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[HE)] 2588 RL4EKEFZIK (epidermal growth factor receptor, EGFR ) Z€7F FIIKRASHE K ¢
JEAE/NMUATSEE ( non-small cell lung cancer, NSCLC ) #[n[IRY7 T E 0 Fhras, & Il*fﬁ(’ﬁffxﬂlﬁ‘@]*ﬁﬂé
S3 Ml A EGFRAIKRASHE R 588 SR RFHE R OC R o ok WOEWING il f 839519, A R LAl i) e

HYRA . FFH S 5 45 WO F i 51 FEGFRFIKRASHE R 8 8 K . 455 3951l fili i vf, EGFRIEDH %878
19245 (48.9% ) , KRASH:[R 5245294 (7.8% ) , EGFRFIKRASH:[H [RIA & A 284 145] (0.3% ) o LRSI AR
U EGFREL[H 287 285 T I3 P A A+ 35 (162.0% vs 37.1%, 61.9% vs 30.3% ) iﬁ/ﬂ\ﬁ%ﬁMﬁX ( P<0.001,
P<0.001) ; A[FAERY . 401 SR BB bRAs 2 [A] 22 3 o Ge it L (P>0.05) o KRASHE[R 28 f/EEGFR AL
PR A= R J8 3 b kAR (13.5%, 27/200 ) Wi R TEGFREERI R AZ B (1.0%,2/192) , 2Z5HASHEE XL
(P<0.001) . #5if Wil EGERIL F S8R e 4 PRSI ;R 3 vh 3, KRASIE[RI 28745 U EGFRIE [H B A= 7Y
BE R A TR AT 29 2 0, N [RIERI EGFRIE PR RIKRAS I R (1 58 AR 1 L
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[ Abstract ] Background and objective Mutations in epidermal growth factor receptor (EGFR) and KRAS are im-
portant markers in non-small cell lung cancer, which are closely related to the clinical therapeutic effect. To analysis the EGFR
and KRAS gene mutation rate and its relationship with clinical features in patients with lung adenocarcinoma. Methods 395
patients with treatment naive lung adenocarcinoma, tumor tissue samples were available for testing. Tumor sample EGFR and
KRAS mutation status were detected using mutant enriched liquidchip. Results 395 cases of lung adenocarcinoma, EGFR
mutations were detected in 192 cases (48.9%), KRAS mutations were detected in 29 cases (7.8%), and the presence of EGFR
and KRAS mutation were detected in 1 case (0.3%). EGFR mutations were found to occur significantly more often in female
than in male patients (62.0% vs 37.1%, P<0.001) and in never smokers than in smokers (61.9% vs 30.3%, P<0.001), no sig-
nificant differences were observed in age, stage and different biopsy type. KRAS mutations were not found to have statistical
significance (P>0.05) in each clinical factors, only occurred in the wild type EGFR gene in patients (13.5%, 27/200) was sig-
nificantly higher than that of patients with EGFR mutation (1.0%, 2/192), the difference was statistically significant (P<0.001).
Conclusion In lung adenocarcinomas, EGFR mutation was higher in female and non-smoking patients, KRAS mutation only
in patients with wild-type EGFR gene was higher. Before using TKI targeted therapy, EGFR and KRAS mutations should be
detected.
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KRR T3 ( epidermal growth factor receptor,
EGFR) Jj&—FZ (AR BE SRR VAING , 1E7F 2 i hid Rk
A CE) RARAZ, WESHSERMREERK, JFS
B AR IR R R R e R KRASHE
97 B 2 7 EGFIE #% T IiF I KRASIERA , ) 4%
JE B8 T EGF( 538 s T A PI3KGR AR, (A5l /N2 i il

( non-small cell lung cancer, NSCLC ) #fJ@& sk, Jf H il
EFXTEGER bl 25 Jak ™. H A i ot gt R
FUIFTEEGFRZE L FYNSCLC & i FHHEGFRJi 24 R
Fi5 ( tyrosine kinase inhibitors, TKIs ) ELA 411 Il PR
SPRCRIE A, T KRASHE R 98742 0, 5 i v 7 40 Tk 245 4
Ko I, 1EidXFEGFRAIKRASTARIRAS AR, AT LA
i Hh N EGER-TKIZE 251357 7 REAS 3eA5 5 2 Wi 4 1Y A
H o AW IE I AN S A s e A IR 2 SR AR EGFR
FIKRASEER (Y Z2 AR MR, AR 5l RFFAE 2Z 1] 1) 5

% 1 EGFRSKRASERERT I H 17
Tab 1 Subgroup analysis of EGFR and KRAS mutation status

2, AIGIRSE B E I A R RE RGBS

1 #MR57AZ%

L1 BRE WSk AR R R B s AL st R B e 200645 1
J17 H-201443 121 H WA A w06 Il 98 i 39541, e
A B E Y 2 U0 B S EE S A AT RS I A e 2H
GUbrAs . Hrp B 11, Lofk1s4fl, 4204/ -82% 5
WA (U KR >200 /48 ) 12341, FEEWAE (o< A
RR<20fd /5 ) S7HI, AWIH (R IHFEE R0 ) 21545
F£20024F 3 FFIE R 5T 654> ( American Joint Committee
on Cancer, AJCC ) J&AE/- T (556/% ) NSCLC
PdE, TS24, 116, 164, 1vIH26341 (%
1)

1.2 FEAUAR 510 DNASEIBGAT & ( SE[EPromega/y

Clinical characteristics n EGFR gene (n=394)* P KRAS gene (n=393)** P
Mutation Wild type Mutation Wild type

Gender <0.001 0.181
Male 211 (53.4%) 78 (37.1%) 132 (62.9%) 19 (9.1%) 190 (90.9%)

Female 184 (46.6%) 114 (62.0%) 70 (38.0%) 10 (5.4%) 174 (94.6%)

Age (yr) 20-82 (57.91£0.558) 0.265 0.519
<65 284 (71.9%) 143 (50.5%) 140 (49.5%) 23 (8.1%) 260 (91.9%)
>65 111 (28.1%) 49 (44.1%) 62 (55.9%) 6 (5.5%) 104 (94.5%)

Smoking history <0.001 0.155
Non-smoker 215 (54.4%) 133 (61.9%) 82 (38.1%) 11 (5.1%) 204 (94.9%)
Light-smoker 57 (14.4%) 22 (38.6%) 35 (61.4%) 5(8.9%) 51(91.1%)

Smoker 123 (31.1%) 37 (30.3%) 85 (69.7%) 13 (10.7%) 109 (89.3%)

TNM stage 0.070 0.736
I 52 (13.2%) 33 (64.7%) 18 (35.3%) 3(5.8%) 49 (94.2%)

Il 16 (4.1%) 7 (43.8%) 9 (56.2%) 2 (12.5%) 14 (87.5%)
1] 64 (16.2%) 21 (32.8%) 43 (67.2%) 6 (9.4%) 58 (90.6%)
v 263 (66.6%) 131 (49.8%) 132 (50.2%) 18 (6.9%) 243 (93.1%)

Biopsy type 0.744 0.954
Incisional 173 (43.8%) 86 (50.0%) 86 (50.0%) 15 (8.7%) 158 (91.3%)
Bronchoscopic 71 (18.0%) 34 (47.9%) 37 (52.1%) 4 (5.8%) 65 (94.2%)

Core biopsy 82 (20.8%) 38(46.3%) 44 (53.7%) 5(6.1%) 77 (93.9%)
Localisation 50 (12.7%) 24 (48.0%) 26 (52.0%) 4(8.0%) 46 (92.0%)
Pleural 11 (2.8%) 4 (36.4%) 7 (63.6%) 1(9.1%) 10 (90.9%)
Cells 7 (1.8%) 5 (71.4%) 2(28.6%) 0(0) 7 (100%)
Mediastinum 1(0.3%) 1(100%) 0(0) 0(0) 1(100%)

*One sample not tested for EGFR mutations; **Two samples not tested for KRAS mutations; EGFR: epidermal growth factor receptor.

HRERERERERE
www.lungca.org



* 688 ¢ rp R 2 20 1S AR L H S 18 A 11l

Chin J Lung Cancer, November 2015, Vol.18, No.11

w5l WEG A (NS AR AR A
Al) o HOAMK (fEEMerck/AH] ) 5 SRR EMR-BRLL
HEH . TaqEEFIdNTP ( £ [E Invitrogen/AH] ) ; DNARE
fifi ( 3&[EPromega/N+l) ; fHERAILuminex 200™ A A
Be 324X ( F&[ElLuminex/y ] ) 5 PCRIX ( 3E[EBIO-RADZY
%] ) ; Nanodrop 100043361 ( 3&[E Thermo Scientific
ovE]) 5 AR B (fE[E Eppendorf/AFH] )

1.3 RASEEWARC R VIS um A IR A 105K,
FHDNA$E U G MFEA Pl 4 {E DNA ( HARZ R
an i HIAS ) , BEJS I Nanodrop 100030606 T XFDNAM
FESE T i P A AR T PE FDNAR it 2 DA T4l
L aliAbJ5 MDNAYE N BEAR HEA TPCRFY 1, ZHPCRJZ
M AR, 94°C30s, S6°C30s, 72°C30s, HH35MF
W #y B AT RO, AR UIBRER AR, N
45437 °C 30 ming HUEGYI WA A AR TPCRY 1Y
EAEGALRY, 1E96 "CHAF FEF 2 min, W 454 M94 °C
30s, 52°C 1min, 74 °C2min, F£40MEHF; % _IKPCR
P S AZHR TR IR IOk A8 2E . A58 RV AE96 1L AR
AT, KPCRY) . TOKIR G VR RN A S WA SN
Hr, 95°CSmin, SRJ560°CHAZ1S min, fIAGER:EHMIZR-
WL, 60 °CIRUMS min'”; FLuminexBi ¥ FisiH
L4 GEiteEiid: SRISPSS 2L0Ge i 3 i A T 5e it 41t
EGFRY5 KRASHE PR 28 AR AR A RHFFAE /3BT R FH xR 3 Bk
Fisher K5k L . LAP<0.0S 2= S A G5 X

2 HR

2.1 ZEASKGINEE R 3955l fili i EGFREL PR 28 AR 4Gl o
A VBRI R W 185 B F-G719X % AZ 104 (2.5% ) ;
194h i F e 2R AR 936 (23.5% ) 5 204h I+ A5 445
(1.0%) ; 214hR 27814 (20.5% ) ; [AINAFTEPR
FhigeAs 4] (1.0% ) ; HFAAI20241 (51.1% ) . KRAS
FEH ARG R, A 2 BRGNS I Ah R T2 58 AR 27 1)
(6.8%) ; Ah 3574824 (0.5% ) ; HfA: 736414
(92.2% ) . [FIEFFETEEGER 1940 -5tk 5348 4 I KARS
AR TF25828 141 (0.3% ) (FR2) .

2.2 RARGIGIRFEROCR LRI 5 # EGFREE
P9 A i T BRI B, HERHASI R X
(P<0.001, P<0.001) 5 A[RI4EWE | J3HH K BB 5 A
Z ARG X (P>0.05) . HEGFRIEHEAEAN
[, KRASHEPRIZRASFEM] . AR0E . 2000 IR sk 1

SR BRIOR 17 s WAL A R R BB E S A SR
X (P>005) (1),

2.3 EGFRY5KRASHEIN G AR A M S3#T #EEGFRFIKRASKE
PR #R ARSI B ) () 39248 B 3 v, EGFRIL PR 9845 BH P R
a2 (1.0% ) Al & FIKRASKEN 287, i {EEGFR%E
AR E T, 72761 (13.5% ) K IRKRASFEER AR
KRASHE M 2825 fE EGFRIE [H W A= 7 18 3 v & A6 S B i g
TEGFREEHZEAE 4#, ERHALGI L (P<0.001)

% 2 EGFREKRASERR TN LR (n=395)
Tab 2 Results of EGFR and KRAS mutation status (n=395)

Item n Proportion (%)
EGFR gene
Exton 18 (G719X) 10 2.5
Exton 19 (19del) 93 235
Exton 21 81 20.5
L858R 73 18.5
L861Q 6 1.5
L858R2 2 0.5
Exton 20 4 1.0
T790M 1 0.3
5768l 3 0.7
Combination of two mutations 4 1.0
21L858R+20T790M 1 0.3
18G719+205768I 1 0.3
19del+21L858R 1 0.3
21L858R+205768| 1 0.3
Wild type 202 51.1
Failed screening 1 0.3
KRAS gene
Mutation 29 73
Exton 2 27 6.8
Exton 3 2 0.5
Wild type 364 92.2
Failed screening 2 0.5
Combination of EGFR and KRAS : 03
mutations

* 3 EGFRERESKRASERRTIEXESH (n=392)
Tab 3 Analysis of the correlation between EGFR and KRAS gene

mutations (n=392)

Group KRAS gene P
Mutation Wild type
EGFR gene
Mutation 2 (1.0%) 190 (99.0%) <0.001
Wild type 27 (13.5%) 173 (86.5%)
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XFFNSCLCHEE , WERGHMIRIT R T EE,
5 [ R0 e ] Jie 8 s DR 4 e 2 B 4 4 {8 FHEGFR-TKI
IRYT AT TEGFRIL R 288 Kl . KRASJEEGFR{5 5
S K R — AN E N . TRKIVAYT N 25 S5 KRASHE
PR 98785 A S AR A PEEGFRIE P 2875 ( T790MZRAE )
A, LR A KRASHE R 575 47 B T e 5 B g A
TKUAYT AR 15 B

TERENSCLCHE H H AL 10% 4G EGFRZEAS, SR
1M 269 A AT 2930%NSCLCA fEEGFRIE H 58 45
PaezZ5P % 119fINSCLC i 3 [ EGFRIE AR AT 4347 J5 &
B, 7 il B9 T EGFRIE [H 28 48 R B i w3 T H e e LK
R A FEAEXT 39S 15 it A Jes e 2 A A A il v & 3
47 48.6% B G AFAEEGFREA , (8T Z HTIPASSH 55 /i iy
HIE59.7% 1 A 2R, B 5 T PIONEERHIF 5T i il
1950.29 () EGFREL P 28 A8 S 45230T , [t [l A BB JEIPASSHIFSY
NBER R RI TR NRE (ot Wi . R ) i
PIONEERMF 5T 5 AHI 58 M58 ABE—3, #E NS
PG R . ARBFSE T EGEREE DR 28705 F 8 T 22 i 4138 19
NSCLCHEGFRIEH V-3 58485 A idd B v [ A il i da o
EGFRZRASH 25 F Hfhpg B2 . Paez 50 IE YE— 4 11
HorHrh KB, SRR Y 3 EGERIE R 2875 5 i
FRVER AR R . RS SR, B
WESE T 2otk AN 8t EGFRZS AR F B i i85 F 55
WHR R . ARG P Lot . R 3 A EGFRIE [H 58 4%
KW HE T EE . RAHERE (62.0% vs 37.1%, 61.9% vs
30.3% ) , HZESiAFG %52 X (P<0.001, P<0.001) ,
52 B 25 RS

KRASIEN G EAE I ATE P8 3 UL . MaoZg!™
XF2205 10 AN B L4700 it (A A T R Geo0 T, KB
23100 (16% ) BFHEAFIEKRASIER 2878, W ik i T N A
R IEAEU G (195,039 F158 Joh S5 T 1193796 KRAS 588
R ABIFEAON i A B EA TKRASTE AR 434, &
7391 H FAFAEKRASIEH 2875, ) L AIG T Mao % i
% HR R 1 B8 269 [ KRASSE R 28745 % (H 5 [ Py
FA BT AR (1 4.49%-5. 3% [ KRAS AR 4363 . Horp
75 5 )5 AT BB S KRASHE R 98 A5t 5 EGFRIE [H 28 A8 —FF:
T AN R ol e TR — AN [ ot X P TR 22 5 AR 9T
SRR BB 2, (A BN S F i X RS

FLAT Ml i SRy BR A, DRI v 75 X6 22 L X R AR A e 3
Mo BT T KRASHE R 23745 55 F 38 WA s (R AH DG MR 18
ZERMAR B, A SCHRUHGE , KRASHEDEI7E R AR 2 3
W5 gt . AR —T5 E AFSE 7 Hh e BRKRASHE R 2873 518
MRTCK: . ASHIFFE & PRKRASHE PR 28 75 55 F A5 W M 3G
XAk (P>0.05) o F4h, SHE M ZHMRE V588 —
B, TEXTE B FNAR % 19 S 40 20 B Hh o oK & IRKRAS 3

REHHFFE NN EGFRFIKRASHE [H 5345 24 1. HE
Fry . (BAEEZ2n)—Se o8 vh R BKRASHE R 548 AT L
TEEGFRIEH AR MG LT &4, HEAREH BT
EGFRIED M AE R85 A5 Hhar I 21 1451) 88 RIS A7AE
EGFR 1943 Tt 2825 FIKRAS 2583 F-55748 , (R I PR
MTKIZGWGST , JTRCME. B EGFRFIKRASEER 545 AH
KA T AT LI, EGFRIEH A8 BAYE Y £ 5 Hh KRASHE
[ EAF %A 1.0%, T EGFRIE R B A 75U 8 35 HH KRASFE[R 58
AR 13.5%, P )2 HAT Giit2# L (P<0.001) .
WAt 2, KRASKE [N ARRE S5 EGFRIEIN RAREA
5, FEEGFRIE[NBFLE T v o A R o i)

H Hif 1 JCATAu[ 415 B ATNSCLC [ % [ EGFR J, KRAS K
GRABRGIN Ty 1 BRI AR AN LR B R e o B R [ B
Z e RBFSE 2 R T ARMSTE $EA 79828 f | ), A f
ST TSR AT B 28 A8 & SRR e, AU AT ik E)
0.1%", K AR A AL £ T AR R (54 Ao 2 4
A (173/395) , WA ZAEGENEK . IigEf] . BB
i, KA A I R DL S N SR AR (222/39S) &
ZE AU LB T AR AR A2 1) 52 A B0 KA AR IR A7 5 1)
R T DNAWTRE, SEOLR AR M, (A4 2R SR
A AL FE i 7K e 20 BT 7 AT LA A 5 AR AR RO
TR EGFRFIKRASHE R 28 A8 (82K, F1 = FRATTAE I 2 i
BIDNAFKHE R S S AG I vt UG T 6 7 A2 1Y

it 98 B B 1] R 7 PR E 4ok I o WA EGFRIE [H €
AFINSCLCH TP TRIAT 7 AT 0K B AR IA F70%-80%, {H
AT 20%-30% 114 AT RE R R 25 A s U AE S & T 2
H AP KRASHE R 28 A8 sift 2 fe i DL R . BRI, ZENSCLC
B U T TRIZS )67 HT i1 T EGFRAIKRASHE [K] 58 245 5]
FEARE BN, WK BURIR IR H RS W H .

5 % X #
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