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Abstract:Non-small cell lung cancer (NSCLC) is one of the common malignant tumors, accounting for 80% of all types of lung cancer.Many NSCLC
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patients are already at an advanced stage at the time of diagnosis, and platinum-containing dual -drug combination chemotherapy has become the
standard treatment for such patients.However, chemotherapy drugs have limited effect on improving the survival of patients with advanced NSCLC.
Epidermal growth factor receptor (EGFR)-tyrosine kinase inhibitor (TKI) can significantly improve the survival of NSCLC patients with EGFR
mutations.However, most NSCLC patients will develop drug resistance after EGFR -TKI treatment.This article reviews the mechanisms and new

treatment strategies of EGFR-TKI resistance in NSCLC patients in recent years.
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PR ZEZ— B, B FaRpLE A, R rEseT i |
ATP 454 s A5 5 EGFR-TKI 345
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569 .BIBW2992 .CI-1033 %5, X LLR AT 386 TKI A B2
N TG R EBRIGTT Y AR TAESE ) EGFR-TKI
BIT, AAiEER) EGFR-TKI L4454 T EGFR i
Il ATP S5 B0 s cys-797 , 4k 25
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JH R A% 25 p LA 53 [ PR DO Y, e B
A R RS IR 9T R e H B A e ek
254, ST Re 2 A i P (5 S B T H T
R RRGTNG . &I e —Fh B0 Z2 50 15
TKI, 7EZF G MR ¥ o T R AR
TEPE o LR AL 2R W 1) SR LA S R IR A
Ao fE NSCLC yRyT i, S s & et Lk,
R 5 eI R TR YT IS AR A% 1 st
HBE D TCHE R, R BEAA R i W 2% it
R, (HPIA 24507 R AE s A i S AR AR A T
WIJE i 3 25 0, RprARJe BRI AT 5 il RASIRAF
WEEATEYE, [FIREXT VEGFR \PDGFR c-Kit 5 5
S F ) G 2 TR P T et EL AT S A R R
{HIZ 25 7E NSCLC i1 AT s B ik — L IR R bt
o HAZHE S 25, i LA e BT PE R e AT
NSCLC i A T il RIS B

2.3 £F X c-Met K14 A 0 ) ARQL97 Al
MetMADb 7 415t c-Met JE H #8555
RI M ARQLI7 BKAJEI& & JEIR YT i i NSCLC
BEG, BB PFS REALIS 2 W kst , E—
TR X TKI IR T R A B8 35 2k c-Met /)y
AR —Fh A AR R I . MetMAD A Met
A ) A VT RE TR, MetMAD B & JE 3K 5 JE 16 97
NSCLC 4, WA %M % c-Met FRik FHPER &1
PFS i1 0S¥, {H A A i 55 R U 7 & A c-Met BE[A
PHETMIAR A& T790M 24517 NSCLC v, &k
Berets BN IR A B E2F-1 FIRREIR, X
SR A 25 AR, TR 5-Fu SRR e
156 FH J DU AT 00 ot e A e 245 15 0 ) e A o

2.4 B mRyT 5 HANE Y I XBKE M 7E NSCLC
BERITH, BBA AT T B 52E 10 7 n)
PIARGE G TR R S B R
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Hb, 5 R R IR A % EGFR-TKI i 24 (14 J7
R —. WIS LM, EGFR-TKI 367 U= Y NSCLC
SRR KT G il s kb sl e B k07 ) A8
W T KB ] TKI B 85 B T 9, T
HF ) e HE B AR (progression -free survival,
PFS) Fl 4= 7731 (overall Survival ,0S ) Il & & 1 i
WG KB, R NSCLC s & Fe 4252 KTI BEAfili
TS kb B RS T S A A T 24 1) s TR SEE 2% , i 24
) 22 1 S ) BTG, AT HEE 296 KT 55
SRR A I T1AYT 1600 NSCLC /8%, A5 35
PRSI
IRE

A FAL ALY , EGFR-TKI #E (347 5 HAR
P, T HORN R ROV AR RN, B
NSCLC # MR finyr IRz —. AR, RAEH —
AR AR ) 25 ) AH G B, R 2l R ] kA
MR AR 2Y o IR %) S LB RN R B 38— R A BRI
FE 530 B AU 2 — DR IR N R GE, B0 5
— BB S BRI AR BB AR AT N AR T RCR
PR, W58 EGFR-TKI T 245 A AH DAL , 54k BEE
TS RAIR ST SRS T 1 7T AR R SN
GAAT RN Z 3B IR T 22 4 IR T 58 1 K S
Jila)e
SEH
[1]Howlader N,Forjaz G,Mooradian MJ,et al.The Effect of Ad-
vances in Lung—Cancer Treatment on Population Mortality [J].
New England Journal of Medicine,2020,383(7):640—649.
[2]Chen W,Zheng R,Baade P,et al.Cancer statistics in China,
2015[J].CA,2016,66(2):115-132.
[3]Soria JC,Ohe Y,Vansteenkiste J,et al.Osimertinib in Untreat-
ed EGFR —Mutated Advanced Non-Small -Cell Lung Cancer
[J].New England Journal of Medicine,2018,378(2):113-125.
[4]Girard N.Optimizing outcomes in EGFR mutation —positive
NSCLC:which tyrosine kinase inhibitor and when [J].Future
Oncology,2018,14(11):1117-1132.
[5]Song J,Shi J,Dong D,et al.A new approach to predict progres-
sion—free survival in stage IV EGFR —mutant NSCLC patients
with EGFR —TKI therapy [J].Clin Cancer Res,2018,24 (15):
3583-3592.
[6]Giuliani J,Martelli S,Remo A,et al.Primary TKI Resistance in
Advanced Non-small Cell Lung Cancer with EGFR Mutation:
An Open Question[J]. Tumori Journal,2015,101(4):e115-e117.
[T, 30408, 5 9U4E 4 & EGFR-TKI @25 & 4k 4 ¥e
W BEAAL T Bl R N EA K F IR (A RAFE
#4),2018,38(12):1701-1705.
[8] s, FLMmEk, Ewid, F. WAAIRRE EH — K2R
EGFR-TKI 3% /3 Mt 25 & T790M 5 775 9 48 % ML [J]. B FR
R ILAL 5 5 e IR 4 &,2018,38(11):2433-2441.

[O13K 41k B3 My 3448 AT #3740 3 A KRB 4 47k T790M
RER C-MET ¥ 3§ F 569 & 5 Rt RN AF L[] P
g & #5422 %,2020,40(6):75-80.

[10]Wang L,Dong X,Ren Y,et al.Targeting EHMT2 reverses
EGFR -TKI resistance in NSCLC by epigenetically regulating
the PTEN/AKT signaling pathway [J].Cell Death & Disease,
2018,9(2):129.

[11]To KKW,Wu WKK,Loong HHF.PPARgamma agonists
sensitize PTEN —deficient resistant lung cancer cells to EGFR
tyrosine Kinase inhibitors by inducing autophagy [J].European
Journal of Pharmacology,2018(823):19-26.

[12]Guerard M,Robin T,Perron P,et al.Nuclear translocation of
IGFIR by intracellular amphiregulin contributes to the resis-
tance of lung tumour cells to EGFR -TKI [J].Cancer Letters,
2018(420):146-155.

[13]Wang X,Yin H,Zhang H,et al.NF —kB —driven improve-
ment of EHD1 contributes to erlotinib resistance in EGFR-mu-
tant lung cancers[J].Cell Death&Disease,2018,9(4):418-420.
[14]Nan J,Du Y,Chen X,et al. TPCA-1 is a direct dual inhibitor
of STAT3 and NF-«kB and regresses mutant EGFR —associated
human non-small cell lung cancers[J].Molecular Cancer Thera-
peutics,2014,13(3):617-629.

[15]Zhao M,Zhang Y Li J,et al.Histone deacetylation,as opposed
to promoter methylation,results in epigenetic BIM silencing and
resistance to EGFR TKI in NSCLC [J].Oncology Letters,
2018,15(1):1089—1096.

[16]Chen H,Wang Y,Lin C,et al.Vorinostat and metformin sen-
sitize EGFR —TKI resistant NSCLC cells via BIM —dependent
apoptosis induction[J].Oncotarget,2017,8(55):93825-93838.
[17]Zhao M,Zhang Y,Cai W,et al.The Bim deletion polymor-
phism clinical profile and its relation with tyrosine kinase in-
hibitor resistance in Chinese patients with non-small cell lung
cancer[J].Cancer,2014,120(15):2299.

[18]Kim GW,Song JS,Choi CM,et al.Multiple resistant factors in
lung cancer with primary resistance to EGFR —TK inhibitors
confer poor survival[J]Lung Cancer,2015,88(2):139-146.
[19]Wu DW,Chen CY,Chu CL,et al.Paxillin confers resistance
to tyrosine kinase inhibitors in EGFR -mutant lung cancers via
modulating BIM and Mcl -1 protein stability [J].Oncogene,
2016,35(5):621-630.

[20] 5k 2, 3K & 5 o, 5 E ) fm A 5 B o SR KRAS
5 EGFR AW R %3 A A — & EGFR-TKI 757 i 6948
FHAFF R[] %k 25 57,2018,30(12):213-215.

[21]30) =, R o AR S R T o FARE SR R R 0 3E
Nmia RS AR EF o4 [ 4 F W5 85 RE,
2019,11(6):468-473.

[22] 7k 4k, 3% £ ¥ £ 8 577 EGFR-TKI 3% 3 & &) 25 0% 27
NSCLC #457 LA )] LAY 9 [E 47,2018,26(22):3578—-3581.
[23] 8 &, & Fr, &0k A A%, 55 %38 5 K B A R A 91 B
PEEAY 75 DNA KB % T 42 3F ) dm B % o o4 5 8 (3] 304X,
A BB 57,2019,27(13):2291—2295.



W3 BH T
2021 4 4 H

BE2AfE

Journal of Medical Information

Vol. 34 No.7 o —
Apr. 2021 ' &

[24]Kobayashi Y,Azuma K,Nagai H,et al.Characterization of
EGFR T790M,L792F,and C797S mutations as mechanisms of
acquired resistance to afatinib in lung cancer[J].Molecular Cancer
Therapeutics,2017,16(2):33-39.

[25])Jakobsen JN,Santoni—Rugiu E,Grauslund M,et al.Concomi-
tant driver mutations in advanced EGFR —mutated non-small -
cell lung cancer and their impact on erlotinib treatment[J].On-
cotarget,2018,9(40):26195-26208.

[26]Alexander M,Lin E,Cheng H.Leptomeningeal Metastases in
Non-small Cell Lung Cancer:Optimal Systemic Management in
NSCLC With and Without Driver Mutations[J].Current Treat-
ment Options in Oncology,2020,21(9):72.

[27]Mack PC,Banks KC,Espenschied CR.,et al.Spectrum of
driver mutations and clinical impact of circulating tumor DNA
analysis in non-small cell lung cancer:Analysis of over 8000 cas-
es[J].Cancer,2020,126(14):3219-3228.

[28]Feng W, Xie Q,Liu S,et al.Kriippel —like factor 4 promotes
¢ —Met amplification —mediated gefitinib resistance in non —
small—cell lung cancer[J].Cancer Ence,2018,109(6):1775-1786.
[29]Xia0 JWang F,Lu H.et al.Targeting the COX2/MET/
TOPK signaling axis induces apoptosis in gefitinib —resistant
NSCLC cells[J].Cell Death&Disease,2019,10(10):777.

[30]E B K., & 3%, £ I, 5 EGFR-TKI K43 M &t 25 48 %
T790M % % 5 3k /)~ fm BB 9% & 1R R #54LF= IGF-1R 4948
KB R[I]AF 5E 25 52,2019,9(3):380-383.

[31]Yue JLv D,Wang C.et al.Epigenetic silencing of miR -
483 —3p promotes acquired gefitinib resistance and EMT in
EGFR —mutant NSCLC by targeting integrin beta 3[J].Onco-
gene,2018,37(31):4300—4312.

[32] E.7k %, 3 0% 7 IGF 13 5 i@ 3 55 Mg & EGFR-TKI 77
ATV 2h 0 X R[] 508 SR g 4 %,2016,2(1):29-32.

[33]Wu SG,Shih JY.Management of acquired resistance to
EGFR TKI -targeted therapy in advanced non-small cell lung
cancer[J].Molecular Cancer,2018,17(1):38.

[34]Zhao H,Huang Y,Shi Jet al,ABCC10 Plays a Significant
Role in the Transport of Gefitinib and Contributes to Acquired
Resistance to Gefitinib in NSCLC[J].Frontiers in Pharmacology,
2018(9):1312.

[35]Qiu D,Zhang Y,Xue YB.,et al.Chemotherapy combined
with Endostar as salvage treatment for EGFR —tyrosine kinase
inhibitor primary resistance in an advanced non-small cell lung
cancer patient with EGFR L858R mutation and ROS1 fusion:A
case report[J]. Thoracic Cancer,2019,10(4):1023-1028.

[36]Zou B,Lee V,Yan H.Prediction of sensitivity to gefitinib/er-
lotinib for EGFR mutations in NSCLC based on structural in-
teraction fingerprints and multilinear principal component analy-
sis[J.BMC Bioinformatics,2018,19(1):88—93.

[37]1Zeng L,Xiao L,Jiang Wi,et al.Investigation of efficacy and
acquired resistance for EGFR —TKI plus bevacizumab as first —
line treatment in patients with EGFR sensitive mutant non —
small cell lung cancer in a Real world population [J].Lung Can-

cer,2020(141):82-88.
[38]Kim DH,Choi YJ,Kim SY et al.Discovery of a Potent and
Mutant —Selective EGFR Inhibitor that Overcomes T790M —
Mediated Resistance in Lung Cancer [J].Targeted Oncology,
2018,13(2):35-39.
[39]Rossi A,La Salvia A,Di Maio M.Chemotherapy and interca-
lated gefitinib or erlotinib in the treatment of advanced non -
small —cell lung cancer [J].Expert Review of Respiratory
Medicine,2017,11(3):171-179.
[40]Santos FS,Santos RJ,Leite V.Sorafenib and Sunitinib for the
Treatment of Metastatic Thyroid Cancer of Follicular Origin:A
7-Year Single—Centre Experience[J].European Thyroid Journal,
2019,8(5):262-267.
[41]Asahi Y,Suzuki T,Sawada A,et al.Pneumatosis Cystoides In-
testinalis Secondary to Sunitinib Treatment for Gastrointestinal
Stromal Tumor[J].Case Reports in Gastroenterology,2018 12(2):
432-438.
[42]Takemoto S,Nakamura Y,Gyoutoku H,et al.Phase Il trial of
a non —platinum triplet for patients with advanced non —small
cell lung carcinoma (NSCLC)overexpressing ERCC1 messenger
RNA:Non —platinum triplet for NSCLC [J].Thoracic Cancer,
2019,10(3):452-458.
[43]Lohmeyer J,Nerreter T,Dotterweich Jet al.Sorafenib para-
doxically activates the RAS/RAF/ERK pathway in polyclonal
human NK cells during expansion and thereby enhances effector
functions in a dose and time—dependent manner[J].Clinical &Ex-
perimental Immunology,2018,193(1):64-72.
[44]Azuma K,Hirashima T,Yamamoto N,et al.Phase Il study of
erlotinib plus tivantinib (ARQ 197)in patients with locally ad-
vanced or metastatic EGFR mutation —positive non —small —cell
lung cancer just after progression on EGFR-TKI,gefitinib or er-
lotinib[J].Esmo Open,2016,1(4):e000063.
[45]Kallu J,Banerjee T,Sulthana S,et al.Nanomedicine —Assisted
Combination Therapy of NSCLC:New Platinum—Based Anti-
cancer Drug Synergizes the Therapeutic Efficacy of Ganetespib
[J]-Nanotheranostics,2019,3(1):120-134.
[46]k A 36, ¥ N4 Z 4 % miR-19a 1@ i 3741 c—-MET # &
ik i HCC827 m it & Ak 4 Rt 25 [0]. e P AL XK 2 3R (B
#11),2019,48(2):46-49.
[47]Counago F,Montemuino S,Martin M,et al.Prognostic factors
in neoadjuvant treatment followed by surgery in stage I A-N2
non —small cell lung cancer:a multi —institutional study by the
Oncologic Group for the Study of Lung Cancer(Spanish Radi-
ation Oncology Society)[J].Clinical and Translational Oncology,
2019,21(6):735-744.
[48]4 vk, F A 235 45 .CT 51 3 F 4104 #x 3 4 EGFR-
TKI 216774 97 & Wl 3k /1~ 2m LA 7% 69 20R B S0k 2 RE 4
#Hrafl]. 5 A s R E 2 4 & ,2018,22(11):52-55,59.

Wk H 391 : 2020-10-28; f& 11 A 4 : 2020-11-25

SR I A



