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Epidermal Growth Factor Receptor T790M Detection in
Predicting Efficacy of Osimertinib in Patients with Non-

small Cell Lung Cancer
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(1.Zhejiang Cancer Hospital ,Hangzhou 310022, China;2. Zhejiang Key Laboratory of Diagnosis &
Treatment Technology on Thoracic Oncology (Lung and Esophagus), Hangzhou 310022, China)

Abstract: [ Purpose | To detect epidermal growth factor receptor (EGFR) p.Thr790Met point mutation
(T790M) in patients with non-small cell lung cancer(NSCLC) and to investigate the correlation between
T790M detection and the efficacy of osimertinib. [ Methods] One hundred and three NSCLC patients,
who developed resistance to first generation EGFR-tyrosine kinase inhibitor (EGFR-TKI) and admitted
in Zhejiang Cancer Hospital from March 2017 to June 2018, were enrolled in the study. Plasma EGFR
T790M was tested by ultra-amplification refractory mutation system (Ultra-ARMS). The efficacy of os-
imertinib in T790M-positive NSCLC patients was analyzed. [Results ] Among 103 EGFR-TKI resistant
NSCLC patients, plasma T790M was positive in 28 cases(27.2%) and negative in 75 cases(72.8%). In
23 plasma T790M-positive patients receiving osimertinib treatment,there were partial response (PR) in
15 cases,stable disease(SD) in 6 cases and progression of disease(PD) in 2 cases. The disease control
rate(DCR) was 91.3% ,and the objective response rate(ORR) was 65.2%. The median progression free
survival (PFS) of osimertinib was 12.5 (95%CI:11.2~13.8) months. Nine plasma T790M-negative pa-
tients were subsequently examined with tissue specimens,and 3 of them were T790M-positive. Six
plasma T790M-negative patients without tissue tests were treated with osimertinib,among whom 1

achieved PR ,and 1 achieved SD(PFS was longer than 5 months). [Conclusion ] Plasma T790M detec-
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tion can predict the efficacy of osimeritinib in NSCLC patients with first-generation EGFR-TKI re-
sistance. Patients with plasma negative T790M are suggested to perform tissue T790M test to ex-

clude false negative results.

Key words : osimertinib ; epidermal growth factor receptor;tyrosine kinase inhibitor;non-small cell

lung cancer
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growth factor receptor-tyrosine kinase inhibitor, EGFR-
TKI) 2REEKKFZIK (epidermal growth factor
receptor, EGFR) 3 DA S 8% 5 A% 1) i 30 il 9 A8 2 — 28
YT R, BIRXE EGFR-TKI 1 fe ¥ 521 %A1
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PFS) N 10~14 D H B JUT A7 B & e & 23 R AR T
24, EGFR-TKI 2R 45 P it 25 19 fie % WAL HIE EGFR
T790M i RAL , 50%~60% ) 3RAF VL 25 /& & T790M
R FHE . T790M %728 530 EGFR 2 [H 20 541 .
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M 251567, 2017 4 3 H 24 H I ZE i 24 i 4 2
ARy HEE b T B BT 24 B A B e R (AZD9291), A
A e e B =AU AT Wk BV EGFR 5878 1
|, 35 F T 55 — 1% EGFR-TKI 1} 24 J5 T790M FH 1 1y
Jey 0 e 00 =% e A Pk AR /N 40 B Bt 98 (non-small cell
lung cancer,NSCLC ) &,

EGFR 72K H i 475 LA 2 2LbR A K6 I 2y 4 h
e AER AR I PR T AE b i T P s A O 22 | ik
Z ] PRI A SRR, el A5 m] R DR A I A e g
HAVBRAEAEXE LRI ShJ i b A7 7k A i
4 IR FE . P8 TR LAY A6 20 5 DNA (circulating
free DNA,cfDNA), X2 ofDNA A&z 1 e i A= 4
FAR B SN MmN A AE NSCLC /3% EGFR 3%
PR g AR A I R AT AR KT 7 . AL EGFR T790M %%
ARKE I F7 kA Z 0, 40 BEAMing  Cobas 4 4% BH i 28
A% ZR 4i (amplification refractory mutation system,
ARMS) ddPCR \NGS 45, Herfr ARMS %02 5 i i
SR SN I EGFR PR 988 K i 7 v o 3 24
075k 1) B SRR R R S P A i 2 5, T 00 B A
BRI S g B ik A 2

Ultra-ARMS 75 35 2% TS 9EOEE 1 PCR F- 7,
FI 98 742 7 57 97 1 PCR AV fie ith 2 0 B 45 5 4 DU
FEH R E R, K BR L ARMS & G T
i £ (melting curve) F1 87 2E A9 DNA BH i 7 1) B A= 7Y
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5 DNA AN g 14 ; Evagreen YIS AR H(H
SRE G5 A 2 X AR RR S R 38 R B it
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IT RS AH DG i R DL FRATT BB P 3 BT 1 L
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EGFR-TKI 3£ 15 P: it 25 £ 325 46 1 EGFR T790M %€
AR BHPE SR DR T 5 1k A A 45 SR A P B A
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1.1 #SRERME

] Jost P 3 B Wi VLA MRS BR e 2017 AFE 3 H &
2018 4 7 H 245 —1% EGFR-TKI 4 47 & 5 45 P it
245 HA7T 4N 1l EGFR T790M & i) (1) i % ¥ NSCLC
B MWARRUE . OFFFE EGFR USRS 7 1) J7 & 1
NSCLC % ; @4 RECIST 1.1 Mubr A ol iEA
*b; GBELEIRG R 32 25 T4 — 1% EGFR-TKI #2535 57
(FARRE S BB e JEIK e ), (3 o8 & i 5
SRRSO 6 N A MR R E ; @5 — 18 EGFR-
TKI 254 24 15367 J5 e gk ot g 5 O 24 )5 47 1M
EGFR T790M #:i ; @©1ft EGFR T790M # il fiif oK 2
32 Hofh 4 BIGYT  HEBR AR E . O faf P2 3 B i FE A
oY, QFE TR B3 B e 3h )T 2 )5 BEAT I EGFR
T790M F il . 75 A A LR HE AN A5G HEBR A5 fE 1) 18
FAL 103 i, A AR VLA 1 (Figure 1),
1.2 MmEFRARES MEREIF DNA 12

25 kR A AR K Sml, B A EDTA bk e
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molecular assessment (N=103)

Acquired first generation EGFR-TKI
resistance without available tissues for

Plasma ctDNA T790M test
(N=103)

/\

EGFR T790M negative EGFR T790M positive
(N=75) (N=28)

l

Osimertinib treatment
(N=23)

|

[ Efficacy evaluation and

survival analysis(N=23)

N NN

Figure 1 Study scheme

O ,2000r/min 5.0 10min, W HC_E VI3 45 58 &
1.5ml .08, 12 000r/min &0 10min, B EEE
T L5ml B0 BB R T-30 CukH . ks
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in Solid Tumors, RECIST) 1.1 M4 N 58 4= 2% f# (com-
plete remission,CR) . #B 43 2% fi# (partial response,
PR) B (stable disease,SD) Fl1% 5 it J& (pro-
gression of disease,PD), k7% CR =% PR 19 & # 4 J#
Ja FERIAIT R, BRI % (disease control rate,
DCR)=(CR+PR+SD)J il £/ 5.9 11 54, % VAT 0%
(objective response rate, ORR)=(CR+PR) ¥ {5l £/ i
T KL ST AR PRS , PFS JE SCR MR A B Je if
I7 I 0y 22 95 1 o BUAT A D PR S B R T A9 I (]
1.6 HitzEaE

KH SPSS17.0 #AF AT HAR 73 . EGFR 7%
REE PFS X % K H Kaplan—Meier % 73 #7 , Log-
rank Kl 22 5 L GE i L R HLECR IR IT
Kl P<0.05 225t A it 22 8 X,

(Response Evaluation Criteria

21 NARG—RER

AZH 103 19 /B 3, 422 [ B it g F 5% B 2% (TASLC)
55 8 WRTNM Z3 3350 IV 391 957k 25 1], 2otk 78 il
EIYE IR 42~71 % P ARE S 59 % BRAE 92 1, IR
Wi 2 B, AR teAE /NI 9 B 15 MRS VRS
(PS)0~1 43 96 i ,PS 2 43 7 14 ; W 40 22 5] , A~ W
81 i, —&kiZ % —1 EGFR-TKI i&397 76 ], —£k
o 2R DL b Z 5 — % EGFR-TIK 3897 27 4 .
EGFR 21 4%+ 1.858R 7% 56 4] (54.4%),19 4b
.7 DEL 7% 47 1] (45.6% ) (Table 1),
2.2 SMEI T790M 4 45 F

7E 103 fl 8 v ek I 2 28 1] T790M FHYE,
75 1 T790M BAE , T790M BHE = 27.2%(28/103)
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Tabel 1 Baseline characteristics of study patients(N=103) Hrp 19 4h i F DEL 2828 ) s 5 /i 2] 12

Characteristics Cases Proi)(;;;tion i 5 5 T790M FH 7% ,35 5] T790M FA 1 ;21
Agelyears) ST L858R ALK E Kl F] 16 1] &
=60 71 689  T790M FHE,40 (5 4% T790M Btk ., T790M
el 32 3L PSR AE 19 41 8 F DEL €725 F 21 4F
Gend e , TN
Ml BT L8SSR 8748 P 2 5 WA ST
ale 25 243 .
Female 78 757 X(P=0.157),
WHO performance status ﬁ 9 {ﬁﬂ 5" E] 1. T790M BH 4 £ %‘E éiﬂi:
o BN AT RS RAMASURI3 P ST
i ' W] T790M %%
istology
Adenocarcinoma 92 89.4 23 BEEFEREEIETITNITEME
Adenosquamous carcinoma 2 1.9 AN E I T790M FHH: 35 A 23 (i35 57
Other 9 8.7 Sk VAN H PR 1 ]
EGFR mutations before first generation TKI therapy TR&FRLE T, I PR S f
1.858R 56 54.4 (65.2%),SD 6 i (26.1% ) ,PD 2 {4 (8.7%),
19DEL 47 45.6 DCR & 91.3%(21/23) ,0RR 65.2% (15/23),
Prior treatment BEA BE 1 kB AR AR B0 UL IET 2 (Figure 2)
First generation EGFR-TKI as first line 76 73.8

o 3/4 FAR N LA, #E 2018 48 H

First generation EGFR-TKI as second line or third line 27 26.2
10 1) £ 3 h BLBR E I 13 B B8 47 e

e B 45 B JENR YT, A B e R YT Y R L PES

o W 125 4 F (95%CI: 11.2~13.8) PFS [l %
%0 40’: UL 3(Figure 3),
P iII {5k 1Y A 6 il T790M I )
Ei% 0 IIIIIIIIIIII.II S BORHAT YOS K A UG B 20K
Emm | LD DL — LU B A B JE ML IR T L 1 B AR T
i 0 IIII PR, 1 i SD(PFS R[] st 5 4~ ), HA 4
S IE'e
é -80
100 Cases 3 3 i
Figure 2 Best percentage change from baseline in target lesion
size for patients with plasma T790M positive NSCLC receiving EGFR-TKI # [5] 3457 ik i J5 £ 3 85 % bl
osimertinib therapy(N=23)
) Z AL EGFR T790M 43 FIFAl
woor=y "0 Comeored | H U0 B RS 12 7 35 50% B9 EGFR %€ 75 1y
_ %00t AT NSCLC #i7E4E, % T RAHH I %, h
% ok f T AR A B 22 51 DNA Bkt [ e Bt
Z ol K Z A A SbRAS . HAb HA PR S 815 B
' K BLAETE S P S I iR 07 B RN, A
2001~ - IE A AR AR % /D 230 B R R
. . N — 76 A 2 U B T AR R
0 5.0 10.0 15.0 20.0
PFS(months) F18) 25 AR fie g e TR 43 10145
Figure 3 Progression free survival (PFS) for osimertinib A1 JE I AR TS KT HE AT ctDNA 43 #1 H
therapy(N=23) A5 — B ARG P, 010 COFE) T PRI 437 4
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MR CAE s @ F T W 0 9 [v] 373 7 97 3% B VS 7 36
A bR Q)R A I i 25 28 AR A 780 e T AT
] AURA 056 i [m1 B 43 B b, {8 BEAMing Jr
PAE O MR 2 43T I T790M AR 2, & 308 7 8¢
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i eTAm-Seq KLl Ifil ctDNA T790M 25 5 w] U455
B e Z4IBYT EGFR 75 R NSCLC B34 9T 3L
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EGFR-TKI T 25 Ji5 F- 3 #6: 41 21 T790M BH M 8 %, 3%
Z WA R B ORR 62% ,DCR 909%™, Wik, AHF
PR FE T Ultra-ARMS #8000 J7 2 /9 1l T790M FH %
AR AR E , TS A SR AR IR AR

JUAE AN IE, T790M A6 W 1) 42 A 1 ATH S8 2 4 2L A%
A ARBEFEH A 9 F T790M FAME: 3 5 Se k47
TR KR AL ZURE I3 AE 41 20 bR I E)
T790M &75 . 45 6 il T790M B ) H & B R 4T
H AR (H BRG] 8 A B Je ML BT, 1 )R
45T PR,1 4 SD (PFS i) 5 4~ H),2 il
HEGIRR S . BEAEGFFRUE i T790M FHAE Z A%
T2 SRR ARG I F B P 5 i A A7 A R B PR ke
XFF A0 T790M 44 ) £ | I 1 vk PR A T 41 41
TR0 I T790M BH P4 6 1 25 1K 21 2L bR A K I 1y
FH A 2 A4 D R AT RE QDAL SR A Hh il Jed 41 i DNA
TN 2 QM T FDNA IR T3 43 b 75 41
MORFERE L, FEIE 5 MR U AR W24 A5 B e & —
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EGFR-TKI FRA5- 1 i £ 4 5 2 1 3% T790M BH 2 K
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%00 I AG I &5 AR T, E A H AR P R R 2 N Al
WJOG 8014LTR #ff 5% 5k Fi ddPCR 4 il Jr 1% & B4
— 4% EGFR-TKI Tit 25 i 1. EGFR T790M FHYE R
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