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(HE] ER58/ £KEAERKE T2 (epidermal growth factor receptor, EGFR ) 5878 FIKRASHE A 545 2 AE /)N
ZH e ( non-small cell lung cancer, NSCLC ) # [i]i5Y7 AU B2 Fhrads, (H& Tl -h EGFRFIKRASHE K 28 A 15 Bl
HORIE D AISE B AL ST B EGFRAKRASEE N 5848 S I IRIFAE I G R o Fa3E AR Ml o8 £ 7 139461,
RS DU ) R AL bR AR . R 9878 s AR WO ES 1 #E A T EGFRFIKRASFE R S8 8 farill . 45 5R 1395l fiipdes o
EGFRHL[F 58752506 (18% ) , KRASHEPRIZEAS7(] (5% ) , EGFRFIKRASKLH [EI] & A 5248 14] (0.7% ) o ZHERIAR
R A £ 5 EGFRIEIN AR A8 T IS PE A MH AR 2 (33.3% vs 16.5%, 29.6% vs 16.1% ) , {HZEZIITCHEI78 3L (P>0.05,
P>0.05) ; ANFEAERE . W R EEMAR A Z W22 R BTG4 L (P>0.05) o BH R HKRASH R 7848 % i F2r
PERRAE (5.5%vs 0% ) , (H2EREGITER L (P>0.05) 3 EARRAEE . /-0 LU bR AR B2 A5 MR AR 25 20 53 B7
HKRASHER 2848 22 53 oG 12 R S0 (P>0.05) o £51E Jififefis A8 35 EGFRFIKRASHE R 248 Je A= ARG, HAR S IR
FEETCH] AHOG . i 0 2 (o I 2 BRI 17 ( tyrosine kinase inhibitors, TKIs ) #0 Ay T 2542 A7, oA
EGFRIEPH FIKRASHE A (1 SR AL 5 L
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[ Abstract ] Background and objective Activating mutations in epidermal growth factor receptor (EGFR) and
KRAS are important markers in non-small cell lung cancer. However, EGFR and KRAS gene mutations in lung squamous cell
carcinoma are rarely reported. The aim of this study was to analyze EGFR and KRAS gene mutation rate and their relationship
with clinical features in patients with lung squamous cell carcinomas. Methods A total of 139 patients undergoing treatment for
naive lung squamous cell carcinomas with tumor tissue samples available for testing were recruited. EGFR and KRAS mutation
statuses of the tumor samples were detected using a mutant enriched liquid chip. Results Of the 139 cases of lung squamous
cell carcinoma, EGFR mutations were detected in 25 cases (18%), KRAS mutations were detected in 7 cases (5%), and the pres-
ence of both EGFR and KRAS mutations was detected in 1 case (0.7%). EGFR mutations occurred more often in females than
in males (33.3% vs 16.5%) and in patients that never smoked than in those who smoke (29.6% vs 16.1%). However, the differ-
ence did not reach statistical significance (P>0.05). No significant differences were observed in age, stage, and different biopsy
type. KRAS mutations occurred more often in males than in females (5.5% vs 0%), but the difference did not reach statistical
significance (P>0.05). No significant differences were observed in age, stage, different biopsy type, and smoking status (P>0.0S).
Conclusion EGFR and KRAS mutations were low in lung squamous cell carcinomas, and had no significant correlation with
clinical features. Before using tyrosine kinase inhibitor targeted therapy, EGFR and KRAS mutations should be detected in pa-

tients with lung squamous cell carcinomas.
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T E A 2 TR R I R 7 4% SRUAE 9 A7 e 2
K R34k (epidermal growth factor receptor, EGFR)
RASAE/ NI Ifi 98 (non-small cell lung cancer, NSCLC)
SEH — 20 TTEGFRER 24 PR U 411 i 57 (tyrosine kinase
inhibitors, TKIs) EAG Al RIT RO ZE 4P, KRAS
BEDR AL S5 MR8 R YT BT 2 AR G o (HFFE s & I TK1ZY
Wity B 22 B 20 il R s R R ELR B I PR AR £, T
HiNSCLC 209%-30% [ i i i 475 025 HE 1) 2540 45 S
WS, 8 LI A AT B Tl = XA R AR T
fiff o EGFRHE PR 2748 (14 il 950 £8 2 7 o B AT i 2 A8
BRI RE AR )RS T AL, H AT 5 2 KRS A4 iy BE 1 A
T o AMIFFE I AL AG I 53 A 6 e £ 7 S IRA 2 SR AN EGFR
FIKRASHE A 5 A ARBE S Sl R AE Z [ 56 22, LAY
MRS R A TR X R BT B B AR

1 ARSI

L1 BGERE WA AR EE R B L st W} R 2006 4K 11
7H-20144E3 H21 HIIAR R WA S E 13901, Bra s 3
295 BRZH 02 G g2 2R A IR S A i 898 A ] PR A 0 £ e
TRHLRA . Horh 512741, Lotk12f], 4E0%33%-82 %
WA (VR 0 i Ki>2. 06 /48 ) 93471, A8 E W R (0<% AR 45 %K
<2010 /4F) 191, ANWAR (WHEFEECK0) 2715 122002475
[ERERE T I8 6 -S4 (American Joint Committee on Cancer,
AJCC) JEAE M T (2 6k ) NSCLC M bRE, 1254,
L2745, TILI38491, TVI4961),

1.2 FEALE 510 DNASRBGAR & (£ [EPromegay
Al ) I RET S (NS 5 Q) A W R RO PR
Al) 5 A ARGEK (FEEMerck/AH] ) 3 BEGRMIR-BELLEN
Taqf fldNTP (%Eﬂnvitrogené_}ﬁ]) ; DNARATE (£H
Promega/A ) ) ; Ik FllLuminex 200" AR B AY (56
ELuminex/\ ) ) ; PCRIY (S£2[FEBIO-RAD/ ] ) ; Nanodrop
10004366+ ( 26[E Thermo Scientific/A ] ) 3 AR B OHL

(T [=|Eppendorf/yF]) o

1.3 RAAEERMSA L VIS pm B EIEFRA 105K,
DNA 2 G MFEAS Pl 2 20 (L DNA (AR Z: 10857
UEAIY) , B 5 fNanodrop 1000435600 11X DN A
VAT RE i A REAR T ER AUDNA R B LU TG, Beal

Ak J5 I DNAYE WA A TPCR Y 1, Z2 8 PCRJZ v 551
A, 94°C 305, 56 °C 30's, 72 °C 30 s, 35 PEFR; Tid 14
PRI TREYIINE, SR UIRREFAE A, S 451FR37 °C 30
min; BT PIVE AR TPCRY Y B AR B A, 7196
CCLAMFIFE2 min, S 55494 °C 30's, 52 °C 1 min, 74
°C 2 min, 2L40MEFR; 55 " IRPCR” W) 5 ACHK TR AR ET
FITIERAR AL, 2458 ] W AE96F LA b kAT, ¥ PCR™ 4,
BRIR G AN ANA A H, 95 °C S min, #8J560 °C
22215 min, MIASERLE R -FRLZLE, 60 °C/ZNES min;
FLuminex 53242 CEHE o 28748 70 Hr Hh 4555 B2 K
FrE o

1.4 GeiteEJrik RAISPSS 21058 Rk A 1 41t 44T,
EGFR 5 KRAS R G2 AR ARG PRAFAE 73 B R R 7
FFisher' skGifaka L . LAP<0.0ShZE RA G 25 X,

2 #£R

2.1 RASKTIZER 139151 il 63 EGF R I [ 28 A8 A il v,
184M BT G719XZE A8 345 (2.2%) 5 194h T Bl e 58 459
] (6.5%) ; 205 ¥ 2 AE6 ] (4.3%) ; 214h BT 156
] (4.3%) 5 [FIEAETEPI AN SEAE 1461] (0.7%) ; $FA=AU114
i, (82.0%) . KRASHKE[KZEARK M, A5 +-258 48 6 {4
(4.3%) 5 FMBF35EAE 141 (0.7%) ; B A= R#Y132441] (95.0%) .
[FIIT A FEEGFR 195 F-B R 5278 5 I KARSH M 158715 1
i1 (0.7%) (1),
2.2 RAEHIRKRFFEROCR MEFRT KA EEGFR
FE R AR A5 T M AR £ 2 (33.3% vs 16.5%, 29.6%
vs 16.1%) , (122 ST 55 & X (P>0.05, P>0.05) ; A~
[F]AFE 0% | J 300 Ko 3LBOR b A 22 ) 22 S o ge it 27 i X
(P>0.05) . SEGFREEH AN, HIEKRASKE
IR 2 A5 2 2 Ak (5.5% vs 0) , (HE RTG53 X
(P>0.05) 5 4FU% . 3109 . WA sk K BRIBORA 7 XA .21 43
Mrd R R 22 S A5 24 5 L (P>0.05) (£2).
2.3 EGFR5KRASIHEINZASFAIME 4 1394|824 HHEGFR
FER AR B H B A 1] (4.0%) R & BRKRASHE R %€
A%, MIFEEGFRIEER EFAE A, 561 (5.3%) KILKRAS
FERRAE, 2R TG E X (P>0.05) .
2.4 EGFREERZ SELIGAYTIT 2 TE1SHEGFREL A
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R T, A30IEE (BINI9INE T BRRRAE ) —
LM IRTRIZGYIRE AT, VB2 0, DBt et a]3
A 2BIBRIE T, JCHGRE R ] 1 o

3 itig

NSCLCEH Iy Al ML H MUATE GFR I [H 58 A2 46

C R (B P T A A T o SRR R B R 2 2>
(American Society of Clinical Oncology, ASCO) i\ K
JIr /i NSCLC B 1 — 2 4% %2 EGFR-TK IR YT Hi #R i 2
MEATEGFRAE DRI A8 B A (O AL " IO g P o 2 2
(European Society for Medical Oncology, ESMO) %Y
TE AR A /8 AW A AN A 8 9 78 Th EATEGFR B P
AR S A R 2 | R R A 2 A
3P B e WU BSORT 5 A BRI B o RIAS AR ) B
ATEGFRIE R G AR ™ . (P S5 5 [ ] 37 25 45 DO
(National Comprehensive Cancer Network, NCCN) [N O
i it s R AN A | /N G 2 AR BT T i %
PEA FEGFRAEINZ AR K™ e il AFAE 1Y E 25 R H
BB TSR A I RAIE 245 SRAIE S EGFRFE N BB AL 1Y

%= 1 EGFRINKRASER R TN LER
Tab 1 Results of EGFR and KRAS mutation status

n=139 %

EGFR gene
Exton 18 (G719X) 3 2.2
Exton 19 (19del) 9 6.5
Exton 21 6 43
L858R 5 3.6
L861Q 1 0.7
Exton 20 6 4.3
T790M 4 29
H337_V774ins H 1 0.7
S768l 1 0.7
Combination of two mutations 1 0.7
19del+20T790M 1 0.7
Wild type 114 82.0

KRAS gene
Mutation 7 5.0
Exton 2 6 4.3
Exton 3 1 0.7
Wild type 132 95.0
Combination of EGFR and KRAS mutations 1 0.7

EGFR: epidermal growth factor receptor.

Jit i £ [ i i AR — A B A B A EGFR-TK LYY
B 5 b, CA RIS & A7 E EGFR AL R ik
SR T e FE A, N TRIZI WG I7 SO EAE, 5
H AT e Z KAEAS A ATIE MG RIF ST 25 5
X F i - EGFRIEARIR S G R B hA—3L

AT (4 —Timeta 3 H7 FRU, 33445 95 R i 935 £ % HHEGFR
FE R AR AN 3.3% , 474451 7 0. Jili 5 93 £ rh EGFRIE A
RARAEF14.6% , P A T A< b A H15.0.296 ) EGFR 35k
PgeAs R Y HataZ W BE 58 A, 4l 19593 1 JCEGFR
FEDRIZEAS . (HAE Lai%e U IF 5 v 4t 18 2 8 2451 i 5 0 P A 41
BIEGFRIERI TS, S84 H14.5% , [N £ 2k 4050k
EGFRIEASH I Sz FEAE I 98 H 3 v, R R B3R e 48 51
Jiti 98 G I S 12 (5] EGFRIE R 5848, S8 A8 38 425% , HH
ST A5 FARRL A S, A5 X6 139 31 il 6 Ji 144 FEGFR L [H]
GRAFKGI, ZEAF RN 18% (25/139) , BH . 155 F [E 4 2 BT
FR A 7 it 968 EGFRJE DR 58 A8 3810 3. 6 %6 Y BF T 45 L o
MR R T R 25 546, el BB AR SCR A R AR
EARWNE A R URE R R A . Z AT AN, 1
afi i g 957 Hh JC EGFRIEPR AR, Jili 88 9 b A4S U 31| EGFR %%
PRI 5 78 S R Ry TR A R o3, (HAE AR 58 Th A 8 6 451 T
AU 4l i 98 Oy 30002 24k YL p40 . p63 . CKS/6
PR, TTE-1, CK7, CEARYE) , Hirp A 1845145 I #I| EGFR
FERNRAR, RAFFE20.9%, HILn] LIE HZEDLE T E A
HEH, EGFRELIN 8 AR 7 Jifi i 9 £ 5 v o A & A= o TE B F
— 25 WA A3 B v e B, FR R A AN TR AR g it il 9
FHEGFRILR AR K i T M A 8 2 (33.3% vs 16.5%,
29.6% vs 16.1% ) , H2Z R IG 222 X (P>0.05, P>0.05) ,
MRS . 433 WA s 2 Ok 7 05 EGFR LRI 28 48 o 56
(P>0.05) o MiX 8645 Fen] DU H il 463 EGFR 3 [K 58 45 &
AR SR AN, A A B B A s B AR T
AHIEFE N MBEAIF Y, H1AT 4 F W% 51| EGFR 5L R f5 sk
A B T IRTKIZSY6RYT 99T 88 ZE LR I | EGFR
FER 1951 ik B S AR (1 9 51 £ 35 v, (A 3 iR — 2k
RRTKIZGYIIATT, IR AN FIAR, RV 7 850k 2035 45
G fif 4 B SEBE  RE F i ), B Sk e It i E G F R AUk
FAF R o AP s it 98 Hh 2 A USSR B I EGFR
TR AVFIEASE R AT T 1SRN L, (R T RAEAR
AIHTRE IR R E o (EA5—$2 A2, ZEARBEFE Uk i 2]
185ME T/ D ILZEAE3 ] (2.2%) , 205MBTF-575 6] (4.3%)
ST il e P A R, 200 TR T R Y
450 (1.4%, 2.9%) , FH R R A8 4, (A AT EE N )
— 5 TR 7 i 9 HH E G FRJE IR 98 28 1y S-S5 B e ATl
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% 2 EGFRSKRASERERT LA DT
Tab 2 Subgroup analysis of EGFR and KRAS mutation status

Clinical characteristic n (%) EGFR gene P KRAS gene n=139 (%) P
Mutation (%)  Wild type (%) Mutation (%)  Wild type (%)

Gender 0.228 >0.999
Male 127 (91.4) 21(16.5) 106 (83.5) 7(5.5) 120 (94.5)

Female 12 (8.6) 4(33.3) 8(66.7) 0(0) 12 (100.0)

Age (yr) 33-82 (62.30+0.87) >0.999 0.242
<65 77 (55.4) 14(18.2) 63 (81.8) 2(2.6) 75 (97.4)
>65 62 (44.6) 1 (17.7) 51(82.3) 5(8.1) 57 (91.9)

Smoking history 0.181 0.086
Non-smoker 27 (19.4) 8(29.6) 19 (70.4) 3(11.1) 24 (88.9)
Light-smoker 19 (13.7) 2(10.5) 17 (89.5) 2(10.5) 17 (89.5)

Smoker 93 (66.9) 15(16.1) 78 (83.9) 2(2.2) 91(97.8)

TNM stage 0.194 0.335

I 25(18.0) 3(12.0) 22 (88.0) 1(4.0) 24 (96.0)
Il 27 (19.4) 8(29.6) 19 (70.4) 2(7.4) 25(92.6)
1] 38(27.3) 4(10.5) 34(89.5) 0(0) 38(100.0)

v 49 (35.3) 10 (20.4) 39 (79.6) 4(8.2) 45 (91.8)

Biopsy type 0.132 0.779
Incisional 86 (61.9) 18(20.9) 68 (79.1) 6(7.0) 80(93.0)
Bronchoscopic 29 (20.9) 2(6.9) 27 (93.1) 0(0) 29(100.0)

Core biopsy 19(13.7) 4(21.1) 15(78.9) 1(5.3) 18 (94.7)
Localisation 3(2.2) 0(0) 3(100.0) 0(0) 3(100.0)
Pleural 1(0.7) 1(100.0) 0(0) 0(0) 1(100.0)
Mediastinum 1(0.7) 0(0) 1(100.0) 0(0) 1(100.0)

A48 22 F Il 5 987 P I T8 R — Y E GFRIE [N A8 % A oK
KRASKERIZEAE i 0 A 0., A OG5 418 25 SR s D
FAR ) — 00 56 T AR B A I 2 148 SR S/, 116 051 i 9
h, 3HIKRASTENZRAE . 6 P B %5 e 45 4INSCLC iR
HRKRASTEH G AR E BT & B, 63491 it 98 h {SUA7 1451]
KRASFE[RIZRAE, 5783 A1.6% . A5 139 51 it i o,
THIKRASIERIZREAE, FRAFRNS.0%, 5T B4R H 45
R S AR R SR E 45 AR (4.17%, 2/48) o
Hh2s SRl REA IR 25 5 L KIS R BRR, [REH
HE— KRR DI RRIFIT . ST, KRASHERIZE A8
TEN A B T 5t o (ERR A — Ik [l 438, KRAS
SER AR S AT TEWAR TG o A5 & BRKRAS LR %8
ARSI A S TG (P>0.05) o [r) b8 ot 1 55 A i 1) IF 201
SIMTH R & LK RASSE R G AR A7 AR 25 5 (EAS— 4RI,
iRl g K RAS SR 28 AR AN ], il des - KR AS S PRI 98 A%
S EGFRIERIZE AR AN A7 TE W A G, 330 AT RE I R fiti g
FEPARTE E EGFRIA & KRASHE IR 58738 3R B AR 1 kit
HET TCAT 45 1 X NSCLCH % Y EGFR J; KRA S

DRI 5 ARSI 7 32 Bk b A Al b AR o 5 280G R
FEAIRNA SR, AR5 R T R ) 28738 & SE A Ak, R
B AT 500,195 KR A AL & FAR ISR A A i
JILWRAR (86/139,61.9%) , WA S BLid# . Ml 2 fil |
i P TR A S5 ek R T WL B N BB AR (53/139, 38.1% )
JIT A R AXEGFRFIKRASHE R G A AP e 2y, FLASHI 285 51
JoZE 5 (P>0.05) , FE B IRATLE M H i B DN AR BE A 5 1%
RIS T A SRR

Ji 982 P A8 i) 9 ISP AR L 8 SR I o R T R i
TR IR, BRIICA LR 2548 S I R SE
Beo FEMRRIE AR IR T 2B LT HASRE A il 495
R HTRAHRI AR 25 0 PRI, Qe 32 49 it 5 g 6 257 (14 48 i)
BT, T4 FLEDII 58 5 I A Ao gg 2 U 5 AR A 4
RF5T o

% X M

1 Rosell R, Carcereny E, Gervais R, et al. Erlotinib versus standard

chemotherapy as first-line treatment for European patients with advanced
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