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Jityg B AR AR A TR i AN R4S 2 EGFR 28 = K% WLRAR, B 4i/N T 44 & D48, IR g Xt # H 1) EGFR
Ti% S BR WG 4 1 77 (tyrosine kinase inhibitors, TKI) [ A ZE b1, Bl 5 — A5 A EGFR TKI LI RCA IR . 124
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EGFR TKI SR FHAURE 5 M BT AE 8 106 T7 SR, T Re 22 ix e o @ j e T dnitl . ARSI 45124 kR
T8 (1) T A A B 20 38 A6 EGER 45 84 A0 EGFR #1751 U ) 52, DA A0 2 20 48 A NSCLC &35 1)
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EGFR exon 20 insertion mutation in non-small cell lung cancer:
classification and clinical treatment research
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Abstract: In recent years, targeted therapy has become the standard treatment for advanced non-small cell
Iung cancer (NSCLC), but this treatment method has very limited effect on patients with epidermal growth factor
receptor (EGFR) exon 20 insertion (ex20ins) mutation. This insertion mutation is the third most common mutation
in EGFR. It shrinks the drug binding pocket and gives tumors inherent resistance to available EGFR tyrosine
kinase inhibitors (TKIs), resulting in the limited efficiency of the first and second generation of EGFR tyrosine. So
far, no targeted therapy has been approved for NSCLC patients with EGFR exon 20 insertion mutations, and
there are still no drugs that have met clinical needs. In this case, new treatment strategies using new EGFR TKIs or
bispecific antibodies may establish new treatment standards for these patients in the future. In this review, we will
summarize all relevant exon 20 insertions reported so far on the structure of EGFR and its influence on EGFR
inhibitor sensitivity, as well as the treatment strategies of exon 20 insertions in NSCLC patients, hoping to be a
clinical treatment for reference.
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GULIT AN R IR AL AR RN 23 F 7K TR T N SRR R
R 4073 9T VER, Hg ) fe R B A AR 7 3244 (epidermal
growth factor receptor, EGFR) 58 4% | 7 fili 5 vk B2 984 3
fi§§ (anaplastic lymphoma kinase, ALK) 5 fif  c-ROS 1A
I8 BUE TR 7 - 2 AR 1% 2 BR B (ROS proto-oncogene 1,
receptor tyrosine kinase, ROS1) F HF LA & B-raf |5 & 3&
22 R BR/75 & B2 I B (B-Raf proto oncogene serine/
threonine protein kinase, BRAF) 584, 1xX %6 £ & 7E i F
RS HE B BE (7] Y8 9T 5 3 G 2 JE AR A7 W (progression-
free survival, PFS) f3 1 & 3% o 3057, H +p EGFR #1ffi
FVEIT EGFR A2 1) i © B NSCLC 48 [/ 13 97 1Y
SRR, I BT — AR AW 77 K S 6 EGFR SR 5P 25
R U BT TR

EGFR 2 T 7p12 5 Qe tofk |, 28 M4 R T
274 PRI, EGFR & ERBB S5 32 (A Bt &
2 W 2 —, ERBB 5% H1 4 /N i 72 4 Bt EGFR (.74
A ERBB1/HER1). ERBB2/HER2/NEU. ERBB3/HER3
#1 ERBB4/HER4. *f T 4= B EGFR, 75 %245 5€ [f i
A5 EGFR B M AN S &, 5 EUR — R A M7 — R ik
(RITR 2130 S A0 0 S A T A 11 T 2 e T il v 12
i A E T S R TR R I F B R AL, BB SRR T
Ja B2 R IE S, 4 Ras/Raf/#2 24 )5 3510 28 1 8
% (Ras/Raf/mitogen-activated protein kinase pathway,
Ras/MAPK). i i it L% 3 4 /AKT il % (phosphati-
dylinositol 3-kinase/AKT pathway, PI3K/AKT) #1155
B S RN HE S 0SBl Tl B (signal transducers and acti-
vators of transcription pathway, STAT), M1 £ 5 ¥ 15
S GE A T8, EGFR SR ARS8 [ J5 45 44 11 1 45 78
WA T AR R RIS MRS B A8 i PR AS, T
T EGFR A1 H Al HER S 8 H F R SR B RR AL

FEJTAH NSCLC ) EGFR g 45 F3 R A 1, EGFR
HME T 21 W SRR PR E R (L8S58R) M L fi R AL
FNAN - 19 1 2820 3 AN G 5L R Bk ik 110 W] AR % 38 5
P22 M EGFR WS AL, HAX L8548 % EGFR 1)1 71
U2, B, JEIEFT A BOE I EGFR RAZ X EGFR
1) 75 # UK . EGFR Ak 5§ 20 #i A\ (ex20ins) 7E Ft
A NSCLC Ji il v 5 LA, &7 BT ©AiE ) EGFR A8
(RT3 RE 1 10%~ 12%02241, I 8 5 A5 J 4k WL 1) S0
EGFR 74 (RIARE T 19 SR FAR T 21 LS8R RAF)
2 JE AR = K DL EGFR RAZEAY . A1 7 20 H
(I HE P 6 36 X6t 9 N 52 B EGFR 4 R B0, (H 2 5
2 W 10 1t EGFR RAZ AN [A], EGFR 41 2 7 20 (¥ 4
NI BN AT I PR B w] B ¥ EGER 11 7717
AE LIRS, R, W PR AT AT — ELAE 34 EGFR
AN T 20 4 N FEAE 1 NSCLC & 2 o EGFR 1 il 71 i

2511 SR B, BT R IX B AR TF R T AR ) . AR
A 5% A1 5 T 20 48 A EGFR 45 #) fil EGFR 1011 751 5
5 I PRI AT 58 IR 2R AT 3k DA K0T B AT I R V68 97 Sl
BEATRRBE, A5 B I PRYA T P AR5 1 R %
1 SNEF 203N EGFR £5#50 EGFR I 57 S =%
M2 AR ST IR

EGFR [F 05 IR A BT C-1RBE (UM 2T 20 36 A
19 C A Iiip) (PIRFS, C-URTE EH A1 m) P9 g &% AT Fe 15 5 7
JE Z F AL EGFR [ 35 Y AL &3k 47 5 5 PR A B AR
FHR627, EGFR 1 40 87 19 ()8l 258 i I FF _E 2Bk
R i BRI T C W 1 e e, AT A C MR A T ) Ak
(0 AR T T A R, T A AR Sy 1) P ) A R P8 IE 2
IR AL, AT 19 SR AR A EGFR ARG
BRAS 3 10) V5 RS, TR o 20 i 2R 2 AR s AL oAb
T 20 RA IR 2 H A T ik M766 2 5, Ak Tl
N i P C M8 e A iy B A, I — /N80 7 Bl B 3] C i3 e
] (B2 W& 3E R E762 & YT764) (] )P, iz
EGFR 4} {2 - 20 i A\ A2 R AE N /E EGFR & H 1) 2 2
R 762 A1 774 2 [A] TE AL 1) 3 2 21 bp [P HE P 76 A 5
0732, SR, 54N 7 19 B ORA], AT 20 4N
B EARIEF A, 5 — A5 W\ C IR e
AR E B F,
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Figure 1 Epidermal growth factor receptor (EGFR) receptor
structure, EGFR exon 20 insertion is a common type. The data can
be accessed on COSMICV92 (https://cancer. sanger. ac. uk/cosmic),
and the mutation types are those with a sample size greater than 10
after screening by non-small cell lung cancer (NSCLC), adenocar-

cinomas, and EGFR exon 20 insertion

EGFR 4N 20 1l N RAL & 57 i 1), i A7 B m] e
2R 2RI ATP 454 1) 80 71 %, 46 1R 5€ X EGFR
JO881 70) () i 2 P A M o AR R N DS H R A
H A763_Y764insFQEA [f] 58745, J& Bt % 75 9B %% Je Al
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JE & R FEURBY . =44 A763Y764insFQEA i
N B FAERZ OIS B Je VR I7 5 o th e v 1R B Ok
FrfasE . A763 Y764insFQEA #fi A\ 1) 3D £ B, 78
CHZTE & ik Ik 764 2 1 R AE A B+ 20 48 A 1)
E FLAT 5 L858R Bk 4 & 1 19 B Ay MLk I B35 ML i A
ZEF928341, D770 N771insSVD Al p.V769_D770insASV
2 HoA A S 20 48 AU 5 8 DL AR L8S8R BLAR 2 1 19
B I BIL ) R 65 4G AN TR] G 2 B 5 M N 3R 1 BT ),
IX A H B AT ) K 2 R W 4 ) 71 (tyrosine kinase
inhibitors, TKI) [ 24 P4, 1 a4 5e fi X > w2 2 3
TE THDGS (1 1 85

— W5y T AR BT TR I, L8 EGFR 4 51 20
b DL & AH S () ERBB2/HER2 4h 5 1 20 46 N\ 51 2 45 149
Ak, AT BRI T ATP 25 & 88 [ K /NBST, R, 4n 1] 2
FioR, BRI 2R 5 T BOAR 45 & . BT L, 7E4H
20 RAZ () EGFR & 1, ATP 45 & R 25 K B0,

TKI TGk 5 HEFR 25503, i EGFR 43 LLORFRIE 14, 3
Je A5 5B AL . H B e B2 BUAR (monoclonal anti-
body, mAb) 5 5 /) 87 — X TKI 7] §E 2> % 40 4h 2 1
20 4 N 2O BT P 2R TR 25 1T LR, T790M 2R AR A
L858R %45 7 EGFR ] ATP 45 4 35 F1 71 JL-F- 1% &2 21| B
A Y RZ AR KR, IR T BR TR ATP 3% 4P 0 i R
JE& e T Je it RAS T ik Bk, R R O AR
AEBS40 T 55 = DUAR TR [ H B Bk B % Rt e ix 2t
Itﬂmﬂ[‘”"mo

JEHT BT R W, ASF 1) EGFR R A2 W] K 3l A
A 1) RS 5 6 B B R, T84 AR 288 EGFR
AT 20 48 N R AR WO 1) R (S 8 B AR A T RE
ﬁWiﬁﬁ%@%%E%ﬂmw%Rm%ﬂ¥wﬂ%
EGFR 78 0 11 A 5 168 % 1Y) 1 5 7 8 R 75 22
B Z TR, AS[E EGFR 4h 2 1 20 76 A\ TR G 1
TR I AR S 1) R OR RAE T e 237 AR g M B [ X

Table 1 Part of the EGFR exon 20 insertion was identified by Maria E Arcila and Khedoudja Nafa?. Note: Due to the very low mutation

peaks, sanger sequencing cannot be used to characterize a 6 bp insertion

Size (total)

Coding sequence mutation (inserted sequence)

Amino acid mutation

9 bp ins ¢.2311 2312ins9[GCGTGGACA duplication] p-D770 N771insSVD
¢.2308_2309ins9[CCAGCGTGG duplication] p.V769_D770insASV
¢.2302_2303ins9[CGCTGGCCA duplication] p.-A767_S768insTLA
¢.2308G>A, ¢.2319_2320ins9[AACCCCCAC duplication] p.D770N

p.H773_V774insNPH
¢.2319_2320ins9[AACCCCCACduplication] p.H773_V774insNPH

6 bp ins ¢.2321_2322ins6[ CCACGT duplication] p.V774_C775insHV
¢.2319_2320ins6[CCCCAC duplication] p-H773_V774insPH
¢.2320_2321ins6[CCCACG duplication] p.-H773_V774insAH
¢.2310_2311ins6[GGCACA duplication] p.D770_N771insGT
¢.2310 2311ins6[GGGTTT duplication] p.D770 N771insGF

3 bp ins ¢.2308 2309ins3[GTT duplication] p.D770>GY
¢.2310_2311ins3[TAC duplication] p.D770_N771insY
¢.2319_2320ins3[CAC duplication] p.-H773_V774insH
c.2314_2315ins3[ACC duplication] p.N771_P772insH

12 bp ins ¢.2290 2291ins12[TCCAGGAAGCCT duplication] p.A763_Y764insFQEA

mABs:
Active dimer EGFR exon 20 insertion Cetllxlmab

Extracelluar
domain

K1.1:.10

sl 1 KR

Tyrosine kinase
domain
Regulatory tail
Smaller TKIs:
TKIs Poziotinib
Gefitinib Afatinib

Figure 2 Unlike EGFR tumors with non-exon 20 mutations, in EGFR tumors with exon 20 mutations, the structure of the ATP binding

pocket is small, and tyrosine kinase inhibitors (TKI) can no longer bind. Receptors remain active so that oncogenic signals persist



- 1204 - 2% %4 Acta Pharmaceutica Sinica 2021, 56(5): 1201 —1210

AR R T
2 SNEF20 AR NSCLCATTREEHR
2.1 EGFR#FIFI
2.1.1 F—REGFRHFIF Gefitinib fl erlotinib /&
AL Y] ATP 3% 4 PE ) 77, ] 39 # 5 EGFR [ ATP
dih G . NUHBE VLIRS S 4uE 3, /£ B EGFR
AR I il £ TR IX 6 TKI 7E PFS 5 AL T % 4k
J7, I 9 EGFR 9848 NSCLC ¥4 97 f 4w ife, 7] sz B
K 72 % B ) N % (response rate, RR) AT 10 4 H
PFSUe4T, AH L2 FW BT A763 Y764insFQEA %=
AR B, ot I PR ESCHE 0 [B1 B 23 AT SR, 5 — AR EGFR #1
7 1E 26K 2 % EGFR 41 . 1 20 4 A R A8 A NSCLC
B R A RSSO,
2.1.2 FE - EGFRHI#HIF Neratinib. dacomitinib
Al afatinib # 75 47 2 1) 2 Bt & R vk B (C797) B 5
EGFR J& B AN RT3 (1) F 40 A B AR oS, R 4
N S5 1 I PR 1 4, (5 B T 6 BT 26 78 EGFR [ 4101 61
TEH, 5 MR TKI 55 — R TKIAH b A B ™ E A R
FA, A Z 25 P PR AT FH B 19 A A 21 T790M g
(67 i P23,
MY, DA A BR A AR UE R SZRFLE A 2 20 4
RAL A NSCLC i F 2% — X EGFR #ll | )B4, 45 &
II Lux-Lung 2 # . III Lux-Lung 3 F1 6 # 1) 45 H 3t 17 43
Br, EARBT & Je 76 7 WL EGFR i R4 (G719X.
S7861 H1L861Q) H H A Il bR 1%, {H /2 afatinib /577 )
EGFR #h & 20 # A\ K 5 # RR 4 8.7%, PFS N 2.7 1
A, BORAESSST, {H IR R AT SEIEH, 78 770 6 5] N H
;\E& )4 N e B0 HE T dacomitinib O MUERRUE I, B
A D770delinsGY ¢ 4% ¥ & # 42 (it 1 % £ I8 T &
68, i HLAE 2011 A1 TG RS 1, £ 6 % A A
M EGFR #M & 7 20 ili N R B R B EH, R A
D770delinsGY 2 4% 1) H 3 %F dacomitinib 2 Bl Hi 3 4>
JRRE601 SR, L) AR R 20 48 N BLTE 770
B H SR, Bk, K2 BA R T 20 36 N FH A K AT
f85Z 25 T dacomitinib VR IT
2.1.3 E=REGFR#IFIF Osimertinib Ml rociletinib
A5 =R EGFR 41| 71, 5 EGFR (1] C797 - Bt & IR 7%
FEIANEEA FEARFE T XS LS8R/T790M B2 19 4k
2T del/T790M EGFR Rk #81%:, LA AEZRIE H W EGFR
AT 20 4 N B SRR RS AR A R AR P AR el
— 5 4 15 45 77 EGFR V769 _D770InsASV 42 44 1) .3,
1E osimertinib ¥6 97 f5 L T IR 4 /NS, HE, 558
5 LT 2 0 I PR OIE 98 32 R 7E S 2 1 20 1 N R AR 4K
NSCLC 8 F 28 =X EGFR i 5715
Ikemuraa flI Yasuda 5510681 F 3% 1 73 78l /g 2545

PR A 1 57 EGFR #1720 48 A R 48 %) EGFR-TKI
(RO I RS o B B TH B T A R T 20 4 N AR
A (AL 55 B 5)) % 55 =A% EGFR-TKI B 74 5 Jg i) 0k
PE (E3). ATLAHE H, A A763_Y764insFQEA 4b
7 20 486 N B R AR B A5 X% EGFR-TKI 1 1= S .
I 4b, Zhao F5V i@ I 4 ¥ 2 J F L K L, HER2
ex20ins i i 204 HER2 JH 1) K4 G 46 440, 5 BIR bl vt %
DR P A 5%, 040 I A A4 i e g PR v AL

D770_N771insNPH
P772 _H773insHV
Y764_V765insHH
V769_D770insDNP
D770 N771insNPG
A767 _S768insSVD

N77l _P772insPGD

)

A763 Y764insFQEA

AGbmd / kcal-mol”!

6.0 65 70 7|.5 8.0
-1g(ICs0)

Figure 3 Plot of AG bind values against negative lg transformed
the half maximal inhibitory concentration (ICy)) values. Each

EGFR exon 20 insertion mutation is indicated by a dot

38 i Ba/F3 4H o % TKI [ 44 40 850 P B d
(2 2)2470 7T L Y : EGFR M & 7 204 A ik 4 & T
20 R A% 1) EGFR Jif 8 ik &2 21 B A= B K, iX 5 3
DL SO EGFR 842 (R AN & 1 19 SR 2k LAk B 1 21
L858R Z74%) AN[FTI, 1 H Al LLE H AN [F] (1) 548 % F
AN T TR R AR [A], 3l S iR i H AR 2848, N4
Tih 5 AR e B d £33 1) TK, [RII 4k 82T JR AR AMIE 7T, I
AR 77 I 5 1) R B, T B8 R DASR T (9 I PRI 9T
k.
2.1.4 EGFRAMNEF 203 NIZHZFMINFIF] X EGFR
AR F- 20 4 N AR B A I B B A A P T R
TP 4 2 T B 4R A EGFR 3240 7 AL i i &8 56
HE L FOT R B LR A S, B UE B T B
FEHE ] EGFR AN 120 3\ (41 TAS6417 H: A &1 58
A7 EGER ) ATP 45 &7 55 797 A B R & Be vk k). R
XL AT AL F I PR AT B, B COR R R, 1X
L6 Lk A W) 7E 5 7 EGFR A1 52 1 20 i A 2848 ) NSCLC
A AT R B B IR NS Y. W1 TAS641773,
b AW 1 AR TAK-788175 76145 S (. 715 HA Xof Jift 8 1) $40
HER o (HZE IR AT, XY A R 251830
J1 R (ELFE 3 0 AR A R B AIG  2F 3 W 0 R
B2 ) MR .

TAS6417, 1 Fx A CLN-081, & — Fh #5 &L /N7y 1,
B I LA B A8 EGFR [ ATP 45 647 & 797 7 2
JoE G R Bk 3 Sk 4 1 EGFR, 1% 588 AE 4 56 1 20 h B
HE P 4 N A, fF B4 EGFR 4k &8 1 20 848 5§ 4k
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Table 2 Summary of the in vitro sensitivities of Ba/F3 cells expressing EGFR mutation to various TKI ICy, values (nmol-L") of < 10 is

shown with *. When the exact value was not described in the literature, the approximate number was estimated from each figure. Wild type

and typical exon 19 mutation are listed for comparison

First generation

Second generation Third generation

Category Mutation

Gefitinib Erlotinib Afatinib Dacomitinib Neratinib Osimertinib Rociletinib
Ins20 A763 Y764insFQEA 174 48 3.7 - - 44 673
Ins20 Y764 V765insHH >1 000 3 845 79 - - 237 1730
Ins20 M766_AT767insAl - 3403 79 - - - -
Ins20 V769_D770insASV 3100 4400 72 230 48 333 5290
Ins20 D770_N771insNPG 3356 3700 72 - 230 42 262
Ins20 D770_N771insSVD - 3187 86 - - - -
Ins20 H773_V774insH - >10 000 268 - 550 - -
S7581 S768I1 315 250 0.7 - - 49 -
T790M T790M+delE746_A750 8300 >10 000 64 140 - 3 28
L858R L858R 26 16 4 2.6 1.4 9 140
Del 19 delE746_A750 48" 49" 0.9 <1’ 60 1.1° 1.9°
Wild Type 9350 >10 000 >100 >1 000 >1 000 3078 1549

S 19 AR I M e £ 1 ik D] TR 40 R R A4 il &R DA
S HA KRAS TAZ ) 480 i A 4 7 1 A4 o1 2 R AR 9T
1, TAS6417 R Bl i M RCR, 5 K 2 Btk /o1 &
HH ) EGER # F5AR L, B B8 32 v P 3 0 o
HIVR TV U, A2, BARF TAS6417 #E4T 1R
J71E LA EGFR 412 7 20 R AZ /N B AR 4] T PI3KY
AKT & 42 F1 RAS/MAPK & 4%, A} 545 B4 EGFR 4t
520 R /N BB E PR AE H, TAS6417 18
NSCLC &3 o (1)1l R VPl o5 AR JF 46, [5G, 7£ EGFR
AP 20 48 N BEAE R v, 00 ) 0 SR AR AR ik £
75 72 DUIA B R I 17697 o BB AR A e -
2.2 EHAibEREAHIF
2.2.1 Poziotinib Poziotinib (HM781-36B) & EGFR
A HER2 4 & 20 4 A (1 35 4 A 7] 336 400 i) 7708,
Poziotinib 55 afatinib FH 1L, J& — it 2 B 10 1 e Ik A7 A
W, B BAABNRST FIE R P i B, 3 HRAHE
B . 3D EBLTIN, IX Le 451 L4 poziotinib
RERE e T A1 21 20 48 AT A 1 23 (8] B2 Ak, FFAE 25
gh G IS T R M 45 50, T B AT DL S T ATP 45
AR S R /N T T 485 4 1 1)
15 45 7 40 2 - 20 48\ 1) T 7% Ba/F3 4H g i 44 4

43 1 22 B, poziotinib A A b #1 ] T B 4 EGFR 5
HER2 41 5 1 20 9 48 () 40 g 1) A= K01 75 Z 40 i &R
1, X poziotinib ) AE K 14 G H | /F FH bE A TKI A
. 5 afatinib #H bt poziotinib B . 2 ek b i g AR A
TFAE 12 J8 B AR TG gk el RS0, fH 2 T
poziotinib 7F ¥ 4= ! EGFR "t & 4% T M 4ME 1, A it
HBIT VG AT AR AR A o
2.2.2 Luminespib Luminespib (AUY922) J& — fh %

S W A e ) 28 Ty ) B PR 5 £ 1 90 (heat shock pro-
tein 90, HSP9O) il 71, 5 55 — AUk% /K 18 55 2 HSP9O

AN o 58 AR 700 R ) 19 58, A DI A
R S F S A (4 254K 80 ) %% . HSP9O A& — Bl 43 1 £
16, T 4EFE A M B A AR T MR SF P Bh A 2, B
[ 4Z, 7E NSCLC 1, HSP9O /1 % 1 ¥ £ H 2 ) ElU oK
& A K, 645 EGFR A ALK, 1 H HSP9O 1l
T S5 7 H T i 240 6 S S PR A7 e R AR 1 A O R 8,
U Y24 Oy 1k 1 AL HSPOO 11l 571), (B 7E ¥R 23697
169852 31 PR AR RE S B o, IR AE R PR 28 L 704
BT, W PR AT $ 4 % B, EGFR 41 5 T 20 4 A R A
filf 5 HSP9O 43 1 FEAR R GeAH ¢, v LU i {8 F HSP9O
i1 71 B f# . 7E EGFR 4k & 7 20 4fi A NSCLC 1,
luminespib & Bt b 58 — AR EEE — A EGFR #1571 5
LT (R BEES), SR, th A7 PRS A0 A A7 R AR 46, FiT LA
luminespib 7£ EGFR 7} & 1 20 4fi A NSCLC & & 1 &
o B A W PR B M E AT AN 2 (B13).

2.2.3 Tarloxotinib Tarloxotinib & — F {I% &L B & 1
HI 24§ (hypoxia-activated prodrug, HAP), 1 7E 1% %5 2% 1
N A 2B BUOR AT 3% ) EGFR/HER2 #I 5, OO F W2
IF 904 HAE A%t %k B A EGFR 4h 21~ 20 5738 1 i g 1
TRAEST R8T, FE [t v, Jied 4 i IR DR AS (R ik
T IE DR ZH AN R T AR I M 1 18 S R R A s D I 1
Jnest, gk 5 30T X EGFR #7111 245 M UK AT i
ARI9901 - FE — T 1T # I R K56+, tarloxotinib £ EGFR
A T790M B 1 NSCLC & 3 8 AN, SR 1M, S
WA PR PE EGFR 4M 2T 20 #6 A\ () NSCLC 41 il & 5+
A% AL /N BB AY, S57R f8 F tarloxotinib RIS i R\
FEIHIR, T 1E afatinib H A W 5% 2 [ RI07, 3% Le 4] 5 4
PR A, 75 B R R IE PRI S LA 5E tarloxotinib 7F
EGFR 4 & 7 20 48 A NSCLC 3% W78 A (197 2%
2.2.4 Cetuximab #1 EGFR #l #5484 Cetuximab
& 5 EGFR i #Mg 25 & A5 2 7] _EFHAS — SR AR % U
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TR PUAR . PR 4 4 3k BR K AR B AR SRR L
DM1P92, ] emtansine 2 #% )y T-DM1, 2 — Fh 1 44 -
29I, 20 B RE PR R 7R DML 5 N R SR T
P il 2 Bk B PUE BT . A PUA T-DMI1 P84
H 354045 F DML, FiLik 25 Y8 B (antibody-
drug conjugates, ADC) 5 % [f 52 & HER2 & &, Ffid it
SEARA T AR F N0 o4,

7y — WU FC R FH B ALAIE B T 4% EGFR 4 & T
20 1) o A% BT RE (i E A7 Rk SR Ak, I HRT AR X EE )
2 25 K4 35 1) EGFR $it 7R B . AR N BT 7 B 1
— BBy, o 5K P 4 1A EGFR D770 P772delinsKG
HMIEGFR D770>GY [ % % 5% cetuximab V5 47, JF7E
6 NHAFM4A2ANH LSBT BRI S (R
3)[26,33,35,50,55,59,64,73,74,85,87,92,95-98] . %E % —_ IDH\ Eﬁ % EF] , % %
cetuximab BX & FlE & JR VR IT I 4 44 3% A 3 44 R
131 R,
2.2.5 JNJ-61186372 INJ-61186372 (JNJ-372) & —
Foft [5) B #EL [f1) EGFR A cMet 2 14 i UK S ME A . &
BEL Ihfr i 44 5 5 1) EGFR Al cMet 1 B2 4k, JF #0141 pERK
FpAKT, 17 Hak v] DLE i 4K 8 Fe 12808+ Bl il A 5
PUAA ARG 20 B B 12 15 3 2 AR PR AR 7E — T T I
PRIFEFE A & 0 HE X8 358 73 B B NSCLC 58 38 (1 470 Jie 988 2
Ho BT R A EGFR 4R T 20 RAF ) NSCLC i #
HOLEE B IE 1, SN T S b TR I MR R A DL T 1)
TELENLH], CIF & T I R AT 0 50819, %43, EGFR

Ah T 20 5745 1) Ba/F3 41 i 2 (¥ 11 PR AT 5256 % 0,
INJ-61186372 id i 47 ] EGF Hl cMet 52 1k % %, T i
pERK . pAKT M1 p-S6 7K ~F- >k 41 1) 241 fid 48 581, JF: [7] it
11 caspase ) Z 1% AR 1 28 o o 110,
3 &R

NSCLC H1 () EGFR 4 it 7 20 R4 ff H. 5 ATP 1)
gh 4 e 70 N %, IR H 5 EGFR #) 57 f 58 A KT
B AR R SR A R VR T T R AN . R R
AP T 20 AR T AR 1) TKI UM [, 38 3 R
BRI H AR KA, N R E R R EGEMN D B
TKI, 7] 828 I IRV 97 FB . T EGFR 4N+
20 4 N AR ) TP, AN [R] R e N A7 B0 24 4 1) o
A 2 PERZ M T BE AR AR R T I RAR R,
HE— 30 R ] B 5 R P RN SR AR PR 24 AL DL S X 2454
RO AN [ 0 IR, 3 438 Mk A 1 X Rl S AR 7 £ 1Y)
R S ST VA K A Wm I . BE & X EGFR 41 &1 20
BT A B, $E 17 EGFR 28 2 7 20 6 A\ 2248
{140 3T 28 245 40 At S W 9 300, 3K 2 24 0 P s R i RN I PR 7
TR NI R T 20 RABBE R T HAE. (HE,
T 254 £ 30 55 28 B EGFR, % 4V ) A 75 2k
— PR S BEAL, IXEE 25 1IN PR 25 PEAT) SR AN 4
{H2 AT AT, 3 26 Ak 5 W0 T RE e 28 Ji R 0T 470988 0 11
AT IETEHEAT IR0 LA B 20 4 N\ R A2 (1 4 8
NHE I D 8OREE M I R IR I8 51 S AL kN4 7
IR BT I R E AR

Table 3 Clinical trials in EGFR exon 20 insertion positive NSCLC. Details for trials with NCT numbers can be accessed on https://clinical-

trials.gov/. PFS: Progression-free survival; PR: Partial response; RR: Response rate; ex20ins: Exon 20 insertion; mOS: Median overall

survival; mPFS: Median progression-free survival; HSP90: Heat shock protein 90; HER: Human epidermal growth factor

Inhibitor Target Clinical trial ID Phase Key result Ref.

First generation TKI

Gefitinib/erlotinib EGFR Retrospective analysis < 3 months PFS 8%-25% RR [50,95]

of clinical studies

Second generation TKI

Dacomitinib EGFR/HER2/HER4 NCT00225121 I PR for 1 patient with D770delinsGY [59]

Afatinib EGFR/HER2/HER4 NCT00525148 11 8.7% RR, 2.7 months PFS, mOS 9.2 months [55]

NCT00949650
NCTO01121393

Neratinib EGFR/HER2/HER4 NCT00266877 0% RR [33]
Third generation TKI

Osimertinib EGFR T790M NCT03414814 1I mFPS 3.5 months OS 12 months rate 56.3%  [26,64]
Other TKI

Poziotinib EGFR/HER2 NCT03066206 11 mFPS 5.6 months [35]

Cetuximab + erlotinib EGFR NCT00895362 I D770>GY patient with 24 months PFS [96]

Cetuximab + afatinib ~ EGFR NCT03727724 I Preliminary report, 3 out of 4 ex20ins [92]

patients with PR, 5.4 months PFS

Luminespib HSP90 NCTO01854034 1I 17% RR, 2.9 months PFS, mOS 12 months [85]

Tarloxotinib EGFR - [87]

TAK-788 EGFR/HER?2 ex 20 ins NCTO02716116 mFPS 7.3 months, ongoing [97]

TAS6417 EGFR ex20 ins - [73]

Compound 1A EGFR/HER?2 ex20 ins - [74]

INJ-372 EGFR/cMET NCT02609776 1 Ongoing [98]
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