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[(WE] BHH HTuBHREELZZ-—KREKAKE T AR R EH 4 A (EGFR-TKD % 77 &t 24
J& 9N A d TTO0M R E A G Hra, Hix KE 2014 %5 A 18 %2016 % 12 A 31 Bk —&K EG-
FR-TKI @} 25 e s A M AR & & & 48 4], R AR R Y Wik £ X & % (super-ARMS) ik it 47 5 &) fn % & DNA
¥l TTOOM BE Ao E5FEMEE, BGR IS HHRMMIERESE P, ot T700M £ T 26 4 (54.2%),
— K EGFR-TKI %77 G ey Mg B e P L # R A A (PES A 11T A A, PAEE A FH(OS) A 30. 4
MAGERES>MH R 7 ,PFS 55 A o T7T90M MR ER B FAHMEHKA X, 2F A% FEL(P=0.021,
0.040) ;82 T790M R E fabk & H b T7O0M R XM %% PFS £ K (12.4 A8 vs. 9.4 AA), B—& TKI %
MAEA =R E T PFS ZK(14.6 MA vs. 104 MNA). 5B ESHEZ =, T7T9OM B Ek &4 PFS 695k 5
Hv A % (RR=0.479,95%CI:0.239~0.961,P=0.038), A T7OOM AR T T RE LW H G EER
HE AR ETE GBI L T7TOOM £ E MME(*=10.018,P=0.002), &it —& EGFR-TKI &% /5
e T790M R Z Atk we A B AR &% PFS £ K, AZ A A5 F R H h I TT90M £ & Atk
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Effect of peripheral blood T790M mutation on prognosis in 48 cases

of advanced lung adenocarcinoma secondary drug resistance
HU Aimin' \ZHENG Hua',LI Kun®,GAO Yuan'.LIU Zan' ,ZHANG Tongmei',LI Baolan'"
(1. Department o f Oncology ;2. Department of Pathology ,A f filiated Beijing Chest Hospital ,Capital
Medical University/Beijing Tuberculosis & Thoracic Tumor Research Institute sBeijing 101149,China)

[Abstract] Objective To investigate the effect of peripheral blood T790M mutation on the prognosis in
advanced lung adenocarcinoma after resistance to first-generation epidermal growth factor receptor-tyrosine
kinase inhibitor (EGFR-TKI). Methods Total 48 cases of advanced lung adenocarcinoma resistant to first-
generation EGFR-TKI were collected in this hospital from May 1,2014 to December 31,2016, The super-am-
plification refractory mutation system (Super-ARMS) was used to detect peripheral blood free DNA T790M
mutation. The relationship between the mutation and prognosis was analyzed. Results In 48 cases of advanced
lung adenocarcinoma, T790M mutation by blood detection was in 26 cases (54.2%). The median progress-free
survival (PFS) after the treatment of the first generation EGFR-TKI was 11. 7 months. The median overall
survival (OS) was 30. 4 months. The univariate analysis indicated that PFS was related to peripheral blood
T790M positive mutation and the number of treatment drugs lines.and the difference was statistically signifi-
cant (P =0.021,0.040). The patients with T790M positive mutation had longer PFS (12. 4 months vs. 9.4
months) ,moreover PFS of the first generation TKI as the second line treatment was longer (14. 6 months wvs.
10. 4 months). The multivariate analysis showed that the T790M mutation status was the independent influ-
encing factor of PFS (RR=0.479,95%CI :0.239—0.961,P =0. 038). The peripheral blood T790M gene mu-
tation status was related to the progress type after drug resistance. The patients with distant metastases were
more likely to appear T790M mutation-positive (X*=10. 018, P =0. 002). Conclusion The patients with posi-
tive blood T790M mutation after first-generation EGFR-TKI drug resistance have longer PFS,and those with
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distant metastasis are more likely to have blood T790M mutation positive.
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lung adenocarcinomaj;epidermal growth factor;receptor-tyrosine kinase inhibitor; T790M

mutation;super-amplification refractory mutation system
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ceptor, EGFR) i 2 & I it 411 ] 77 (tyrosine kinase in-
hibitor, EGFR-TKD 9 - i J& ili 88 ¥ 77 & 1 4 L 72
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BRRAGERITZ RS M 2014 455 A 1 HZE 2016 4F
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— AU EGFR-TKI 1if 25 i [ # 48 . kA7 7] o o4
T8 . ARRHE . (DA LUEFIS Ty M b/ IV il B8 5
() BETEIRIT AT C AT EGFR BB AG I, W18 A
EGFR N BUR R, H4%% EGFR-TKI 4[4 J5 7 5
(3)48 il 8 35 Y AE 88 m] 36 97 I 4 J5 B @ 6 ~ 8 Ji] AT
CT ##r, B 200 1% 3F 8 J5 AR b A, JF A7 ik e Js
HEER
1.2 &

1.2.1 Kk EFH

TOREN A0 SR AL 4 S8 A B P AR RO 12
H 3k e B0, 55 [ AR 5 i g8 U /E 41 (Eastern Co-
operative Oncology Group, ECOG) & J1 I B IR 7 7
53 TNM 431 (2015 4F55 7 fR 4 BAFR 1) » e ¥ EGFR
GRAR, —A% TKI 259 2 FK L it 24 Ji5 i Ji 2 7Y (Jmy &8 ik e
s ) iE R L T790M AR R &, 41 41
T790M AR . FF 6 LR A 445 1 8 3k 48
Bl A UE 37~78 % AR R 62 %, Hih, 55 22 i,
2 26 i, ANWEAE BB O W R S — AR WA D T
100 3O Jr 4 il 64. 6 % (31/48) . ECOG 1434 0~
195 47 f5,2~3 43 1 i, [IB A 8 4, IV 40 4, Fir

HEBEMBIT R A 205K i A EGFR 2t H )
B2 A, Horh 19-Del 28748 31 4], 21-1L.858R 28 7% 17
B B TR &M T790M 2848, EGFR-TKI /E A £k
M UL YT 43. 8% (21/48), #1145 EGFR-TKI 4
Y PES R 11.7 A .

1.2.2 BARE S BRAEHET *

JirE BETENR CT KA nimE it B s, R&E
R EH K 5 mL, B T4 A I 5 5 5 i &
ODEN, THINE 2 h WA B I3, 5 4% 2 000X g B
L 10 min, B EJZ 17 ; 5 8 000X g B.L> 10 min, B
FiE W, ¥ Qiagen (55114) QlAamp Circulating Nu-
cleic Acid Kit 25 & 4 B 45 , $2 HUAM A 1 il 25 DNA.,
SEENGEAT R, 5 R T — 20 CARAF . Bl REAR
DNA Jii & % B # B ) 1~ 3 ng/pl., F ] £ 8 2946
PCR ¥ (A28 EGFR %€ 48 56 R kg DU 3 500 &, 11 38
), K W BT A REAS 9 EGFR 3R 3 3t P %€ 25,
SLANY6S S} 5% ) PCR AL C 11 72 4) #EA7 R I,
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ar G e B 2 S H T CT R,
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E LG f# (complete response, CR) | #4322 fit
(partial response, PR) %2 5 (stable disease, SD) Fll i
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FE S EGFR-TKI VAT 15 1 KT 46 25 0k 3 2
WET- G 1 WRAETT . OS & S WSR2 1956 1
RIFMH BAE T80 5 1 R BE DT AT E ]
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W, 2 A fE 2R, Log-rank B8 A FR2Z R, R
Cox Hu I XU [T ) A 8 1 47 22 R 40 i . AP <<0. 05
RERABGIFE L
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2.1 48 #] — 4%, EGFR-TKI &t 25 & 0% 40 A A% 0% & %
PFS %% B % 5 #1

A8 15 1 SO it i s A A 24 BB L i R RS 33 A
(68.8%,33/48), N7 18 ] (37. 5% ,18/48) , Jif
R 9 ] (18. 8%, 9/48), P 4l iy i N #E % 6 1
(12.5%,6/48), i PFS Ky 11.7 N H . fii OS K
30.4 A, HHZESHTE R —18 EGFR-TKI 67 By
PFS 548 1t T790M 2748 & — 4% EGFR-TKI &7
WA (P =0.021.,0.040) ; Ifil. T790M % 48 [H 1 5
FHH T790M 2248 BHPE B & PFS K (12,4 ™ H ws.
9.4 4~ H), H—1C TKI 24 ¥1E R B IT I L — 28
RIT R E T PES K (14. 6 ™ vs. 10.4 4>
Ao Wk 1, 2R E 48 B /x, PES U5 48 4 1
T790M RAF 54 5,1 OS 5 B E AR L% 3] AR
B AN E I T790M €748 . — 4 EGFR-TKI 25 ¥ iR 77
LB 2 Je HE R IE O, LR 2,
2.2 48 4l — & EGFR-TKI @t 25 #9 0%, 29 B B % % %
& T790M A B % %89 % m B & 547

A8 5] B 30 i i 9 AR P, R T790M BH 4 28 A8

¢ AEF 202258 AFHSLAEH 1M

26 151 (54. 2%) . 1. T790M & K 22 45 i 52 ) [H £ 15 i
gt R L, A B A A S L
T790M %458 B (X =10. 018, P =0. 002) , W3 3.

x1 48 B — & EGFR-TKI it 25 By B HA B R s B &
PFS #MmE & 5

AL S n  Hifi PFSCH) 95%CI P

51 0.324
i1 22 11.7 7.777~15.023
o 26 11.7 5.954~17. 446

AR 0. 346
<60 % 18 9.0 1.516~16. 484
=60 % 30 11.7 9.016~14. 384

W% 0.272
A 17 11.7 7.666~15. 734
¥ 31 11.7 8.755~14. 645

(R RN 0. 992
19-Del 31 11.7 9.202~14.198
L858R 17 12.4 4.333~20. 467

1fi. T790M %A% 0.021
[H 26 12.4 8.652~16. 148
[5Rs 22 9.4 5.263~13.537

—f% TKI 254 0. 040
—LRIRYT 27 10. 4 6.329~14.471
TERIRYT 21 14.6 11.236~17.964

Tiif 24 J 3 Je 5 7Y 0. 120
Jr 8 30k 23 10. 1 5.170~15. 030
LA 5 F 25 11.7 10.068~13. 332

*x2 48 #l— X EGFR-TKI M Z5 R AN AR B £ PFS R OSH S T E COX R S
PFS 0S
i R 455 i
RR 95%CI P RR 95%CI P
£S5 0. 856 0.323~2.268 0.755 1. 045 0.342~3.193 0. 939
A 0.639 0.338~1.211 0.170 0. 989 0.493~1.984 0.974
W A8 155 B 0. 831 0.293~2. 362 0.729 1. 034 0.324~3.297 0. 955
il T790M RAZR S 0. 479 0.239~0. 961 0.038 0. 851 0.414~1, 747 0. 660
— 1% TKI A7 24K 0.582 0.305~1.111 0. 101 0. 850 0.413~1.750 0. 660
i} 245 5 30F Jee 26 0. 939 0.486~1.815 0.852 1.027 0.490~2. 152 0. 944
%3 48 #l—& EGFR-TKI Tt 25 R HA Bfi i & o R348 fl— EGFR-TKI i} 25 i HA A PR i S8 & 1l
T790M REMFME RS Hn (%) ] T790M REMFME RS Hn (%) ]
- i T790M T790M ” b S : T790M T790M ” b
(+) (=) (+) (=)
P53 0.002  0.961 VIR 58728 0.016  0.900
5 22 12(54.5) 10(45.5) 19-Del 31 17(54.8) 14(45.2)
E'q 26 14(53.8) 12(46.2) L858R 17 9(52.9 8(47.1)
) 0.559  0.454 i ) 2 0.006  0.938
<60 18 11(61. 1) 7(38.9) AR/ BB R 33 18(54.5) 15(45.5)
=60 30 15(50.0) 15(50.0) Bk e 15 8(53.3) 7(46.7)
T S BB 0.016  0.900 iiif 245 5 30F Jre 25 7Y 10.018  0.002
H 17 9(52. 9 8(47. 1) JR) H i e 23 7(30.4) 16(69. 6)
X 31 17(54.8) 14(45.2) VEAb GRS 25 19(76.0) 6(24.0)
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—f EGFR-TKI {697 Hh B2 R 2= ik B )5 . 4 41
KA T790M SEAR K I 1) 4 A i, {H 4 bR A
FRIUE RME Fr A B L 5T 2 AN R 428 1l o 70 V01K 3 A4S
Ko ERERE Y fe v ik e S s bk 2 m
WIE ., AN A EGFR HUS 5 28 i g 39 il i 98 5
#. 1 — 8 EGFR-TKI & 97 # & 5, >k | super-
ARMS kil it T790M K&, 25 3 7w L 7F 48 i 4k &
i 245 J A L i T790M 2848 BH M 2R 54. 2% (26/48)
LR FE W], 7E— 1 EGFR-TKI fit 25 i 52 %, 4b
JA kR A F EGFR 3£ T790M %E A 28 728 BH 1 F AKX T
HEFRA, AR I T790M 28748 M &R Ky 16, 6% ~
32.4 %, GAO M HE 105 b [ #E d, ARMS
Rl ) T790M BHE R 54 %, A 4R A Z ARG
ARMS # i R super-ARMS, 7E5| ¥ 3 il Edsm 1
AR TR ks R AR, BA
JE R e PR e U, AR R L WA AR R 19-
Del i 58 F AHE T L85SR REMWHB EE RS K&
T790M 5751 | A2 f % 1 T790M %€ 78 BH 1k 2% M
s ATRE A BE AR /N, B 19-Del H K £ (64,
6%,31/48) . Mg B2 A RE R HIFH . AWF5
SERAIESE 3T super- ARMS 6 1fi. T790M HE A, &
HLER A 7.

AR P EH RSN BR, —f EGFR-TKI fii}
25 )5 I T790M 2878 BH 4 £ 3 b T790M 58748 B 1 /&
FPFSWK 2.4 MH vs. 9.4 M), H—4L TKI
HYIE N ZRIRIT L — LR IT MR PFS B K
(14.6 N H wvs. 10.4 NH)Y . MZHEE 5P Bx.PFS
5 1 T790M A8 4R B A XK. OXNARD % %
B —% TKIRIF R IEA T790M 2878 FHE 1Y i e
JE A B K T8 T790M 8728 B i A W58 &
PLL.T790M 275 PH M 3 BB AR R 7E 8 28 ol 3F 1 42 2
EGFR-TKI JA 77 iy f % b 8 85 (61, 9%, 26/42)1,
XAl fie 5 KW EGFR-TKI JAJ7 X} T790M i 24 58 2%
% S A G 1 A = 7E NSCLC #F R H R f2 b &
A AR 48 B E LA 21 BPRE—A% TKI 1R 4k
BT, FEREK R (16/21)  H PFS B, HAl g
B - (D I R A 5T % B0 3% 85 Je M b 3 3R B e I i
TR R K PES; (2) Zad — £k Ak )7 I, e 1 e
W IR ITROR A 45 (D) &ad 24697 5 EG-
FR i 24 56 ] g i AT 5 S 25 8 8 & 4. H
TV At 9 EGFR 28 78 BH % B 3 09 36 97 B X 5 1)
AT P BT A5 (0 2 TR R IR 97 97 AL
WETE AR 85 /0, B 5 %F A4 64 i i 3 NSCLC
BAE AT, S5 R R B, 5589 ) 5 LI IR 9T O ik
FHEE S SR A A 97 I 38 ) 36 97 30T I R 7 RBH S, (1
WFIGIF a3 PFS & OS T4t 2%, A
HEZWE T B, — 1 TKI B 97 4L BT A 5 R
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PES Fl OS, 1# 75 A A (1) 7 BE M 52 K UE 52

AWFFELE T B, 1l T790M 3 (K 58 725 (1) 5 Wil
N & 5 25 )5 dF RIS R X, 1 imdb % % 45 5
Bl T790M 2848 [HM: . 3X AT fig A& PN o Jm b i % j 3
) ik I8 2 72 g B v L FE MLV R R R S A B, A4l
hE RS 33 1) (68, 8%, 33/48) ., fil N ¥ #% 18 i
(37.5%,18/48) ¥ # 9 #1(18. 8% .,9/48) , H1.4 Jiiy
N EER 6 1 (12.5%,6/48), HBF5E &K B, T7T90M
AR 5T 25 5 i R A AL A G, 161 Bl F At 74 )
T790M 2848 Horp 5 B B 1 i T790M (1 %8 48
R 61, 9%, A Mk B 1 i T790M [ 2848 Ky
38.5% ., “H W =S A G L (P<<0.05) ",
ZHANG %500 5035 40 hy T s 9 5 % i D 2 s i L
il CHEAh I b e 75 I 2 R e #%) 3 4, 45 SR R B 3 4l
BEWE G RE TTOOM R4S, %4584 T —18 EGFR-
TKI 78 I R PEAl B 48 5 8 .

H AT =t EGFR-TKI § [n] 25 BL VG 8 Je &) 32 hf
FHF X — A0 80 ) it 245 J5 1 B T790M 28 4% 119 i 1)
NSCLC ## ., Bt 5 EGFR X ATP 454
B2 M SR -797 B LR T i AN 25 A B R e (R
5300 ¥ o DT 900 61 e 93 6 A 5 AR A S G b E B, B P R
B 5 T790M %2745 i EGFR 3£ Fil J7 2 B 4 B % 200
FEDT L Ak I R BFSE AURAS R E 0, 545
ARIF A B VG JE /) TR A PFS B 48 Jin (4. 4 S A
vs. 10,1 A, B W 2% i Rt B 538 5 (31% ws.
T1Y0) W SR i R LI R B 3G I (4. 1 A H vs. 9.7
NHD,

ZE AR LRI T790M 2848 HAA 1K Y I IR 4
1B, 0 HE 2 VM 3% A T DA Sy 41 20 2% 4 0 1Y #h 72 T
B AR KRR 25, 8 5 B E A ERIIR YT
H 2 3y (] B BIF 5 34 T L B 22 1 R AR S R i R
PEBF 78 K UE B L 2538 .
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