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[HE] HiW A4 42 XKB T &Ko EK 885874 # (epidermal growth factor receptor tyrosine kinase inhibitor,
EGFR-TKD, Z £ &% FTHEGFREZHHEI B EEFAA S TR AHR, Kf, 45008 &4 28 EG-
FR-TKI & H 6 A E L L, T7TOOM R X, AL LR TRBHRE L LS AL EGFR A B 2-F 20
T790M £ B X %5 EGFR-TKI S A M B AME XL Mey £ A, HiE £ 2013-12-08—2014-1230 M FRFEF R
% — W& E st EGFR-TKI & 25 ¢4 s S A A 5% & & 49 4], 4 QIAamp Blood Mini Kit X # &R K h & 3% & DNA 5,
£ RAIEAF Y 3% pa# £ % £ % (amplification refractory mutation system, ARMS) i #+ 9 & £ 3 & DNA ¥ EGFR 4 2-F 20
T79OM R #4780, A XML EBRABE FRAFEYLEZ. R £ 49 #14 & EGFR-TKI # 4% 77 %
NSCLC # % #F35 &4 % , T790M £ % £ % 30.6%(15/49), T790M fa k£ & Hge g NSCLC & &4 F 8 WA 2 FRME,
% E 5 H.ECOG#4% . F#m EGFRET A MR EGFR-TKI #Hs A £ A #£,425 EGFR-TKI W H St R AR A £, £
FAE BT FEL, ¥ =6.759,P=0.009, T790M fa R T & L3 & A E B (progression-free survival,PFS) 4 9.6 A~
B, % & & w ) (overall survival,0S) 4 17.6 A~ A, 4 T790M AR EE B2 H569 6.8 127 AARK, Y HH A
2.057 #2 2.851,P {54 %] 3 0.018 #2 0. 027, Cox $ R &S # B+, T790M A B £ L & % PFS(RR=0. 653,95%CI %
0.069~0. 886,P=0,032) & OS(RR=0. 847,95%CI % 0. 208~2,696,P=0.008)# R 2 B %. &it T7OM L R m
HREL EGFR-TKIH B G R LB A X, AWAY R PFS R OSHBRIBAE,
[X@iE) 2 @& ; EGFR-TKI; T790M; # % DNA; # 5
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Correlation with advanced NSCLC T790M EGFR-TKI

secondary resistance and prognosis
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Shihezi 832000, P. R. China
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[ABSTRACT] OBJECTIVE Epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors (EGFR-TKI) have
good therapeutic effects for EGFR mutations in non-small cell lung cancer, but approximately 50% of patients treated
with EGFR-TKI occurred resistance mutations, that means T790M mutation. The present study was to investigate the re-
lationship between EGFR gene in peripheral blood of advanced lung adenocarcinoma patients with exon 20 T790M muta-
tion and acquired resistance to EGFR-TKI as well as the prognosis, METHODS Totally 49 cases of EGFR-TKI resist-
ance patients of advanced lung cancer were collected from 2013-12-08 —2014-12-30 in Shihezi University School of Medi-
cine, the First Affiliated Hospital. QIAamp Blood Mini Kit was used for serum free DNA test, Amplification Refractory
Mutation System (ARMS) was used to detect peripheral blood plasma DNA in EGFR exon 20 T790M mutation and the
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clinical characteristics, efficacy and prognosis were analyzed. RESULTS In 49 cases of patients with secondary resist-
ance, T790M mutation was 30. 6% (15/49). T790M mutation positive advanced NSCLC patients’ age, sex, smoking,
clinical stage, ECOG score, initial EGFR mutation type and EGFR- TKI types of drugs were unrelated, but EGFR-TKI
resistance was related to disease progression, the difference was statistically significant (3*=6. 759, P=0.009). T790M
mutation positive patients had prolonged PFS and OS compared with T790M mutation-negative patients (PFS, 9. 6
months vs 6. 8 months, y*=2.057, P==0.018; OS, 17. 6 months vs 12. 7 months, y*=2.851, P=0.027). Cox multi-
variate analysis showed that T790M mutations affected the PFS and OS independently (PFS, RR=0. 653, 95% CI:
0.069—0.886, P=0.032; OS, RR=0. 847,95%CI.0. 208—2. 696, P=0.008). CONCLUSIONS T790M gene muta-

tion is related to the type of disease progression in EGFR-TKI positive resistance patients and it is an independent factor
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for PFS and OS.
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LR EH, T EEKHEFZ K (epidermal
growth factor receptor, EGFR) 5& 2% Y 3E /] 40 B i 7
(non-small cell lung cancer, NSCLC) & # {# f§ EGFR
% & BR I B ) 4 7 CEGFR tyrosine kinase inhibitor,
EGFR-TKD AT » I BR UK 26 &3k 70%, Ttk B AT
B (progression-free survival, PFS) 2§ 6 ~12 ™~ H, &
H A7 8] Coverall survival,OS) % 2~24 A R
B, (A&7 EGFR-TKI B3y, i 25 JL A
AR, RN RS FILH, KPR R
fR T790M % H 52 &, R & T — 1 EGFR-
TKI B — A MER S . 7E M JE 3 % DNA (cir-
culating free DNA, cfDNA) B EGFR-T790M £l ¥
W2 AR R ATATE, B M AR B RERER

AR SRS, B IR R E L E
b 14 EGFR BN RACRS KRN M — BN

8026 ~90% 1 X EERFTHRIN , L 7E DNA A A i
G448 DNA #4178 EGFR 2N RZERN ., Hitad
BFFT Lixt EGFR-TKI Tt 25 /) B 3 Bk R 0% 8 8 B 5%
XF %, WETH 25 5 NSCLC & # B 40 & 3% 5 DNA,
f# ] ARMS g4 T790M 2 FE R, F oM H 51K
PREFAE J7 3 B BT YR R DT Ay 8 R T 247 Ji EL A iz
BIESIRIT F RBHKE

1 #MB5EE

1.1 ARARR

g 2013-12-08—2014-12-30 [ T K¥EE ¥
F—M B E Bt % % EGFR-TKI 25 ¥ 18 57 ) % 3
NSCLC & # 114 i, #i % & Xf EGFR-TKI ifif 25 # #%
#] NSCLC g% 60 i,

ANAFHE: DR LR MME T2 R B/ VA
MR R E ;2 B E HEH#RZ EGFR-TKI # AT, H
ERITHIC AT EGFR ZEE KW, %A EGFR EE R
A5, BE R B R FIBE VT 5 3) BT R A W MR I

BEEBR2AA#ET CTERE2RE. AEREHRE
Bl EmBRA, A BRENEEZHNBRBEERE
MAE, AR CESANFREEZERSE —H BB
% R4 H I (AF/SC-08/01.0),

fFE& LR AHRHER B 49 4], P 5 28 4],
721 B, SRR 39~T78 %, i AERE 64 B . FRMEE
18 fi, AW 4E 31 4, ECOG #¥4+H 0~1 43 38 ],
2~34r 11 4, HRHE 2015 48 (55 8 jfO TNM 43 Hitn o,
MB# o %], IVE] 40 5], 49 B35 7E EGFR-TKIs 1557
AT 19 A EGFR ZF R, Ko 19-Del 24229 i,
21-L858R & AF 20 i, ¥ & T790M %4, EGFR-TKIs
YER — & R B IT E 65. 3% (32/49), 1 A
EGFR-TKIF&¥7 v {of T 3 Ji& 4= 77 B (median progression
free survival,mPFS) & 11.3 1~ H .

1.2 BAREFSBEAXBT &

FEREEXVBRERERNRBEHERE, REHE
REBEBKL S L, B THAME > BERNEOE
N, RJE 3000 r/min .0 10 min(r=8 cm) , B 21
W TS 4~5 h # QIAamp Blood Mini Kit i& 7
S VLB IRBUSMNE MR DNA, —80 CR7F. FIH
AN FEHE BT I B A DNA MR E R AT, Az /
Ao fHN 1.8~2.0,

R R &Y B BHF 8 28 &R 48 (amplification re-
fractory mutation system, ARMS) %, ¥ BE /5 E
Mm% DNA # A% ADx-EGFR % B 23 745 # 1 iR
A& B EITEERYELREA RS ED U X
BB A#TT 21 MEMRENEN . FHEE DNA
REWEREN 1~3 ng/pl. A ABI7500 LB 7 )6
PCR U (RERM ALY ARG~ FD #HFTHN . PCR A
HS¥ A 95 CHIZME 5 min, 1 NEF; 95 CAH
255,64 ‘CiB kK 20 s,72 ‘CEEH 20 s, 3 15 MER;
93 CA M 25 5,60 CB Kk 35 5,72 CHEfd 20 s, 3L
31 Mg,
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1.8 #RAIBARE

1.3.1 EGFRERRBREHE HiEHBERMLH
FIFE RN, F ACt fH(Ctan-Ctywn) HERA EGFR #
HREA: Y Ctyy <28, T7T90M ACtgs <7, HI BT R 26
A, RZ I B B T AR & A R RR
1.3.2 JP0ifYr BERTR)E . B 2 A #T
CTRER¥RE., EHTHS RSB ITBOFM iR
RECIST 1. 1 il , 4 N 5% £ %% % (complete response,
CR) . &8 4+ & #& ( partial response, PR) | & & (stable
disease,SD) #ii# J& (progressive disease, PD), CR+
PR AF R . PFS &AM EGFR-TKIBITHE 1 X
FHRBRFHER FECMEE — K. OSEXXR
M EGFR-TKIGJF 8 1 RABERTRRF—RK
R 7 B B )

1.4 MiF

19 IR F & W R AR IERY, Tk, BHE
2015-06-20,

1.5 % FF%

R SPSS 17. 0 3 B I\ HAT R ITF 4L H . T790M
HEERS GRS SHT TR Z AR ERA ¢ &
Fisher’s # 3 . PFS K OS 3} Kaplan-Meier 4= 75 il
KT T, Logrank B 4 A1 2 5. Cox [l Hi# 47
ZRENHT. KRKAE «=0.05,

2 R

2.1 EGFR-TKI#255& T790M A B & TR &5 454

TE49 Bk Rt 25 B EF, TT90M A 15 4
(30.6%), #& 1 FF &, T7T90M [H ¥ = 4 5 ¥ #9
NSCLC BEFH MR R AR & K431 . ECOG
W4 ¥ EGFR R4 A K EGFR-TKI 254 #2y
KX, BE5 EGFR-TKI WA EH#HRBEUE X, ERE
SitFE N, y* =6.759,P=0.009,
2.2 TIOOM AR EE L EGFR-TKI F R £ A

EGFR-TKI 4k &K i 25/ 49 BB & . F%27 #,
SD 22 #, EGFR-TKIs 1§97 A 3% , it R #A SN M bm
7 T790M 245 #% % 33. 3% (9/27) , B FEGFR-TKIs
IBYT SD I 27.3%(6/22) ,JEER TR HEE L,y =
0.210,P=0. 647,
2,3 TIOOM A BEX L PFSH X A

49 f) EGFR-TKI %k % it 25 B # &) mPFS %
8.2/H L OS K 15.4 A, T790M FHM: R &
#PFS k9.6 8,08k 17.6 8 ,1% T790M
HRTEEMC.SMI2.7TNMAEK,  HHHH
2.057 1 2.851,P {43 3% 0. 018 F1 0. 027 (& 1
Bl 2>, TS|, FuE R B R 2 8 L ECOG 7%
X PFSROSHE M ER LT FE X .CoxE

B, % T790M 583 NSCLC ##% EGFR-TKI 4 % iff 25 & BUG B AH %

HESWE 2 BR, T7T90M R EHEAL & W PFS &
OS Wyph~r H %, P {454 0. 032 1 0. 008,

R 149 FIRRAENBREE T790M BERTBEN

BXRIBKIFE
] T790M  T790M :
W PR ASAE n (+) (- ¥@& P
5
28 6 22
5B 0.072  0.788
% 21 9 iz
FER )
<60 26 5 21
3.378  0.066
>60 23 1o 13
% 1 1 B
31 8 23
PN F 2.563 0.109
EERGSRME 18 7 1
I BE 43 35 G
mB 9 2 !
0.365  0.546
v 40 13 27
ECOG ¥4
0~1 38 1 27
0.221 0.638
2~3 11 4 7
B#%) EGFR AP %R
19-Del 29 9 20
0.006  0.938
21-1858R 20 6 14
EGFR-TKI 25 ¢y fh 2
HIEHE 3010 20
0.270  0.604
JE%E 19 5 1
EGFR-TKI it 25 J& i JB K Y
)E?'%[SJJEE 29 13 16 6.759  0.009
AL 20 2 18

7 :ECOG. (AR S EGFR. R EEKHE F 24, EGFR-TKL £
HRKETZEMHEIN;19-Del. 19 Sp B FHE %35 ;21L858R. 21 S+ B F
ERA

3 g

AR EGFR-TKI T 245 i M 38 B B 08 B 3, %
Fi ARMS ¥ K W Tt 25 J IfL 75 7 % DNA v EGFR %
A8 F 20 T790M R EEARE , F#T T790M &
HARERSGRERTITRMBEWMEXE. &4RE
ANLTE 49 Bl gk kK 2 R E B, T790M R4 X N
30. 6%(15/49) , & F Kuang U & 19 T790M 2§
AR A5, 2% (19/42) , KR H W 6B S5 W i ¥ 4 K.
18 ARMS(Scorpions ARMS)#; ARMS {5274
FRAEMES B TRy EERS, BEHITERN
TR R TR R B, FH U, R 5 B bR
AR B cfDNA o 7] BEIR A b 78 40 i h B9 2248 DNA
SEAER DNA URERHARNEFEE DNAD, 5
Sh MR B FESRER T, XEREHSE
me) if Y& AR A4S T790M 22 A8 6 i 3 , (7 I, 7E X 1 ¥ b
7~ DNA & T790M % 22 45 fy U 2 A1, 40 o] 4R 45 7] $¢
¥ o/DNA EfF FRRE#H — B HPR,
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THRER (A

1 T790M FEMRESHAMREFNERMESE
THREGHNER
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BAEFH (D

2 T790M M RESHEHREIF/NDRMESE
BETANLER

®2 49 PIRRAIENDIRME EGFR-TKI KA MABETHARECHARDLETHNZEE Cox BBDT

Tk RAEFEH BAERH

s BRAFAE

RR 95%CI P{E RR 95%CI PE
5 0.421 0.283~2, 145 0. 056 1.438 0. 899~2, 302 0.783
S 1. 895 0.317~2, 282 0. 749 1. 947 1.024~3, 812 2.334
% 4 1 5 0. 247 0.179~1, 302 0.130 0. 482 0.258~2,073 0. 943
I R4 #9 0.752 0.941~8, 521 0. 064 0. 981 0.782~2.527 1.088
ECOG ¥4y 0. 851 0.054~3. 802 0.073 2. 832 0.983~3. 654 0. 067
T790M AR E 0.653 0.069~0. 886 0.032 0.847 0.208~2, 696 0.008

BEE T790M 28 A% &6 I 77 s A 1 W #E Bk o 35, 4
BEN MR MERERXKRRE" . ARMS B H
HIRETE BRI, BB AT IRE.
B, A2 S0 3 % Bl ARMS 34l EGFR-TKI fit 25 )5
B T790M RERS, —EBE FATRAFE ZRER, X
Xt F M2 RN EERERIT I RALANEE.

BTG RFH, TITOOM HHERET 5 KB
NSCLC #HFE . M5 R M % 5L s IR 53 81 . ECOG
T4 B4 EGFR RAER R K EGFR-TKI 24 Fh K
X*k,H5 EGFR-TKI & G #HREAF X, ERE
Gt BN, y* =6.759,P=0.009, B T790M %
TRESEAEBEMEX, RAMBEHFRTEY,
T79OM %% 5 EGFR IR R TR AR BEB A
KU, RFEH THARRD, MABHBEKER.F
RESZH#H—SY KRERHTHR.

Oxnard M 41 T 7 EGFR SRR B & F I
RESEM T79O0M RESEBREMBE T XE,
RIME T790M EER¥ERKHRN 16 HEIE &
W, 8" EGFR-TKIJRJ7 3 8  3h & i T790M
EFRESH AT RE B i 25, 4 b RECIST 34 RB 12 8
IR R T R VR A A 0 i B B B AR A, BB RY
B HEEMT BRSNS AR T NSCLC &
BN RV IT , N TR 1T T790M R A8 i 3 1Y it 25 1

FRERFEH ., ALRHARZABETH, FE
EELBh#HE - KR, IF BN
T790M A8 , WA 77 488 5 1 ¥ 3 ) Tief 245 28 2% (T790MD 3%
18 R ESMEIRIBIT .

BT K, T790M fHHE R B H PFS.0S ¥#
T7TOOM A RERELK. Cox ZHESITER,
T790M EFHRAZF M PFS & OS WMy HE. X
5 Kuiper U f1 Li £ RER -8, GEKH—
BB AR L WE T 26 Hil4 EGFR-TKIRF K&
Hh B 25 A A /0 48 B B R R E R BT 25 /5 B mPFS
HNIUAA, RO AR R 32.3 AP, R AR
T790M A5/ 11 Hi R ZF W PFS ( 15.8 NH LB
KFXE T790M AR EH 6.6 MH,B_FEK OS
(37.8 M 38. 9 MAYEREGRITFE X, P=0. 617,
Uramoto ZUI B M, f54E T790M HE R HEH 5 £
RN 86 7Y, m T TTOOM BREEEN
13.3%,P<C0.05,

#£ EGFR-TKI Wi 25 B & o, 4% T790M 248
EHNTEHFWEEATRSSHEEMEX: DK
T790M FHHEMBETTRAR T MRHEEEK 2 &7
TEH AT 25 ML (K-ras A RZ . C-met FEHP 1,
BRAF EF R4 & BIM L4656 %) X ARG RE
RN ;3) T790M R FH 248 B 1) 7 R A AT 68
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2% EGFR-TKI fi# 25 ) NSCLC fL¥7 i 45 3, T i%
A7 25 %) ] BEA0R 1) T Xt TS 24 B R T ROR 40

BHHBIR RS, TTOOM REBRENFEREN
S3%L.E R B R KN 82%, T790M & T 5 =
EGFR-TKIsig 7 Z (8] B BA # 59 A e 2. SR,
AR ETFHEARRD, A REFE—EHRE HEE
HEAETZARLE WS FHILHBEFE—3KH
.

BZ. M T790M REEMBEREERFAEEFERXR
F ¥ 7 K PR O F 1L P X — R R R T & 8
HERWEE T7O0M RZE, EHFRERRERE
B KBS BRET RS v E A EA Rk
YT T RRAMKSE .

2% 30k

[1] Cataldo VD,Gibbons DL,Pérez-Soler R. Treatment of non-small-cell
lung cancer with erlotinib or gefitinib[J]. New Engl ] Med, 2011,
364(10) :947-955,

[2] Rosell R, Moran T, Queralt C, et al. Screening for epidermal

growth factor receptor mutations in lung cancer[J]. N Engl J

Med, 2009, 361(10): 958-967,

Rosell R, Bivona TG, Karachaliou N. Genetics and Biomarkers in

personalisation of lung cancer treatment {J]. Lancet, 2013, 382

(9893): 720-731.

Majem M, Remon J. Tumor heterogeneity: evolution through space

and time in EGFR mutant non small cell lung cancer patients []J].

Transl Lung Cancer Res, 2013, 2(3); 226-237.

Ma C, Wei S, Song Y. T790M and acquired re“sistance of EGFR

TKI: Aliterature view of clinical reports [J]. J Thorac Dis,

2011,3(1):10-18.

[ 6] Jiang T, Ren S, Zhou C. Role of circulating-tumor DNA analysis

in non-small cell lung cancer[]]. Lung Cancer,2015,90(2):128-

134.

[ 7] Haber DA, Velculescu VE. Blood-based analyses of cancer: cir-

culating tumor cells and circulating tumor DNA[]J]. Cancer Dis-

cov, 2014, 4(6): 650-661.

[ 8] Kimura H, Suminoe M, Kasahara K, et al. Evaluation of epi-

dermal growth factor receptor mutation status in serum DNA as

a predictor of response to gefitinib (IRESSA)[J7]. Br J Cancer,

2007, 97(6) . 778-784.

[97 Bai H, Mao L, Wang HS, et al. Epidermal growth factor recep-

tor mutations in plasma DNA samples predict tumor response in

Chinese patients with stage [[[ B to IV non-small-cell lung cancer

[JJ. J Chin Oncol, 2009, 27(16):2653-2659.

2.8, T, 5. B/ R B B M E EGFR 3 K 2 1§

¥ DNA K [T]. 4 M@ BriG s, 2014, 21(1):29-33,

f10]

BE.E T790M 54 NSCLC B # EGFR-TKI 4k % it 25 X HJ5 M % 4

(11]

[12]

(13]

[14]

[15]

(16]

[17]

[18]

(19]

"[20]

(21]

[22]

Kuang Y, Rogers A, Yeap BY, et al. Noninvasive detection of
EGFR T790M in gefitinib or erlotinib resistant non-small cell
lung cancer [J]. Clin Cancer Res, 2009, 15(8);: 2630-2636.
Newman AM, Bratman SV, To J, et al. An ultrasensitive method
for quantitating circulating tumor DNA with broad patient coverage
[J]. Nat Med, 2014, 20(5): 548-554.
Fujita Y, Suda K, Kimura H, et al. Highly sensitive detection
of EGFR T790M mutation using colony hybridization predicts fa-
vorable prognosis of patients with lung cancer harboring activa-
ting EGFR mutation[J]. ] Thorac Oncol, 2012,7(11).1640-
1644,
A BFALKF B S EHRE EGFR #RE B RELN
BAHI]. eI 2, 2014,21¢19) : 1517-1520.
Rosell R, Molina MA, Costa C, et al. Pretreatment EGFR T790M
mutation and BRCA1 mRNA expression in erlotinib-treated advanced
non-small-cell lung cancer patients with EGFR mutations[ J]. Clin
Cancer Res, 2011,17(5):1160-1168.
Oxnard GR, Arcila ME, Sima CS, et al. Acquired resistance to
EGFR tyrosine kinase inhibitors in EGFR-mutant lung cancer:
distinct natural history of patients with tumors harboring the
T790M mutation[JJ. Clin Cancer Res, 2011, 17 (6): 1616-
1622.
Oxnard GR, Paweletz CP, Kuang Y, et al. Noninvasive detec-
tion of response and resistance in EGFR-mutant lung cancer u-
sing quantitative next-generation genotyping of cell-free plasma
DNA[J]. Clin Cancer Res, 2014, 20(6).:1698-1705.
Kuiper JL., Heideman DA, Thunnissen E, et al. Incidence of T790M
mutationin (sequential) rebiopsies in EGFR-mutated NSCLC-patients
[J]. Lung Cancer,2014,85(1);19-24.
Li W, Ren S,LiJ,et al. T790M mutation is aaaociated with Bet-
ter efficacy of treatment beyond progression with EGFR-TKI in
advanced NSCLC patients[]J]. Lung Cancer, 2014, 84(3).295-
300,
Wonjun J, Chang-Min C, Jin KR, et al. Mechanisms of acquire-
dresistance to EGFR tyrosinekinaseinhibitor in Korean patients
with lung cancer [ J]. Bio Med Central Cancer, 2013, 13(606) .
1471-1507.
Uramoto H, Yamada T, Yano S, et al. Prognostic value of ac-
quired resistancerelated molecules in Japanese patients with
NSCLC treated with an EGFR-TKI[J]. Anticancer Res, 2012,
32(9) . 3785-3790.
Thress KS, Paweletz CP, Felip E, et al. Acquired EGFR C797S
mutation mediates resistance to AZD9291 in non-small cell lung
cancer harboring EGFR T790M[J]. Nat Med, 2015, 21(6);
560-562,

W BE#:2016—01—27 {BEIAKI:2016—02—10

(3 k)



