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[ Abstract ] Background and objective Studies on the epidermal growth factor receptor (EGFR) signaling
pathways and the therapeutic effects of EGFR-tyrosine kinase inhibitors (EGFR-TKIs) have recently proven that targeted
therapy has a major role in the treatment of lung cancer. However, the therapeutic effects of EGFR-TKIs on lung cancers
with different EGFR mutation subtypes remain unclear. And if there is a significant difference in the effects of EGFR-TKIs,
the mechanisms for the difference remain unclear. The aim of this study was to investigate the clinical importance of EGFR
mutations in exons 19 and 21 of lung cancer patients and to compare the outcomes of these patients. Methods The study

recruited 113 patients who had non-small cell lung cancer (NSCLC) with EGFR mutations. EGFR mutations were detected
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for 47 patients using Real-time PCR or DNA sequencinag. The mutations of the remaining patients were determined using
xTag-EGFR liquid chip technology. All stages I-III patients underwent radical resection followed by 4 cycles of postopera-
tive chemotherapy. Patients with pleural metastases underwent pleural biopsy, pleurodesis, and chemotherapy only. Patients
with distant metastases underwent biopsy and chemotherapy only. Collected clinical data were analyzed using SPSS 19.0
software. Results EGFR exon mutations 19 and 21 were found in 56 and 57 patients, respectively. The mean age of patients
with exon 19 mutations was lower than the age of the patients with exon 21 mutations (57.02+11.31 years vs 62.25+7.76
years, respectively; P<0.05). The primary tumors of patients with exon 19 mutations were more likely occur in the right
lung. There were no significant differences in gender, smoking status, histopathology, level of differentiation, and stage of
disease (P>0.05) between the patients with exon 19 and 21 mutations; and survival analysis of 91 (80.5%) patients with
complete clinical data found no differences in overall survival. Stratification analysis found out that patients with exon 19
mutations had longer overall survival associated with age>61 years, male gender, ever smoking, and stage IV disease; al-
though the differences were not significant. Conclusion Compared to the lung cancer patients with EGFR exon 21 muta-
tions, the patients with EGFR exon 19 mutations were younger, and their primary tumors were more likely to occur in the

right lung. There were no significant differences between the lung cancer patients with exon 19 and 21 mutations for overall

* 80S ¢

survival, gender, smoking status, histopathology, level of differentiation, and disease stage.
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This study was partially supported by grants from National Natural Science Foundation of China (No.81172233,
No.81372306), Natural Science Foundation of Tianjin (No.12JCZD]JC24400, No.13JCYBJC22600 ), and Tianjin Science and
Technology Support Program (All to Jun CHEN)(No.12ZCDZSY16100).

it g 8 28 J8 Ry 4 BRE L P4 e A8 BOE Y e
WAz —, HRBERAIET RREE AT, %R
BT AR AMRE T ARIGYT , AT U7 A, IS
—SES RN, H RO Y AR T R 1 AR 2R
TG ARk, xR AR T2 K (epidermal
growth factor receptor, EGFR ) Z5HHJCA5 51 1 1 5% S Xt
EGFRE& 2 BRI BF |57 ( EGFR-tyrosine kinase inhibitors,
EGFR-TKIs ) J7 8 S %R, UESE T EGFR-TKIsTE
EGFRZE7Z 1) it S0 5 vh LS VI (07 2, Rl st il 5 iz
B, ONIMECE T EREREEREDY Hit, sy
g2l . mbesete . WSz rEsr . o™ ElfE
RN, OO I R EEEYT TR —

EGFRJZ b Rz PP e g 1) de 1) — D 2
—, HEM SRR R E I, &
fififErh, BEGFR-TKIs{RYT AL AR E . Lk,
W R, oy L2 HAAEGFRIMNE FRY%E4E . EGFR
1 B AN AR 182140 i F, Hp L1948 11
B2k G AE M2 VA B T 10 5. 58 A8 B Ry o L) SR T et
FRY], 7E4& H 05 P EGFR-TKIs ) ] T[] EGFR
GEAS S B WA R M ] . Lee '3 14 %7 He 17051
EGFRZEAS FHEAE /N1 Uit ( non-small cell lung cancer,
NSCLC) & —Z W HTKIsS 7R M 5 B, AR
FIAYEGFRIEZE {3 )W FHEGFR-TKIsyy O[] . Jor,
E746:EL U6 1) 195M Pl 2k 58748 0 % 1y FH TKIs 245 49) Ji AH X

L7478 6 A 5K 572 8 5 Tk A A7 ( progression free
survival, PFS ) B[R, 21402 T-L8SSRZE L i H PFS
FLL861R/L861QH K . 2 A% AR it , W Hud
195 I -k 2R 5878 e 2150+ i R AF R HINSCLC /% —
LTRSS Y730, A B F- 198 5% 28 5 4R 45 BT
R, T ARG PESHI B AR (overall survival,
0s) .

AN[FINEAY 1 EGFREEAS S5 35 ) FH TKIs 25 1) ol 7 24N [+
(S LAl 1 A 4, T BB TKIs 25 9 76 AN [R) 7 ) 58 7% f8 3
gl fy 2 SR, AT AR IR B REAR S
I, ARSI LR R K 2 5 e M 0 e 8 S DR RIS 1Y
113IEGFRIHM: R E IWFFEXTSE, X HLEGFR 199h g -Gkt
JGEAEFN21AM R F i 578 R B Im RS A, R EA T 700
JEAHT, BERER T WIBREGERI [R] 58748 I 284 (116 R4S 5
Kii)a 25, BN IXTKIsZ5 9 H FEGFRA[A] 58
AT R AR 502 S s R A A R R AR -

1 R 575%

L1 IR RZER BEH20074E7 H 1H -20124F7 H 1 H R
BRI A S B B Jili 38 i 98 M RHISCA I EGFRAM 2 F-195% 21
75 PRV il £ g 3k 13, Hodp, BE434, Lotk7o
5 AFW334-78% , WAL K614 5 WK B 314,
A Jm 824 s A K491, AR K 64451 5 ettt BT

HRERERERERE
www.lungca.org



* 806 - v il g 220 144F 11 55 178 55 110

Chin J Lung Cancer, November 2014, Vol.17, No.11

2021 ( World Health Organization, WHO ) Jiilijiz2H 21432
PRESEA T2 R, Hoh Bge ], oSt MREh7
i, RANMIER40], WRFERLE] moaes7il, oy
376, ARG, A 7HIRE GRS, Kig
ERREE ; WRIEEPRPUEEE (Union for International
Cancer Control, UICC ) 199748 &1 T Hr e uE4 7 e -
KB L5532 ( tumor node metastasis, TNM ) 3-8, IHH31
fo], TS, T4, TV,

A A i T A B 2 RS R B 12, H
471 1 2R FH Real-time PCR{ I Fy> 43 A7 i 18 A1 0
HLUPEGFRIME 719, 21587 RIL, Ax66fi] 45 NI 2R
Fx-TAGHUAH S R HORBEA T 7047 o T-TIL £ 2 441 5 i s
HIAAR, RIGHE T4, Horh i ok FH 5 v i
TEICA AR 4€ , T Je 08 R 55 il ZEBC S IBARIA YT o X
TIVIER , (B R # AT T A, FhRE 4S5 1k
A, BB EARG 4TS 7, Jr R by AT R S
HILTH, rFERE S, ST, TR
Fo IAARAI L1095 /K THARIE AE , B AT WG 2
7o HEATFRHA AT AR SRR LRGN, #1k %2014
H7H25H .

1.2 Real-time PCRﬁsequenceKjf}ﬂﬂEGFRgéﬁ % FReal-time
PCR Esequence/; M 25 FEAS HHEGFRIL A 28 AR 1L (4045
delE746-A750 . delL747-P753insS. L858RML861Q) , i
WA & R SR R vk A EGER
RALATH

1.3 xTAGIRAHE T BRI EGFRIEE L R FHXTAG-IRAH S
JrRORKGI N AR R A R GERL. BTk . @
MEEA P EEDNA, @QZHPCRY 1. H4ahfe i 1Y DNA

(A 355278 BRI $Y 4 BIDNA ) 7 [7]—PCRJZ I 4 Z&
B3 . QU ALALIE ) BEAL B — 4R PCRIL N )™
Y, EBRZR0NTIY RIS IZITRR, BikZR151Y)
PR 5 IR SR AR R T 456 0 @S0 R 1
JiEfd ( allele-specific primer extension, ASPE ) : N4 HEASTA]
AL, B B AR P 9B A N 1 ASPE |
Y, 51R)—i 5 H R PO R e 2 5, TEiid
e, RGEHB A YR ARG AT =R
( deoxy-ribonucleoside triphosphate, INTP ) , L H %

K8 ST P SUAHDERC, W nf DAARSE At fif, IR S
Kyp) FIEAZANEYIR, ATE A VERC U SE 2L,
RN BRI R G RS — i B
Taghn 2 FP 4, IXSEFF 54 SRR E A4 5 1Y Anti-tag 741
FAZS . ARSI 448G 5 5K T e S IR Yt

BRUEFT A58 R o (©Luminex(5e) 5248 1 2O - #4438
JE WP Luminex {35 67 73285, MOk A & &
PN FNERS LA SO I (AN L, MR iwiek & i i
DT HNA A RAE . My I A H EGFRZEAE 66
i,

L4 GEil2E05: RAISPSS 19.05 kA TR GE 1143 #
IV, F Mann-Whitney 6 56 % J5 22 NS5 B L 11 00 RkIE 743
B, WA IR EOR R T8, 7 FH Cou [T I A5 Y
SyRTHUE R 2, N H Kaplan-Meier [ R34 47508, LA
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Tab 1 Basic information of 113 patients with EGFR mutaion

Characteristic Number Percentage
Gender

Male 43 38.1%

Female 70 61.9%
Smoke status

Never 82 72.6%

Ever 31 27.4%
Primary site

Left side 49 43.4%

Right side 64 56.6%
Histology

Adenocarcinoma 95 84.1%

Scc 6 5.3%

Ad-SCC 7 6.2%

Large cell lung cancer 4 3.5%

Lung sarcomatoid carcinoma 1 0.9%
Differentiation*

Well 57 50.4%

Moderately 37 32.7%

Poorly 12 10.6%
TNM staging

I 31 27.4%

Il 15 13.3%

1] 42 37.2%

1\ 25 22.1%

*The differentiation of 7 patients in this study is not defined. SCC:

squamous cell carcinoma.
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GBI VIER (62252776 ) %, EFAGIFEL X 74, PAHVCRITNM 0 B 225 (U 194h
(P<0.05) . WZLEHEHLILM (19908 Fus 24MNE T2 5B Fos 219ME T2 33.9% vs 21.1%; 11H: 1958 @ Fous 21
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vs71.9% ) Z UL, 19, 215MNE TS B ELEAREN I 35.7% vs 38.6%; IVH: 194ME Fvs 214M BT 19.6% vs
THAR T B A AT A% 22 S T Ge i 7 L (P>0.05) o I 24.6%, P=0.453 )

2H AR BEAVRAIE TR L AR2 2.3 EGFR 19, 2150 75 S E 15 7t Ak 320144F
2.2 EGFR 19, 215ME 75878 B BLAE B2 0 M 7H 25 H, FE13BIEGFRIEAZ B #Hh, 22084 K17,

WAL IERGERMLEE . TSI, XTHe19. 21 3IBIBEIET . W ERE N1 E F R 2158 g+
MR OE BE MR R 25 5, RIS TEME R R, DUREET NS N . 19508 AR A
KA, 19X 21500 F 78 B 24k TAM  Ryizfl, e EABL0S1R, 21508 A4 B

% 2 EGFR 19FM215M B FRT BEIGRIFIEAILLER
Tab 2 Different clinical features between exon 19 and 21 mutations

Parameters EGFR mutation Z/x? P
Exon 19 (n=56) Exon 21 (n=57)
Age (yr) 57.02+11.31 62.25£7.76 -2.451 0.014
Gender Male 19 (33.9%) 24 (42.1%) 0.801 0.371
Female 37 (66.1%) 33 (57.9%)
Somke status Never 1(73.2%) 41 (71.9%) 0.023 0.878
Ever 15 (26.8%) 16 (28.1%)

% 3 EGFR 19F215M B F RT BERIE EEIHERN LR
Tab 3 Comparison of clinical significance between EGFR exon 19 mutation groups and EGFR exon 21 mutation groups

Characteristic EGFR mutation X2 f?
Exon 19 (n=56) Exon 21 (n=57)

Primary site Left side 19 (33.9%) 30(52.6%) 4.023 0.045
Right side 37 (66.1%) 27(47.4%)

Histology Adenocarcinoma 45 (80.4%) 50 (87.7%) 1.264 0.738
ScC 4(7.1%) 2 (3.5%)
Ad-SCC 4(7.1%) 3 (5.3%)
Others 3 (5.4%) 2(3.5%)

Differentiation** Well 32(57.1%) 25 (43.9%) 0.953 0.621
Moderately 17 (30.4%) 20 (35.1%)
Poorly 6 (10.7%) 6(10.5%)

TNM staging | 19 (33.9%) 12 (21.1%) 2.627 0.453
Il 6 (10.7%) 9 (15.8%)
1] 20 (35.7%) 22 (38.6%)
\" 11 (19.6%) 14 (24.6%)

**The differentiation of one patient with EGFR exon 19 mutation and 6 patients with EGFR exon 21 mutation is not defined in this study.

HERERERERERE
www.lungca.org



* 808 - v il g 220 144F 11 55 178 55 110

Chin J Lung Cancer, November 2014, Vol.17, No.11

KUiLofl, i AEAFL,076 K%, E BAA I TCE T2
225 (P=0.566, K1) . ] JH Cox[nl 43 H7 b A4 [ %
N A2 =TI R A - N v 2 (AR =% A AT (0
1k, HR=0.203, 95%CI: 0.076-0.543, P=0.001; H1/3fkvs
{434k, HR=0.203, 95%CI: 0.069-0.594, P=0.004) , }:
REWNZBH TG E L 2, O EE T
SHACRREE A 200, RIAE R RS oAk s
19, 215 FRABFHERERH BN R ZES, HIXGiT2#

B (E2) .
BeE e, FRATX PR R E B AEws . PEB . W
TN HE A 1991 i 728 78 | B R 1AM i PR A8 R 3 A

WUGTEOL. MR AAER, BHm s <613 4 F1>61%
H, KM<61F 19, 2158 15875 i 15 T i 2%
S 1E>61 8 H 195N BT 578 B E M, (H S

TH2EE L (EI3A, EI3B) o xR T 4320 & 3L,
LR FE T, 19, 215 B FRABBE TG Lo 2
5y BHEE T, 19508 RAR B E LS, AJs
B (K3C, K3D) o X MR ST 1432 500
KB, XFARNAR B, 195 R 5878 B S AR X A
2%, HESTGHFE S SHTFWMEE, 19508 7%
AR FB TS MR, (A 22 A TE S AR L (EI3E
KI3F) .

HE—4, AP B AR S A T4 2 45
Bro E&IATR19, 2140NE T 2848 38 TG 22 3 st
SR, ARXFFURMIDH G S, 195 7R %
TG F 0 5 22 kA A s TLLHA A0 25 v i 5 A8 28 780 (1
JR AT ; VIR E P 195N E TR R E TG A5
Iriad (KE4) .

Exon 19 mutation
Exon 21 mutation

1.0
0.8
T 06
2 P=0.566
<
>
(%]
£
S 04
0.2
0.0
0.00 500.00 1,000.00 1,500.00 2,000.00 2,500.00
Survival time/d
Well differentiated Moderately differentiated
1.0 1.0
Exon 19 mutation
0.8 Exon 21 mutation 0.8
T 06 S o06
z z
2 P=0.946 a
§os Soa
02 0.2
0.0 0.0
000 50000 1,000.00 1,500.00 2,000.00 2,500.00 0.00 50000 1,000.00

Survival time/d

2 UNKERESESIALEGFR 192N EFREBETMENESR

1,500.00
Survival time/d

B 1 EGFR 19F215M B FREBE D EFHRIIEL
Fig 1 The overall survival analysis of the patients with EGFR exon
19 & 21 mutations. EGFR: epidermal growth factor receptor.
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Fig 2 Comparison of survival curves between EGFR exon 19 mutation groups and exon 21 mutation groups, adjusted to differentiation.
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Fig 3 Comparison of survival curves between EGFR exon 19 mutation groups and exon 21 mutation groups, adjusted to age, gender and

smoking status.
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Fig 4 Comparison of survival curves between EGFR exon 19 mutation groups and exon 21 mutation groups, adjusted to clinical stage.
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