi oK 2 AT Al 40 M 988 3R
7 5( 3 )T H MU IR s . HEBRARHE: (1) R
240 P P it 2 o A0 A SR B A )
W HKHE Y NSCLC B (2 )bl = Jili J5 & kb 2H 41
s B2 (AR IR EL5 15 A L P kRS S )12 AR
P NSCLC B35 o Am IR 7 4 B e e 1
Z2 oW AL E BT A R A 0T 28 5 I [
2.
1.2 EZEBMHERA

DNA $2HUAF &4 A Qagen 22 Al( Hilden Ger-
many ), I #5714 ( BigDye3. 1 )l 4 35 [F ABI 2
A, MF K ZEE ABI PRISM 3730 DNA 4 #1#% .
1 Tnvitrogen( L8 A E1 G o
1.3 NSCLC ® M7

AT S A A LR SR U A 1 3R AR A O
B S GRS P A B BT Ak
(35N N E 2 AR 61BN = S o B N
BUEHYI 2014 5 10 A 31 H. WHEBBREN
9N FR Iy < N RS 2 A B A B TR 2 KL R 2 1 ]
<3 4F, 3k /i dE 0% MRT 278 00 7 7. JEgh A
NSCLC i %% #% & 3 30 f] . & 4F % Pk 51 L W% 4m
s oA S S R e ) 1 2 X, g A TE AN
HF NSCLC 5 60 5], 90 il NSCLC & iyl
PR BRAR AR R LR 1,

F1 90 GIEERRKRFERE ol % 1)
Tab.1 Clinical pathological features of 90 patients( n[ % ])

Features B NV
(N=30) (N=90)
Age( t/a)
=60 14(46.7) 28(46.7)
<60 16(53.3) 32(53.3)
Gender
Male 19(63.3) 38(63.3)
Female 11(36.7) 22(36.7)
Smoking
Yes 17(56.7) 34(56.7)
No 13(43.3) 26(43.3)
Pathology
Squamous carcinoma 7(23.3)  17(28.3)
Adenocarcinoma 19(63.3) 35(58.3)
Adenosquamous carcinoma 2(6.7) 46.7)
Others 2(6.7) 46.7)
T stage
Tl 5(16.7)  12(20.0)
T2 18(60.0) 34(56.7)
T3 5(16.7)  12(20.0)
T4 2(6.7) 2(3.3)
N phase
NO 8(26.7) 20(33.3)
N1 6(20.0) 11(18.3)
N2 12(40.0) 23(38.4)
N3 4(13.3)  6(10.0)
Median time from initial
onset to diagnosis 5.0 months -
Synchronous or Metachronous' "’
Synchronous 14(46.7) -
Metachronous 16(53.3)
Number of BM
1 15(50.0) -
>1 12(40.0)
Not available 3(10.0)
Site of BMs
Only hemisphere 14(46.7) -
Not only hemisphere 12(40.0)
Not available 4(13.3)

A . . A . .
Brain metastasis; “ Non-brain metastasis
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1.4 M AAm NSCLC #4404 EGFR AR R %
PIHL |3k 90 5] NSCLC 8 3# J5 & kb ih A ik 1
R oA R HTK CEER S, InAZ4# 1, D 400
wl 24 B E DNA, 50wl 2848 K e i, s 4
U ) DNA FEA -20 C VKA ARAF . 8 B AR

Bl )2 Wi ( polymerase chain reaction, PCR ¥ EGFR #
P 1819 21 A1 1 AR RS 1 HEA T 18, 514
AL 2, B U DNA 545 3% 519 F ABI-
PRISM 3730 DNA e sE47 2 Fri et 20

%2 EGFR EEHMETF3IH
Tab. 2 The primer sequences of EGFR gene

Exon Upstream Downstream
Exon 18 5'-CTC TTA CAC CCA GTG GA-3' 5'-CAT CCA CTT GAT AGG CAC-3’
Exon 19 5'-TAT CAG CCT TAG GTG CG-3' 5'-TAT CAG CCT TAG GTG CG-3’
Exon 21 5'-CGT TCG CCA GCC ATA A-3’ 5'-TGT CCT AAA GCC ACC TCC-3’

1.5 %itsam

KHISPSS 17.0 Geit 244, i 805k DL 3k
N RIS 56 % 43 28 AR AT 404, LA P < 0. 05
P <0.01 FRERAGIEE L,

2 5 R

2.1 NSCLC #%# EGFR R Tt #k 5H7

30 11l ki &% B F1 60 191 JC i % #% NSCLC 834 1)
EGFR J: R RS TE ML W3 3, EGFR H:F 78 32 %
T 19 #1121 AhEF( 3 95.7% ). 90 BilkpA A
23 kI E] EGFR JEH 5245 25. 6% ), Horh % #%
H EGFR HEH 722 R AR 46. 7% , Tohi 5% 78 4
EGFR 3:RNRAL K HEFR N 15.0% , Wi # 5B 51t
FEU(P<0.01),
2.2 EGFR RE & BLAH5HT

AN[RR FRZSAY ) V20 53 B ( 6 4.5 ) WoR, TE IR
Fi B, EGFR JEH 287538 37. 0% , I 5% 4
57.9% , CIisE R ] 25. 7% , Wik 22 RA G
HEX(P=0.013), fE8EE D, EGFR FEH 7%
BN 12.5% ,FEFS L K 42.9% , TeIRiE 4 R 0,
W a 25 HA G228 (P <0.01 ),

R3 90 GlEENEGFR ERRER nl % )]
Tab. 3 Mutation status of EGFR gene
in 90 patients[ n( % ) ]

x4 BEREDEGFRERRTE n( % )]
Tab. 4 Mutation status of EGFR in patients

with adenocarcinomal n( % ) ]

Exon

Group N Total

18 19 21

Adenocarcinoma 54 1(5.0) 10(50.0) 9(45.0) 20(37.0)
4(36.4) 11(57.9)""

5(55.6) 9(25.7)

BM* 19 1(9.1) 6(54.5)

NBM4 35 0(0) 4(44.4)

Exon
Group N Total
18 19 21
NSCLC 90 1(4.3) 12(52.2) 10(43.5) 23(25.6)
BM 30 1(7.1) 8(7.5) 5(35.7) 14(46.7)**
NBM 60 0(0) 4(44.4) 5(55.6) 9(15.0)

“"P < 0.01 vs NBM group

N . - A . .
Brain metastasis; * Non-brain metastasis;

**P=0.013 vs NBM group

x5 SHEEENEGFRBEERTR nl % )]
Tab.5 Mutation status of EGFR in patients

with squamous carcinoma [ n( % ) ]

Exon
Group N Total
19 21
Squamous
) 24 2(66.7) 1(33.3) 3(12.5)
carcinoma
BM~ 7 2(54.5) 1(36.5) 3(42.9)**
NBM* 17 0(0) 0(0) 0(0)

A . s, A : :
Brain metastasis; Non-brain metastasis;

“"P < 0.01 vs NBM group

3 3 iR

2014 A5G T 2010 A o DA b Jee A0 B 57 4R
BT A E AR R R R 35.23/10 TT, kRAkt
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W BTl HRGRER 5 AEETER <15% ", T ki
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EGFR J& H 1y Wi 8 38 7 e o 32 2 1 81 e
EGFRJE ErbB KR 51 2 — , i i 4l e 4h X 5 Fic ik
AU L IR DT I 1 S R VAt , 8 T 95 —
FRIN T W55 8 6, DA 901 40 B %) 334 B L oAk
1REMPAT .

g 10 W 76 TN IR P EGFR JEH %8
ARHHA 20% ~55% , 2 HE 19 Fil 21 She+ 1.
ARSZH AT T 90 5] NSCLC HE Y EGFR FERRAE 4%
5 IR SRS 25 AL : 25. 6% () NSCLC & 17
TE EGFR IR 378, ili BR 95 1 EGFR 28 78 22 | 3k %]
37% ,HiH1 95.7% K HEAE 19 Fl 21 SNEF-

Matsumoto 25 'V F1 Gow 21 HFSE & TR, 7 I
BE T, 44% ~ 63% ) NSCLC i % % & k4
EGFRIENZEAE . TEBRIERFSE o, 795 & 2 R H B
ERSIEARAAG M EGFR FE R 2875, s Xf HeAS [R]
BRI R bR AS B EGFR 98 758 R, AR WF 5% Wit 4
NSCLC SR W R AARAS , T bR T AR ALAR A K
AN R X R 58 25 S ) s i), (A 0 485 SR o AT i
R o ARFFREE R BN, EGFR JE K 78 K A R
FEMGTG B M T B R h 2 R A Gt FE X
(P<0.01). [FIBS, SRR 4 20 B B, AN
SRR SR W, EGFR JE N 28 748 & A RAE i i 7%
AR LA, S O G RS 4 2 R A Gt E &
(P<0.05,P<0.01),

ZIRWFFE S0 W], 7E EGFR K 578 FAVERY
NSCLC figi %% #% f8 35 v, {fi FH TKIs AT i Ay o A 22
il SRR + TG + T2 DIk 70% ~89% ,
A AR AT IE K E 12.9 ~19.8 M H . & Fh R
AN TSk R AR MRS AR 5 AU
W/ DEB BT TKIs, HA A 2 583578
%R S T TKIs, HAEAAARE 10 AN A LA

ZE b AW S R EGFR 3R KA ] fig 5
il 55 R A 56 . R, EGFR & R 98 728 IR 25 K6
XTI NSCLC %% #% 1) & A= vl fig HoAT B2 3 il
FH TKIs V877 Al e SRR RS 1) R A 3 IR K AR
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1. BRI IEARES BN B2 N 2T F i 2 s S e R E N RS, AR sur-
vivin; Allan-Herndon-Dudley CEEMEREEN, LR Z Rl Allan-Herndon-Dudley syndrome” , LTS R AHDS .

2. BEHAFS thARMA I KB Hr T BB RA O AR 55— AT A -0k H 5 B 2 AR B A A

3. JERIRES B FAT AL — AN A A i - BN 2 Eh R, B i 44 B R AT o A i i R B I e 4 S

IDA:ENA RS SN TENA SR V&8

4. FENFF ST LR, PR AR 6 4> FE AT S IR L A S BT AR A 74 G7(gene )8 H/h”( Human ),

ANl P o e g sl o R 5 2 RO T 2R 28

5. FERATS NI L —  (GRRZE A B B Rp P AR R A (5 8., Bl AnBE TR e iR b i B SV eV R 2

KN

6. FERFF S BAME—M:, TN A AR RS E 2, AR50 R I
7. FEHHRISE ARSI NG 5EEFE S5 E SME, AR ERE AN S HIERRES . HAF L HE 55 K&
XN AR EAF S IS A A B ENER, 32 1t DL R R RERE I rat sarcoma causing gene , Ras ) [F R A A RAS FEF
B, 50 T A A T AR B R 5 2 A5 1 S R A DX A
F1 ERYMERMEAFASHSHAMNNEZEXI S

S HAMS
ERME KNS AR 2z EAHE KNS % 1]
A RHA 2RE <6 RAS EA EvNE] RAS
KN RHA HRE 3~5 Ras IEf& RG] RAS
B RHA ENE] 3 ras FIREN LRE RAS
[ S RHA SN 3 ras EfA HARE Ras




