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[ Abstract ] Lung cancer has the highest mortality rate in the world. The first- and second-generation epidermal
growth factor receptor-tyrosine kinase inhibitors (EGFR-TKIs) greatly improve the survival time and quality of life of patients
with non-small cell lung cancer (NSCLC) to some extent. However, after a period of progression-free survival, most patients
develop drug resistance, in which T790M mutation is the mainly resistance mechanism. The third-generation EGFR-TKIs,
represented by osimertinib, are found to have significant effect on this resistance. The effect is remarkable, but drug resistance
is still inevitable. For example, C797S mutation, mesenchymal-epithelial transition (MET), RAS mutation, BRAF mutation,
transformation of small cell lung cancer (SCLC), transformation of epithelial mesenchymal transition (EMT)), etc. But, there is
no standard and effective treatment after the third-generation EGFR-TKIs resistance. In this view, we summarize the research
progress in the new generation EGFR-TKIs after third-generation, in order to provide some reference for the follow-up research
and treatment.
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T790M A8 YAE /N i i 9 (non-small cell lung cancer,
NSCLC) 4, HS5EG MR 1 JC L A7)

( progression-free survival, PES ) 43| 010.11J vs 4.4
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(mesenchymal-epithelial transition, MET ) FIA 3 7 A KA
F274&2 (human epidermal growth factor receptor 2, HER2)
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(phosphatidylinositol 3-kinase, PIK3CA ) Z7% R it Al
ik I 21 (phosphatase and tensin homolog, PTEN)

%= 1 EGFRBRT RIEXRITHIGRIFR
Tab 1 Clinical researches of EGFR re-mutation and related treatment

BRE B A AE K T 3Z2 441 (insulin-like growth factor
1 receptor, IGFIR) [ 1#®21 pl£F 4 40 i A K R 7 A2 4k
(fibroblast growth factor receptor, FGFR) {5518 % S ts)
/NS (small cell lung cancer, SCLC) #4823 | Fz [A]

JA AL (epithelial mesenchymal transition, EMT )
20 i S S B TR S 9 BURE B R R (091 Bel-2 R AR
1L BROGIE G AR | Srcill BT | B85 F krasE
FYRTEI . AXLAHLTG . EPHA 2L 2R s 45 G240
2y,

2 =REMFHI—XEGFR-TKIsHZRIERE

2.1 EAI04S Jia%FUOFE HZl{LAYEGFR L8SS8R/T790Mif it
358 HR A 1 S, S R T —F o 28 e A K R
SEARAS KA HIF]-1 (EATOOL) , HiXFEGFR L8S8R/T790M%E
A #E—H b HEAT045 1AW, XTEATO454
MG PR 78 2610, 7EL8SS8R/T790M ZE L NSCLCHN i
FHI1975 ., FaE YL LS8R/ T790M A LA (I NTH-3 T34 i
o1, BEATO4S A SO IR TEGFR AR ML, (HARESE 2R
EGFRA# k. #E—4LEGFRZEZE K Ba/E34NHH

EAT0454IH|L85S8R / T790MFIL8SSREE AL A Hu (1 451 , (HA
TS F19del/ T790MEL AN Ba/ F3A I IEFH . i —20
FEEAI045 5 EGFR Z RAR TR PR VG 2 E B hr 1 6 A i
FHR R B, BEEAY 7 ATHIL8S8R /T790M EGER Ba/F34

Treatment

Study Mutation site T790M mutation
Ramalingam et a/”! C797S On the same allele®™
Papadimitrakopoulou et a/'! C797S On the separate alleles®'"
Bersanelli et all'? L718Q Deletion!"!
Existence!™
Ercan et al™! L844V Deletion!™
Existence!™
Ouetall™® G796D/S
G796R
Zheng et al'"”! G796D/S On the same allele!™®
G796R
Chen et al"™ L792F/Y
L792H On the same allele™
Fassunke et a/12%! G724S -

EAI045 with cetuximab
First-generation in combination with third-generation EGFR-TKIs
Osimertinib, gefifitinib, afatinib
The mutation is resistant to all drugs
Osimertinib, gefifitinib, afatinib
The mutation is resistant to all drugs

EAI045 alone or in combination with cetuximab
(The curative effect is very little)
EAIO045 alone or in combination with cetuximab
(The curative effect is very little)
Afatinib

-: There is no indication in the literature; EGFR-TKIs: &ﬁiermal frowth factor recﬁor-t rosine kinase inhibitors.
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MR LA K L8 S8R /T790M/IN Rl Mg i) i 0138 , i 7E
#E41719del/ T790M EGFRAME T/ A TR YT R o
HAFFE R 75 ZE BT B2 10 pg/mLIE, EAT04SH1]
HIL8S8R/T790M EGFR Ba/F34IJif i1 i i e & (509
inhibitory concentration, ICSO) ZJ°A10 nmol/L ., [FJEEM, £
L858R/T790M/C797S Ba/F34iififl . L8S8R/T790M/C797S
FRARHY /N, EAT04S 5V5Z 1 RBTIEA I ER 212k
RIGEA . SR, X —BRAIRYT 7 X H AT A FE AR i1y
1S, BRI T4,

2.2 JBJ-04-125-02 To% B2 i AU FEA 1 TEAT001Y
GERAP- AL I BY-02-112-05 , L 7E S50 W B 43 1 i
AS-MIme U R, L kAR 2L G ) B)-04-125-02,
BARFEATO4S 12 -F8 5L -5 - AR T 15 05 Wl 9 8 FE R g8
SEATE—il, 7E—4IF 0 #5Y* EGFR L858R, EGFR L858R/
T790MEYEGFR L858R/T790M/C797S% L ) Ba/F3 2}y
PRI, SEALI04SHE A/ A5 VE Z BT AH L,
JBJ-04-125-028K &/ A& P9 Z bt oA 80, H
HOR ME—FT LAE Ry S — 25 W 4 A B3 3 Ak 5 9, B
JBJ-04-125-02411 ] ik =Fh5AZAIC, 3 511°41.0 nmol /L |
0.4 nmol/L-0.5 nmol/L#10.0 nmol/L-0.1 nmol/L ., {H /&
JBJ-04-125-02 X A i Ba/F3 . ¥f/E AYEGFR Ba/F3
YL FIEGFR 1941+ %8 48 (¥ Ba/ F 3 4H M A= 1< TC 4 il 4
JH. 7EEGFR L858R/T790M/C797SHE N T /N4 Ay
WF5EF WA, JBJ-04-125-025]BJ-02-112-05 ¥4 Al #1l i
Ak, (H)BJ-04-125-02RUR BT Jo £2rITFoT £,
JBJ-04-125-02 5B AR A, 3558 TJBJ-04-125-02
LA EGFRINES &, S NINA A Bl i A= 4, £ 2E 20
MPAT . X2 R R, X T EGFREEAE Ml b, Bea
fift AL A LRV E AT P 5 440 il 35 A F EGF R 571
AIBEZ — P RLIRT T T,

2.3 2,9- U8B K- oH- LAY Hei IS A
B 317~2,9- B8 - 2R B KL / AR A/ 7 B Bk - H- RS AT
AWy, Hoh2,9- " AR IR A k-9 H- RIS AL A 1 -C sy
HC1-C12, 253 Bk & YIC1, C2HIC3XTHCC82741iE £
HAETE M, BE G BUR SRR 3G, k& PIc4 . CSHRICE
(BTIEFEAE FH I 3G o A LR AS 494 R, BR TG
YICAMCOoXTAS4940 ML F HA h A5 Mg s E IS, H
AZ R B WIRTH1975 FIA S49 41 L A AT R T A58
AN, R A 4-N, N-ZH & IR EE-1- 5L b & P coxt
EGFR L8S8RA M /EH, HATHCC82740 i ik
PR IE AS 494034015, HAES.0 mg/kgifil i N X CE ST

2,9- " HUC8 RN -9H-IERS AL G WD | 2,9-—HUfG8-F
FEGRAR /R SL AR T -9 H- RS A & W E/F 5L A PICHT
HCC827MMEIERII K 22 . (R & A18- (4- 5 AL ) 47
HALE P C12F B H X EGFR L8SSR/T790M/C797SH?
SEIHIEE, 1C A114 nmol/L, X—#5 LRI G HIC12
M AT e A =5 B —CEGFR-TKIs,

2.4 2,4,6-—HURMELIEIE(3,4-d)ENEIL S8 A I H6-
R F-NEE [3,4-d] MR e BU CEGFR-TKIs 254 S 482 -7k
GABEWENE B2 AR B S AR E B AR BT I EGFR-TKI,
PSR BRER BB AL S A B#E— XML G PIAL,
A2 AR, X PG PIRTHCC827 41 il A W (Y
TR TG P, R — IR AT e A MERE I [3,4-d]BERE Y6
PR 5 R ) 27 SR T2 A 28 R B HOR v]
HRF 2§ I G T8 N T SR — [, it Tk s
PIB-NHEE BRI R IR, MHERE-2 - 2 LN E 3,4 - d] W IE S 48
S BE X FE HEMet793 22 [A] 1] LUK BOBLIA &5, MAITTAH FAE
Ho S5GWATRA2 L, k)5 H1LEYIBL, B2, B4X]
HCC827, H197SFIAS494H g 3¢ It W &b A B3 A v 1k,
MALAB7 (I AR IE) | B12AIB13 (5] A =53 ) %t
HCC8274M ML A 1 M i E B IK . TG ¥B29-B31 K L
MHERE(3,4-d)WERE B AR 407 131 T— 3 Uy, ik
FEnTfie SEGFRAYBEIRZE A i 5 (phosphate buffered saline,
PBS) TR &R SN A BAE R, i LEL A S m b s i
Y, BALS YB30X%T =M %8 2 /AEGFR L8S8R/T790M/
C797S HA BEMMEHINE, 1C, }97.2 nmol /L. —FRFN(H
TIFRI, MERETF[34-d]MERES S A2 AR L . a4 R
FEEACHERONIS-[4- ( I ERZIE ) WRIE-1-JE]-MLE-2- L
AR TSP TER . 2,4,6-—HURILIE I [3,4-d]
wERERTAE Y TP AL S B3on] it — Ak, LA BT —
fREGFR-TKIs,,

2.5 20554 G RMEMHAL G ) ParkSFBILL 205 k- 4- 5
FH s AR R 3 FAZ BT R B T X del746-750/ T790M/
C797SHRARAT RARE (18— ACEGFRAM I I, Forhfk
AW Z AR A B B R, B R
A= RIEGFRIM1634% . BT 5T 3R BH, ThE W L) oA i 193 Sk
43315 Met 793 1 = BEBE 2RI GIn791 Ay 28 J5 0 3 A8 422 0K
g7 &, HaxX A S22 G Y1 R FA I Met790
58 22 6] FH 20 0 8 KVE S FE 340, tb G b ik i 7e
Ser797 I 556 1114 MHE - 3 - FH Y 6 A1 2 TR0 Bl ) A
A, IERH T XS, AT Ser797HUR Cys797 N
EGFR-TKIs 5 =AM 24558748 . ALE W 1 A i R 253 43

E’JT%ﬁtHccszﬁﬁﬁﬁmﬁﬂﬁ%ﬁﬁ@ﬁﬂﬂ?%ﬁiﬁéﬂﬁl 1@#&@3 il —MU 45 Val726 . Met 790, Th854 . Lys 745l
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Asp8SSIUZE & HIAR, X446 HASNJE EGFRIEEZER I )
Z Wt Bno AL E ol I NG R, SRk a Y
10, 13, 19, X =LA HI%T del746-750/ T790M/ C797S FEAE
PRI PR AE R 1,00024% , 1C, 43514923.7 nmol /L
46.7 nmol/LF117.9 nmol/L, A H 2, ARIULEY 5548
Bk HMet790H1Ser797 1 LAY R Z A4 AH FLAE I AT LU R it g
FHSAL BT = SR AR AR

2.6 4-ZFEMMEEERER LAY EngelFBIYEMFFTF Bruton
1% Z BRI ¥ (Bruton's tyrosine kinase, BTK ) 1]l 5|4 -2z 3t
M I W B 7 44— 2 BT AU EGFR T790M %8 2% Jl i 7]
i, B Ma-1e =G Y. X =F kG YT EGER
L8S8R/T790MIfit 24 (1) AE /N 24 it fit Jes 20 L MR HH19 75 A3 58 4
FRAI R A5 T X £ U E G F R 20 LRk A 431 A 31 71 30 SR
B FE HE—L R R, A S WL AP 2518 S8R /
T790M/C797S /R I ], 1C, 488 nmol/L. H:
SEFN 2N EGFR L8SSR/T790M/C797ST%AT A BAEFHIY
1aFIIbI201 345 HHat 7R 4- Z e ntk e I g S 4R m g
S SR AL 22—

2.7 ZHUCBKIERALEY) Ganther S5 57HE B2 0] Wi p3 8411 ]
FIR SN EBeh T =YK RS W) X RS I
EGFR L858R/T790M/C797S =M S AR (A M HIVEH] . S5
LW, LA P11d/e/hXF P FIEGFR . L858REAERIEGFR
fIC, [EHIK T 0.5 nmol/L, XfL8SSR/T790M AL RIEGFR
E"JICSO{EQ%U%IIZ.S nmol/L . 8.4 nmol/Lf16.6 nmol/L, |fif
XTL8S8R/T790M/C7978 = H 5 AERIEGFRIYIC, fH M 43
31°47.64 nmol/L . 8.8 nmol/LA121.1 nmol/L. 573 T p38
mitogen-activated protein kinase (MAPK) $IHIF B HE AT
A LG S8R, BT — RN A A 7- B O e 8k 45
B BT = UK MERAS W, EMHE S Y110 43 5B 4
R, HATSATPAS S AL il 45 G, 7 0L Eah Bkt
H T XFL8S8R/T790M/C797S = 5 S A8 R 35 (IR 4 KA
HilFI11d M 1e, X ELALE WIARTT EI AL Bt ] LAARAR
R XA TSR T = UK A A TR
=AUE T —1CEGERINTIF 5 ik — 5 5 AE fymT g

2.8 MEIEEEIER LAY Lategahn 5 PRI LK MEIE L S48
VEHT AL, G AR RIS PEPE LA 2T T— R 50K,
BT L R R EGRRAM ] (UG 12A ka9,
FEXTEL P AL M PR R T Tk o HLX SR
Mitsunobu 2 W JE—ERTHE1S 2 T2 5 43 55 103 - Btk g
P IE -4 - ) 14 - AR ML g B BE TR G 0, R G TSR A
Mg W IE S E GFR AN 71 A 5% 2 AN S8 A 1l A 2

B WI17a (5 — UL s g S EGERIP I 7 i —Ff )
HXFEGFR L8S8R. EGFR L8358R/T790MIJIC, F3 il Ky
2.3 nmol/L#14.0 nmol/L, HXJ¥F 4 RIEGFRA £

( ICSOﬁJIS nmol/L ) ., Western bloti 7R 17an]f | EGER
R HETR Ui 90 BR AR 0 B R A 7K B 2k g R E 2K
EGFRAIMGIFIALFENTL e 5 Ak g msnE 24k 5 H929a-1, O
ot L AL ML R e A AL G P019a-h, XL A YIS EGER
I Cys797 M 25 4, B L ah A Rk o AT XTEGFR
L8S8R/T790M/C797S % EMMIC, {E>110 nmol/L, 15 Y
IC, fH<50 nmol/L, HAWEMERIRAEAE W19 g (LG
19 h (FE4f b3 55 A S PR RN S T 6k ) | 1C (%Y
19 nmol/L, HFH LIS WEEALREGFR T790M/C797S
TERLBCA W o WF5T 48 HNALFIO AL ot S AL ki e 5 Ak &
WA B mIPIEGFRIGME, 55— = Z{UEGFR-TKIs#H
L, FaRfA W B AT A R AR AR AR T o DRI A s s S A
A YTVE N B —1CEGERAMFIFI ARG 7 1H)

3 RBE

% =fREGFR-TKIsIEAAA—ERNRITRHCR, HEHA
ARG I 2, FARTE S, S8 — S At
LIRS . LAT AL R VI S5, FERG FLAE A AH N A A
NI BT 67 2580, mAR H TR R i 5 sh L
P 2T 4 PR 2 = AR5 8 — R EGFR-TKs, {H /2
RAE R THI SR . Ak, —fCEGFR-TKIsTiZ5#1
T FEEGFRIYFFZAE, i ALHE T 8 =AY 25 L -
MET., RASZME KL . EMT R S Y (R e AL 45
U, BRAMHIEGERAE 3l N AT 255828 4, BRAIRYT T hE
5 IR EGER I J AN 24 (1) B 7 i 22—
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