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[ Abstract] While treating cancer, epidermal growth factor receptor-tyrosine kinase inhibitor (EGFR-TKI) still
faces inevitable drug resistance. Investigations into the mechanisms which foster resistance to EGFR-TKI has led to the
discovery of novel biomarkers and drug targets, and in turn has enabled the development of third-generation TKIs and
proposals for rational therapeutic combinations. The threonine-to-methionine substitution mutation at position 790
(T790M) is clinically validated to engender refractoriness to first- and second-generation TKI, and is a standard-of-care
predictive biomarker used in therapeutic stratification. For patients who are T790M-negative, cytotoxic chemotherapy
or protracted EGFR-TKI treatment are acceptable treatment standards after disease progression, although combinations
of targeted therapies and checkpoint blockade immunotherapy may offer promising alternatives in the future. Among
T790M-positive patients, the third-generation EGFR-TKI, osimertinib, has shown superiority over both platinum-dou-
blet chemotherapy and first-generation EGFR-TKI in randomized clinical trials. This article appraises the key literature
on the contemporary management of non-small cell lung cancer patients with acquired resistance to EGFR-TKIs, and

envisions future directions in translational and clinical research.
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( progression-free survival, PFS ) 7AW A A
S ARG R L B £ 35 e 9 i FHEGFR-TKIs 3677 H
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NSCLCHJFERE A== FNAIT T, M4h 75 ={REGFR-
TR 25 195 BEA= W24 L], I X EGER-TKIAY I
PRAGHRERE T S i PR AR

1 BEBRHARINFRHR

WAREIE (AZD9291 ) J& HHRAS AT 33 (1% 1 g 5k
EGFR-TKI, i} e iR-79758 L S EGFR T790M Ik,
EGFREAS I AT 38 () L B, X EGFREIUSRTE b 2848
FIT790MIfi 24 58 748 HA BE RN I /E I, fEEGFRE 4
B E Y, B JE RL8SSRAIL8SSR/T790MA ik & Y
W, PEAMHIE R (half maximal inhibitory concentration,
IC,, ) 4352812 nmol/LAN1 nmol/L, i Xt 4= B EGFRY
TG PEBAR . 7E 40 B 30 i b 2 B T 2R PEH .
T g B X 28 A8 IR A R EGER ML () EG FRI iR 1k
RANEE B, AR R AE M 2 {3 T EGFRBUSR S AR

(‘ex19del FIL8SSR ) 1Y /iy 4 ffd v Y EGF R 2 1k J7 T
A/ S P EGFR-TKIsH L, HIC, 454 nmol/L. 7
T79OMRZANMLZR T, WA JEAEIC, K T 1S nmol /LI
BT A mE . SRWEGFR-TKIsHI L, BAHKE
TERFLE RN AR IS PR AR . FENIER T, AR e
SR R 48.3 h, IAFNIM MK 25 WIE KT ( maximum
concentration, Cmax ) M[E]2M6 h, 15 dJFikFfa a1k
Ao BRI 2GR FE 550 E ROR M LA et 25030 ) 27
M AR R FEAREHER RSB L, A&
PRI . AZ7550F1AZS104, SAREDIRA R AH
o, #EEmiEl . mAEEY, CmaxFIZymf i T m
FH (‘area under curve, AUC ) 73714 11114% F1199%!5]
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AURATFFE 2 B A5 JE T /IO s vk 2 rpo e A
58, W5 M43 0 F EGFR-TKUZE JE (14 i EGFR 2878
NSCLCHE# o WF5T H RG22k . sz MEATA Rk
TEFR B, BHE (n=31) &AWL T790MRZHEAT T
e, MY RME, BEEAEE AN, R5ET
HUL SR BN T790MIR A, AU im0 S50 %
WAL, TEFRBT B, A 15768 E A S
4 (4 H20 mg, 40 mg. 80 mg. 160 mgAll240 mg) |,
TEATAn 0] 2 20 R A 38 3050 PR 3 v o T IR
IS HEFEM R i R A H 80 mg H A A e Kl 3277 i . Ay
B RIAITT790MPAPENSCLCE I H WA 5% (objective

response rate, ORR) H61%, H£5HAYORRKFE-AHML,
ORR A 50%-70%, PIRHEHIPR ( disease control rate, DCR )
}95%, PFSH9.61H . fET790MIATENSCLCHHH,
R HETERAK, ORR 21%, DCR 61%, PFSA2.81H
(#£1) .

AURAIRES I W5 b, 20141 58 35 5 R AR
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12.31H¥, AURA2/ZEGFRZEAZRINSCLC, H7EEGFR-
TKUE A 25, IS T790ME 2 i FH B 7 25 Je
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AT o AT 41901 £8P B AL 43 e 1) 58 5 8 Je sl Ak T 4l
(RE i ZE+40125 ) |, ArBCERfl Ry2:1, JE SNk
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f£I7, ORRIMHIN71%H131% ( OR=5.39; 95%CI: 3.47-8.48;
P<0.001) , PFS/r4l10.14H F14.44 A (HR=0.32;
95%CI: 0.21-0.49 ) 181, A Fil s SCAY 2 vh 34 Al DL 3k 25
TRAREWPES, SHSelh ZE+H2R4MLIL, BAaEE
R AN BT A . AT R B R, e e A
i B R R RO, AR B S Rociletinib Al AR R
JeAHEE, WO TG B B A A . FEXTAURAFIAURA
QEBRE A IR, A S0 B AT PR TR AR R 2 R 50
SN, S5 F N ORRA54%, DCRA92%1, YEAURA 3
g, fets e n A AT S fe i, AR S5k
ST HH ttﬂﬁﬁ%ﬂﬁ$*ﬁf$?ﬁ%% ( central nervous system,
CNS) WZH (70% vs31% ) . HHREAMNZ (8915 vs
5.7 H ) FMIEKAICNS PES (1170 H vs 5.6~ ) 01,
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B R IR AR IR T e R
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K% (34%-43% ) . WIHR (17%-26% ) F R kT4
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TE, 7 1%-49% 1 AURARIF Y H & B T AT 2 A5 9 ) i Pk
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Tab 1 Efficacy outcomes in selected osimertinib studies

Study Ref.  Phase Treatment ORR (%) DCR (%) PFS (mon)
T790M+  T790M- T790M+  T790M- T790M+  T790M-
AURA Janne 1711 Osimertinib 61 21 95 61 9.6 2.8
AURA extension Yang Il Osimertinib 62 NA 90 NA 12.3 NA
AURA 2 Goss Il Osimertinib 70 NA 92 NA 9.9 NA
AURA 3 Mok I} Osimertinib or platinum-pemetrexed 71 NA 93 NA 10.1 NA
+/-maintenance pemetrexed 31 NA 44 NA

DCR: disease control rate; NA: not applicable; ORR: objective response rate; PFS: progression-free survival; TKI: tyrosine kinase inhibitor.

EGFR-TKIsiA Y7 J HEJR I T790M FHMEHE NS CLC H 4 1)
LRI T790MER L T 8 )7 . XTEGFR-TKUERAS LT 25
B, KIT790MBYARAE Ty R R R TE R, A
WERBIEL . MIREAE . T RIREAAS 2 DL R IR
A RHIHIEDST . BeAh, R — R AL e P 5
JE AN 23 28 St 1T i S 8RB0,

I M 2E G A A DNA ( circulating tumor DNA,
ctDNA ) A I T790MR A J&—Ff & L2 i FH T2 22 A4 i
Hsns, I HEAAEA IR, RT3
AN, SR, AR MR T790MARA N I, A RTAT
ATy MR 2R E R )

DA CobasZH UK~ 2 B8 bR UE, PEA T Cobas EGER
ZEA R I T790MIW M RERE 5 . FEAURAY JR XIS A
AURA 2fBFFE /30, Cobas il 3 A8 1fiL 2% T790M it
JEPE RS PEALSAR— B S  61% . 799%F165% . il
JE I T790M B M 35 I ORRA) 1| Ry 64% Fll66% 1), 1E
AURA 30587, CobaslIfil 346 I 1fil 2% T790M 4 FUR: FlAF
SEPEA R RS 19 F177% o FE 1ML 2K 5 4121 T790M BH: i) £
H, ORR (77% vs 71% ) S5PFS (8.21H vs 10.11H ) H
U7, FERociletinib ALY, CobasIfil 3 A5 Y A%
PE. RSPRS00 64% . 69%F186% 21

5% 1M 2% G DAL, SEBFPCRAE AR U Bio-Rad Droplet
Digital PCR, PANAMutyper. RGQ PCRI&F| &% A /E K
T790MZEAE (KN J5 7% o HiHf Therascreen EGFRIM X RGQ
PCRI{H & H TAMEGFRAM 119, A 20 T790M Al
AR 21 L8SSRANHERIAFT I, I RF 5 ARG Bl i A7 P
ft o PANAMutyper EGERIA I & 3 F IRAZ RN 5 1Y S )
Se P RUA BT, BT T R 47FOR R EGFRAS S Y
Jridio FHPNARYEEPCRETH S0, A il 40 i BF 4= BIDNA
A3, BN S AR R A AL SEY 1 o TMiBio-Rad Droplet
Digital PCREES. | —EHFPCRASLE, X qPCRIEAT T
efkbsl,

iH I X} Cobas, Therascreen, ddPCR™AFIBEAMing/l
A6 BB U ST, & BRT790MAS: I A AU 4 531
F41% ., 29% . 71%HM71%, FEsEPE54100% . 100% .
83%M67%22, JLAFH, Cobas® EGFRZEALKI N 5 MiSeq
NGSHIBUBME . R — S A A 518 93% . 92%Fi1
92%171,,

4 S ={REGFR-TKIHIZK 514 2541

5 48— 05 —fCEGFR-TKIsIA YT 1Y & M
oL, (BB e IR T i B e B 2 . 7
TG PR AN PRATE ST h #R 38 T JLFK A EGFRANE AR 6
EGFRIYIMZHLE] (El1) o
4.1 HO TEGFRIHLH MBI EGFRAYHLIEALHEEGFR
C797SHAEM KA, X R —fREGFR-TKIsH H UL (1 Tiif
ML 2 —0324 XA 25 1 28 A8 2 A5 B JE X ATP
EA AL P R -7975R B N HE ALY, IR AR R AAE
I T IS A S I EGER C7978 05 1 |, SEURAE
JE SEGFRIYILMEE AR . B T WA RN, MM
Rociletinib . H.EE%5 J@ fliNarzatinib]5 77 [V EGFR T790M it
HPBAT C797SHRIE RS, ARFFEPIE IR, FRIFC797SHY
A6 A7 R BRBS 7T LA FIINE GFR-TKIIAYF O BURE I o (R4 MIF
FELARIE TC797SFIT790MHAY 2 228728 41 45 —=f{VCEGFR-
TKIsA M 257, HXF 5 — AR =R TR s A
B, AR C797S AIT790M A A A %45, WEGFR-TKIs
PR BIE A VE R TCRK . X SERTIG R & B 8 T il — 10y
W& —EGFR T790MAHIC797S /% A5 ARS lHiB 1H)  F:F,
IR IS e R A B e AL A BV B, $5eilt AT
T —RH A MYCHIEGERY B I EGFR C797G %
ARG T790MIBRAK 7 | A TR 247 1 7 0 %) B 7 5 e g
R B, SEEAET790MAN B EHI L, T790MIEBR 2K )
FRIRYT S R ) B S 2
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"1 Secondary mutatic
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1% Fusion

Cell proliferation and survival

B 1 $={KEGFR-TKISEBZHEGFRIES # 3 REGFRIRFF M I FIREE, MAYIERIEIRRERGIEEGFR C797SUAR Et = RAI = REGFRRE,
MET. HER-2. FGFRFIKRASH 3. PIK3CAFIBRAF V600EZRZE. EGFRITEEZRIL. MAPKHUHE. /NAMATEIEL, TRET SMERNS FRE,

Fig 1 A simplified represented of the mechanisms of resistance to EGFR-TKIs. Reported drug-resist mechanism clinical samples include EGFR
C797S and other rare tertiary EGFR mutations, MET, HER-2, FGFR and KRAS amplification, PIK3CA and BRAF V600E mutations, overexpression of
EGF, activation of MAPK, transformation of small cell lung cancer, and a variety of complex molecular aberrations were also reported. EGFR-TKIs:
epidermal growth factor receptor-tyrosine kinase inhibitors; HER-2: human epidermal growth factor receptor 2; FGFR: fibroblast growth factor
receptor; KRAS: Kirsten rat sarcoma viral oncogene homolog; PIK3CA: phosphatidylin-ositol 3-kinase catalytic alpha polypeptide gene; BRAF: v-raf
murine sarcoma viral oncogene homolog B1; MAPK: mitogen-activated protein kinase; NF- k B: nuclear factor kappa B.

Piotrowska%§ B3R T 1 — W AT 5 Xt Guardant Health .

B 1 6 L1191 €797 S 5 78 il B g AL 3 ISR AS 1) i AT BR 1T C797S, A AR W —=HEGFRFEEE, G4
TIh . A BEHAT7IOMEA, MEMEHRAE B RITTRAZ (G796S/R) . i T79240 152 24 IR 5%
JEHEATIRYTY o W C797SH TR . Aisofi (82% )  JEECHEI4SE4E (L792F/H) | i F798fi 4 & T4k
Mi=C797S/T790MEE 5 A C797S/T790ME 4 di6fi]  (L7981) LKA T-718f iy 4s [ fH (L718Q) 73+,
(10% ) ; {UAC797STLT79OMIEE (544 (6% ) 5 1] A AIL792 5 ZEHRIZT790MIP = 5 A8 FC797 1) Je 3 5
(2% ) BERBAFTE2C797S ke (1 T790MIME 28, OuSEl i, 106792 fAMEE#H i 2], 761718
ok, 1IN ) o A, 1M (84% ) HBAEAED FHMEEE A 6BIEA FINAFAECT972874E . it 255878 11
A —Fpit 250U 5 C797S[RIRY &A= 5 EGFRY™HE (n=29;  ZFEMETTRER TR iy S itk X RFE—RIr ek
48% ) ; METY 14 (n=10; 16% ) ; BRAF V60OE (n=3; WIFXTARMZ4WIT KA 15 FHEAEH

5% ) MIPIK3CAZAE (n=9;15% ) . NIk, C797SINZL vilk t EGFRESUBGH AL 275 . T790M M =2} EGFRIE 4]
PE LS EUSE AT 2L S e T i 25 EGFREAE PR A S A = R A e — R E IR PR R, 28 DUICEGFRIE
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PEVERAE | A PEAEATPIE G PESN IR ( AHEATO4S )
EAEF & sl FEL8S8R/T790M/C797S/N Rl Bl
BAIO4S 5P Z H Hi B AR . bGP Go697611)
5RO TR, — R R FMEC (protein kinase
C, PKC ) #IRIFI AT /5 5 EGFR T790M/C797S454, W]
RETLIRC797SHIAFAE
4.2 AEHOBEGFRAGHLE] 78 M F /Bl R AE A rh e 1
A EGFRITE 25 MLl € 15 METY 351341 | HER-209%)
FIFGFR® | MAPKJI% ). KRASZEZAE | PI3KCADLS!,
BRAF™) | PTENHRA B[] /N AfiJiE ( small cell lung
cancer, SCLC ) #5fkl), WAh, SEK/FAKAS 5 n] i i
A HF AKT FIMAPKGE P U855 8 A 35 JE 78 i 25 15 8 v 1) 7
B sl,

METFIHER2Y GG PR FT I Al RO 5T 294 4
B EAEENRE, HERY B/ B8 e dF R
S TP JRAH BT A B2, T METH 1S WA & 33,
EGFR-TKIfi} 25 7] AL B METY 14, MET FIEGFRAUN i
IR IPAN =k i) i ferfa B SR 5 (ST I U U s
JE R ) BB B A AE AT e A A K P F-32 4R 1 (fibroblast
growth factor receptor 1, FGFRI ) 4 3], f8 3 jgd 2 41
AT AR L4 -2 ( fibroblast growth factor 2, FGF2 )
mRNAK K25 2015, KU FEIEFGF2-FGFR1 [ 4
WA RIS 245 . 53— 5T, PIK3CAZEZE (ES4SK)
EL A Ay B (T 2 AL s, XA R R
A5 X PI3 KA il 37 UL A it — 2B . [l & AR 1Y
PIK3CA. PTENFITPS35E 5875, W T/ N i e Ak SR 3 500
54k SCLCIW MR nT RE R P IR A Y EGFRIETG 28748, (H A
KILT790M o T HIAI R JIEB): 2 fifL 88 L] (retinoblastoma 1,
RB1) B th 5SCLCH L LA 024,

RAS-MAPK# 1% 5 KRASHK AL | KRASY 3 |
BRAF. NRASHIMEKIZAZAH G, DA b 340k i3 hy B Ay
B JEARAFVE TR 25 L] Bos2484950 - KRASHR AR HFG12S |
G12A. Q61H. GI12DHMIAI46TH7 A, 78 I A Hif A5 74
H, BAEERAINRASEAE (E63K ) BNRASHS D%
BN AR AR, 2G40 R X MEKIFIFR . A
F2 5 JE FNEGFR-TKIMY AL A5 e B0 B . o fial o)
IANBRAFZE7E (V60OE ) B 4% Je iyt 5 AL 2 — .
BHEIT)e (BRAFIIHIF ) 15 A 5 e i 26 XoF it 24 4
FRRIH R

FEL L1 2E 0 A8 J5 1, EEGFR-TKIsIR YT 0] 5 2
Ja, —#aBE (5%-10%) &4 TNSCLCInSCLCI4L
GU2EREAR ) 4k R SCLC AL ZE Al 6 AR KRR BE A4S

KRB, (HATRE S RBERKA LEB), RBERZ A B ESCLC
AR UL, #1IA INSCLCHEGERIE M S50 T
SCLCHYist 1% . LU M2 W UM R I . /N5
el 5 bR -4k (epithelial-to-mesenchymal transition,
EMT ) Fi/FH 3%, E-cadherinfliFIAMPLIEE B FILTH
LR IE A2, EMT 0] B8 2 th AXLI Y . TGFEK
Notch- 1G5 R s, Ak SCLCHY MR 7] ik

A AT IEGFRILTG 2878, (HARKZIT790M., Rl & A 1y
PIK3CA. PTENFITPS3% 5878 WL F /N e Ak £ 1570,

5 REMIMAMELE

bl % EGFREE [0 697 ZJ W AW E TN, J3Y7 EGFR%E
75 e INSCLC Y B AR ik 1 — A E 2 R, 7
T790MZE AL B, BB TIT . R k&N
FLAURAIE T, AR 5 AEE 2 (NCT02296125 )
T SE b B 5 55— REGFR-TKIM e, A e i
NP PESFIE /D . LAk, B gE X CNS
RSB ATRLY, 201948 31 H BB e Jitt h—2kih
J7 EGFRIBUESTE 2878 . T790MI 24 278 (A6 77 =X A 41 41
SR AARE, TR N TCIE IR A S E bR A AT DL
MR AT 223, 1M ctDNAKG I f19 4 B A PR 56 11E
A B R IR B S AS SR R A AR AR AL TR RE L IR
TN R e T g e T3 B ) IebeE S R ), R
o] 12 e A P SRR E R S PEATY 2 H AT TR I BRAR
—AREGFR-TKIMFRAFPE M 245 AL ] 32 22046 P> 7 1 -
WA T EGFRAGHLG FIHAEMISALE] . 4K T EGERIYAIL ]
i FEAYIEEGFR C797S5 78 M Je Az, M58 748 il i 258
A JEC797S 5 T790MEE AL L R AETE P AIIE L. AR
WL FEMETY 3% . HER-2FIFGFR., MAPKIAIE . KRAS
%878 | PIBKCA. BRAF, PTENHRKFISCLCH: LS, —AX
EGFR-TKITN 24 J5 K5 1 (ARSI B A 2 SR PR R X 55 W 14
Feril

K AR PSR AR S 4 h T 58 —AREGFR-TKIsTif
ML IT, K XTI PR 4 FR 4 FENSCLCfe 31 5 B4
F ., IFXEIF s — ARG 7 A& BG4 FH 26 SR s LA 5 IR
EGFR-TKIM 2442 21| 22 5C 7 2 /E AR .

2 £ X
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