e [ i 2% 5202 14E 1 55244545 1]

Chin J Lung Cancer, January 2021, Vol.24, No.1

DOI: 10.3779/j.issn.1009-3419.2020.102.41

RERESIHFIET O NRT
JE/NH R A T 7 SR B BT R

£ Sk

(42 ] UKEH AL DR 4 5 IR 0 R Sl Rk DR B )7 0 S 4R ey o M 6 B 2 A i R ], (HL H R T
BRAF, HER2, MET, RETZ/b WLUK) DN oA i 8 47 O 08 1) 25 W) R BRI AR B8/ o AT 4R S B G 2 D A5 7
RGP IS T — 2 BOY TR, ELER D A DK Sl R SR8 Al 0 AR B A, O JR R LA PR BB AL X IR X
AFTE—E R IR, AT 132 S A 2 m ARG S 7 PR LTI AN I o ASSCRs X H Rl 5202 1 e A
A MHIFRGS P BRAF, HER2, MET, RETA5/0 DLBR Sl Rk DR B2 s A5 O R T e 45 SR IEAT 50, LUMIE—E TR
JE ol R AR S ft— LR E RS

[ <8237 ] Wil s A LoeAE s

3<|J

HuyEEAG A R

Efficacy of Immune Checkpoint Inhibitors for Non-small Cell Lung Cancer
with Rare Mutation
Teng LI, Junling LI
National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences
and Peking Union Medical College, Beijing 100021, China

Corresponding author: Junling L1, E-mail: lijunling@cicams.ac.cn

[ Abstract ] Over the past several decades, advances in driven targeted therapy has revolutionized the management of
oncogene-driven non-small cell lung cancer (NSCLC). However, there are only a few targeted drugs available for patients with
rare mutations, such as BRAF, HER2, MET, RET, efc. In recent years, immune checkpoint inhibitors (ICIs) have demonstrated
promising benefit in NSCLC. Till now, efficacy of ICIs for NSCLC with rare mutation is largely unknown. It is fairly difficult
to conduct a large formal prospective controlled trials because of the rarity of these mutation. In this article, currently available

real world studies based on convincing clinical evidence will be reviewed, which will ultimately facilitate our rational use of ICIs

for NSCLC with rare mutation.
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e 28 25 471 4nf (tumor mutation burden, TMB) . it I3
BEATEEM (microsatellite instability, MSI) M PD-L13Eik
& HHTE AR ia T ARG Y. 2019 4F BRI hRg B2
325 (European Society for Medical Oncology, ESMO) T4
213 1 RGEF M AT R XTTFNSCLC, HHFMSL-highfi i
FH AP, TMB . MSI X PD-L1 =3 BIBHPE A AL G
0.5%, UNSLHL SEARE ZR PD-L1BHYE ETMB-high 1 (2%)
MSI-high, WEX—F A AT $& = 312,79 , 353 85 AT g2
A A A EIRY T AR 25 A i R 0

H T C A B 50 IR OR 5 i R i A AL, A
UK Bl 3 DR 41 028 AN S CL C AR & 45 2 AR 10 2 e i

(microsatellite stable, MS-S) ==, 20184 —Ji [l i iff 5¢

(retrospective study, RTD) Z}7 T ICIsifyy 7/ WLAKZS HE P 2H
UL it AE A FIMSTHE DL, WF 999 A\ TBRAF, MET, RET,
HER2. NTRK5 Z Tk 3l BE R U2 (37, 4701 8% 423
HIMS-S. ¥ TPD-LIR A, ZWH 58 Z A TEFIL, —
Wimetasy B2 ARJALK . BRAF, HER2 . PIK3CAJR & F
MET A K-8 & 2 [APD-L1# &3k JCIH 8 22 5, {HiZ%
W58 /D WIEAR N A BB FATI AL D, 5 A e B R
EMSIPD-LIA Rl 230 4320 WL A48 £ 5 TMB 2R A8 Al
S 2 JRIAEAE 25 T 0 20194ETAMA R RM—IRMA T
4,000 (FINSCLCE 7 £ B 52 28 /s X T BRAF
HER2, METZZE T S AR B F TMBIA Gt 2725 5,
IMRET (4.6 mut/Mb vs 7.0 mut/Mb, P=0.004) }2 ROS1 (4.0
mut/Mb vs 7.0 mut/Mb, P=0.03) Z&7E FA B A= RITMBEEIL,
X2 AR IRRETI ROSTSE R L i 2% s By A= U JB S
FEHE TR TR £

2 ICIH TR IRsNEFE AN T NSCLCHITT L

2.1 ICIsJAY¥BRAFSEAENSCLCIY TR BRAFIE 5405
TRIT IR R — BRI H O I S 7R iR P2 2]
BRAFSE[RI 5875 71 5 A= 8 B 35 TMB/KF-  PD-L1 3R 351
DL AT B 2 22 e, X AR AE TICTIsY T4 I
IMMUNOTARGETHF5E & — 4 5k Z HhulICTs L2477

T AERINSCLC I FLSLHH A5, B9 A S5 45 26 5
7 it R, 859 i R #1552 NivolumabiG ¥, HALIA
SR T4 I IR BE BRAFSEAE [ E 4341,
ﬁ%{% (objective response rate, ORR) j724.3%, E@ﬁﬁﬁiﬂ
# (disease control rate, DCR) H54%, “=AE0 Wt A (v
Joitt A (progression-free survival, PFS) N3.1NH, /1
I B ALER (overall survival, 0S) ~13.6 71, Hpil 25
BT /R 0 ¥ BRAF 5378 [R5 PESHR 45 31K (FH 37 PFS: TG
WA vs WA S A1.9H vs 4.170H, P=0.03) . [RIFETE
RihawiZE M4 [0] il — 2k Nivolumaliy 7 BRAFZEAS /5 i,
11491 Fe 3% WA 119 BRAF V6OOEZ AR W AH £ 34 1k I35 0 % fi
(partial response, PR), HIRORRE: ks 4L K, 12

BB EAT R 29 H B RF L SR AN

BRAF V60OERAEJ& fie # WL BRAF AR J T, 2y,
BRAFR7E A#ERIS0%0S), FEIMMUNOTARGETHF T
Kt — R EAF R ALK FIORRAY AR LS R, X Fix—
[) R A B 5 AT T s o ZERT DA 58 Hh Sl VE0OE
RAR B H (A B PRATEH) IIORRA25%, TSk
V600EZE 7L B H IORR N 2091, {HIZAIFFE 4~ 40 A
B, TSI IR G rp ™ KA A JG AR A AH S 45 51 . T
GFPCHIZEH26 ] V600EZAF i A ICIs i T ORR M 26.1%,
DCR760.9%, 18f4[:V600EZE 4% i35 ORR H35.3%, DCR
4152.9%1) [R5 — TR R 7 R B S A 73945 BRAF SR
B EICISIRYTIT A, 126018 57 O V6 00E R 4% F8 &
ORRN25%, 9fdEV600OESE L B # ORR A 33%, 54 Lik
S5RARF, M IE AW TBRAF V600ESE % EH A AEV600ESR
A5 BHICTsIAY T ORRAK, [H X = I 53 R D — A B0
Mz 2z mAg R L

AR 2R F X FIAS [ 28 25 2SR ORRAE 5 4 Ak M AE A
AR 25 e St O A P 0 Rl ERPE 5E 245 SR 4R
BRAF V600EZRAE 5 4EV600EZR AL FE I PFS 508340
Giitap 2 5%, FEIMMUNOTARGETHFZE13H1, V60OEZR 18
BE P AIPES L8N, A0S H8.21H, EV600EZRAE
BEMPAIPES 4. H, A0S H17.2 0 H , A A
fIPES (P=0.20) KH 3708 (P=0.28) JCRH 2. 22 5. [AlRES
—TAJF5E 0 R AN [ 58 A8 W U2 B H 3 PES (P=0.37) FlI
Hi{70S (P=0.53) JCHA I 25 5%
2.2 ICISIEITMETHE R AENSCLCHII T AL METIERIENL
TAEEETSYLAANR, Fak A BRI S RS2 A i 2 R At
HFRHGF AT S METZS G A 0E M55m0, 2018
4. SabariZ§EIFE Annals of Oncologyk 3% T —Wi3EF 1476 MET
1498 NSCLC Y I E 5, 4554 /837% 1) 8 # PD-L1
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Rk N0% . HJAMAKRFW TR, ZW5EPMET 14
FRAFFY B TMB R AL T B4R RS (3.8 mut/Mb vs 5.7
mut/Mb, P<0.001) . TEIZIFEH24IMET 145872 8 E %
ICIsifYT (226K IPD-1/PD-L1H47T, 2051 K HIPD- 14 IK
4 CTLA-45A%57) ORRN17%, HiPFS 1.9, A0S H
1821~ H09L,

5Ph 45, fEIMMUNOTARGETHFZE I,
36HIMETH R A ek 2E (13FIMETY 1S, 236IMET 14%
A5 ) W HESZPD-1/PD-LIFHIATT, R HAKR
ARV Y ) FLORR M 15.6%, DCRAS50%, i PESH3.44
J, A0S k18401, dE— L XA AT 5 L B
MET 14578 MIMETSE R4 38 B 35 1232 o 9% i 97 TV PES
WA 25 (P=0.09) . ARSI HE /R A METHE KA
AETENT IR B R, AR PO 1 1 i A R
FEREPEMET 1458728 0 4532 NivolumabiR YT, FefIT Ak
P fasE (stable disease, SD) HPESHiZ6 -

AR b AR R EUE I 5 i I ME T JE R 4] ek 72 42 52
ICIsVA)TORRAF20%, ICIsIRIT A —E I7 BHIFA T4
FRAE {H 55— W] B GEP CHIF 98 Mol A5 T 42 B U ORR .
W30 BHIMET 1479878 58252 ICIsIRY T ORRAE A H
35.7%, DCRA71.4%, T PES 4.9, F70SH13.44
H, B934 % IEX 599 A PD-L13 15> 50% 5 4 Ho il 48
1 (37%) LA ICTIsIR T B X G 56 (63%h—2k 58X
TEIRYT ), X R AT FMETHE I A i B
HR A8 Ho 26 97 05 AH SR 25400 0 146 S8 3R] L SR ) b 1B
B as ANHE-

2.3 ICIsi&Y 7 HER2 LA 4H i 38 NSCLCHYY TRk HER2KE[A
ZH i 7AF N HER29E7E e HER2Y 1 . % T HER2Y 14 (1)
B/, FERTDWFE PN A B SHIHER2Y WS & A
LA FIPRIY . HATAIGE E 2T FHER2R AR B E .

— YA A\ 122 HER2 5375 S5 35 ) 11 Bt 1k BfE 52 41275 7796 114 £
HPD-LIRB/INT1% (RTAREREAR) , P TMBR
5.7 mut/Mb (5GAREBRAFETC2E ) , 2601532 BRI
HER27%E7% B3 ORRALA, fX }12%, DCRA42%, HiPFS
HF1.9MH, A0S H10.41M 20, FEIMMUNOTARGET
WEFE R0, G A 29 HER 22878 F B Z ICTs R 25157
ORRA7.4%, DCRH33.3%, H{iPESH2.5TH, F1L0SH
20.3H . FERTDAFFTHO, 99 AMI13 I HER 2578 4
HICISIAYT INORRIN N 14%, i PESH3.4 1 H, HH{70SH
17.50H o [FIFE, ZEMETEERZERL, 7EGFPCHF TSI 5%
TG TGS ORR,, ZMFFE 23 HER 258 7% i 45 ORR
H27.3%, DCRKS50%, HFOLPES M2 20 H, F0S H20.47

A, W58 [FIFE % FE 55 2 A ORR S i 14k T 4% 2 PD-L1 &%
HUIRTT A G
2.4 ICHAJFRETEHENSCLCHY YR RETEHFENSCLC
TE BT 9 A8 5% 19-2% , 20194F3K [ 2 [EIMSKCCHF
LT B EAT 7T X 7445 R E T 51 HE K 1) 5]
JEPE A TR 2R R, RET B HER# H81% 1 8 FHPD-L1K A
K F50%, RETHEHEE A A TMBE E 8 FEF A AU,
AU H1.75 mut/Mb. iZBF5E P16 RET H HE (H A KIFSB-
RET 10f4]) 5432 PD-1/PD-LIFAH I/ BHK A CTLA-4 51
PURYY, A BE L FN5E 22 (complete response, CR)
/PR, A3 e FTEM M SD, 245 % FEH Fnon-CR /non-
P Ik R (progressive disease, PD) , H\iPFS°H3.41~H,
[ B354 7 | PD-L18{ TMB 5 PES 2 [0l A9 3¢ & [RIFELE
IMMUNOTARGETHFFY I, 16| RETEEHENSCLCH
$252PD-1/PD-LURHLIRYT (JLPKIFSB-RET 6f4i]) {X 145 &
HiLFIPR; MAERTDMSEH, 45| RET RS 432 e
NEVAR RSP ORIEY Fow/ ol [ JIARS

5MET/HER2IEH I, FEGFPCHEFT I G iR sy
R T 7R IR A RETEHEEE 9, 261 &
HPD-L171k>50%, ORRH37.5%, i PFSH7.6 T H, itk
R IR — i AT REAY I, (HAHF SR EE 3]
FEIX—RF 5 AT R A2 DRI B ff £ B0 OR R i il
2.5 HABIEHRAENSCLCHIICTIAYTIT AL FRBRAF,
MET. HER2 . RETZ LR ALk A8 4b, 84 4FNSCLC
BHERAROSI, NTRKAF WK FE A 4% . ZERT D A
s gy A2 NTRK R G B3, 168 # K BIPR; 76
IMMUNOTARGETHF R I A 7 ROSIH HE B H #2532
PD-1/PD-L1¥4iIA77, ORRA17%, W55 A4 15PESHIOS
SEAOCAEAA R . H TR XTI 20 8 8 AR R R 2 S A
D, ATy 2 LS R A AR R A

3 ICISEREEMETHRRSRE

4 BRI IRATAT LG 2, BRIFINASLLPD-L1
FB A & IRIT KRB GFPCIF SR oAb, fE A
W5 PD-1/PD-LIFHT AL/ 8K A CTLA-4 471IAY T BRAF
S NSCLCH# ORRM20%-30% (1) , iX—/KF
5PD-URHT 2RI R B AREORRIEER, (HXTTFMET
(#£2) . HER2 (3K3) R B HA BEMAL, ORRIFHITE
15%-20% ., 10%-15%, MifEARETEHE (F64) Y 3 0 o X
AL EEIETT R3S (ORR: 0%-6%) o ITAEA, BFFEET]
WAEAWT IR Z T Z 69T T R BRI TR 8%
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= 1 ICIXIBRAFRZERINSCLCHITT AL
Tab 1 Efficacy of ICls for BRAF-mutated NSCLC

Study Year  Mutation Subtype Treatment ICI Total ORR DCR mPFS mOS
line No. (mon) (mon)
Dudnik, et al™ 2018 BRAF V600E PD-(L)1 mAb 2 4 25% - 1.5 NR
2018 BRAF nonV600E PD-(L)1 mAb 2 5 20% - 2.6 NR
Mazieres, et al™ 2019 BRAF NA 94% PD-1 mAb 3 43 24% 54% 3.1 13.6
Rihawi, et al"™” 2019 BRAF NA PD-1 mAb 2 n 9% - - 10.3
Guisier, et a/"® 2020 BRAF V600E PD-(L)1 mAb 2 26 26% 61% 5.3 22.5
2020 BRAF nonV600E PD-(L)1 mAb 2 18 35% 53% 49 12.0
Dudnik, et al'™”! 2018 BRAF V600E 95% PD-1 mAb 2 12 25% 50% 37 NR
2018 BRAF nonV600E 95%PD-1 mAb 2 10 33% 56% 41 NR

ICls: immune check point inhibitors; NSCLC: non-small cell lung cancer; PD-1: programmed cell death receptor-1; PD-L1: PD ligand 1; ORR: objective

response rate; mPFS: median progression-free survival; mOS: median overall survival; DCR: disease control rate; NR: not reported.

% 2 ICIsIMETZRENSCLCHITT 5T
Tab 2 Efficacy of ICls for MET-mutated NSCLC

Study Year Mutation Subtype Treatment ICI Total ORR DCR mPFS mOS
line No. (mon) (mon)
Dudnik, et al™ 2018 MET MET amplification PD-(L)1 mAb 2 4 25% - 4.9 NR
2018 MET MET 14 skipping PD-(L)1 mAb 2 13% - 4.0 NR
Mazieres, et al™ 2019 MET NA 94% PD-1 mAb 3 36 16% 50% 34 18.4
Guisier, et al"® 2020 MET MET 14 skipping PD-(L)1 mAb 2 30 36% 71% 4.9 134
Sabari, et al"™ 2018 MET MET 14 skipping 92% PD-(L)1mAb 2 24 17% 46% 1.9 18.2

NA: not available.

% 3 ICIsSXTHER2 R T HINSCLCHIFT 5L
Tab 3 Efficacy of ICls for HER2-mutated NSCLC

Study Year  Mutation Subtype Treatment ICI Total ORR DCR mPFS mOS
line No. (mon) (mon)
Dudnik, et al™ 2018 HER2 HER2 mutation PD-(L)1 mAb 2 7 14% - 34 17.5
2018 HER2 HER2 amplification PD-(L)1 mAb 2 5 20% - 6.3 104
Mazieres, etal™ 2019 HER2 NA 94%PD-1 mAb 3 29 7%  33% 2.5 203
Guisier, et al"® 2020 HER2 HER2 mutation PD-(L)1 mAb 3 23 27% 50% 2.2 204
Lai, et al”" 2018 HER2 HER2 mutation ICls = 26 12% 42% 1.9 10.4

% 4 ICIXFRETZRENSCLCHITT AL
Tab 4 Efficacy of ICls for RET-mutated NSCLC

Study Year Mutation Subtype Treatment ICl Total ORR DCR mPFS mOS
line No. (mon) (mon)
Dudnik, et al™ 2018 RET RET rearrangement PD-(L)1 mAb 2 4 0% - 3.0 14.9
Mazieres, et al™ 2019 RET RET rearrangement ~ 94% PD-1 mAb 3 16 6% 25% 2.1 213
Guisier, et al"® 2020 RET RET rearrangement PD-(L)1 mAb 2 9 38% 63% 7.6 NR
Offin, et al*? 2019 RET RET rearrangement PD-(L)1 mAb 2 17 0% 38% 34 -

AT 5T 2L /RBRAF TRKIZESEAEE (Vemurafenib) — H0 I 3838 Jin 5 62 2280 240 B G 240 MELEE Mk T 240 MR Ay s
e EEHALMAEEE AR (major  [AIFFFIEFIER PT (Atezolizumab) BEA L0 254 7% L e
histocompatibility complex, MHC) 1285 F M A =4k (Cobimetinib) MZER A8 TG BRAF V600278 H M
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{4 R S0 S £ 2 SR PO I PRAIF 58 35 3] 3 S F 9T HL Y
HER] T #85 BRAF TRUBCA S 281697 IR IR 7 28, Hh
K BUAA S BEPE B B AT SR, HATE A 1)
EGFRE{ALK TKIBKAPD-1/PD-LIAHTIATF I A 5
PIRAS K SRy CHnfa) sk it . 2Pk 55 ) e Az 4 K
BRI 25260 e 2 XD LS AR B ) TRUBE B IC TR YT
NSCLCIUERE o ANARARAEA IR 7241, —E %
PIBSERATLY/K e
AN 28 A BINSCLC, ICTsIA 4T M4 16T 2

W2 BN A FEREAF TR LLNAS PN B2 A K F (vascular
endothelial growth factor, VEGF ) B P AR TR T2 142

(VEGF receptor 2, VEGFR-2) M#l & AT &4 8Osy my
A 0T 240 M 1o Je e g SR AR i/ B 92 B 5 v B g2 0 )
AR DR TR M TR P AR T S ICIsIR A T Al
DI SRR S E TR RS, AL 2E PR 20 MHC-1RIPD-L111)
FEIROS IRy TG A8 IMpower 150292 48 61 40
JEBC AL — 23697 T 4R EGFREZENSCLC R E fE
WEARAFAAE I, LA L SZ MR b7 BT JCICTsHR
BPUMERITIRTT IS AR (B B, FRAT T e —
RIS REAE D L2 AR il i 40 # B2

4 BRI

TG, HETC A MR Z 0 EDHIE, J0ER5)
ORBHHRIATEE AT, AN Al RBIF 5 ] £ 5 S KT
), BIHF TR A HIORRAFAE 22 5. WIGFPCHFZE o4l
AMPD-LIFRBEEZ, BERTEEN, Si5Ea3 &
G I ORREE AR L HAB A7 5y 5 UK, B1XF SR A SR
BYIRIIEFE R, KM T 45 A O B gE 45 R
FETEZE S DAIMET SR N], JAMAR RE)—I0E 55N
GRAR YRR A U 2 [B] TMBIC 22 5%, T Annals of Oncologyk:
IR R A RITMBR BP A RUIE; 25—, HATC A
KIBL A FELIPD-1/PD-LIAFTIATT N 3, WEFIAIT P&
ISR, SR INAS 55y G & #2 OR B SRR,
HRTAT S Z AR TR A e /D W5 AE B R i s
FUUuESE; S04, DL EIGIROF LIRS MR AR, AT
H AT e 2 S A E e
5 B

D ULGRAE B AR FENSCLCH R A= FU B AIG , {H B35 1T
G105 22 . SERNRYT D, R SHAYT B A PR PR

33 X ICIsJRYFBRAF, MET, HER2, RET%/D UL AR L
BRAEAT 1B, $2 /R FATTAN R 8 A8 R R BB X IC TSR T A
M, AT AR — BRI F i B b 7e, (HAR 4358 A 2 AN
RET S HEFAPE FUBIAAR, FEm RSB AR HES TMB |
PD-L UK I DA 356 B A 4R 25 AHE, IR 2k G
IRYT RBP4 KA REAY 3K 25 AR [RlBH A RE ARk 38
it Z i UMEA Ry A TR E D L AENSCLC
e iR AL VTt 7/ Rl B A BT 1] R SR | S S TR U
AR E N I Z AR £ 35 1 FHICTsYAY 7 B A S 85

5 % ¥ a

1 Zheng RS, Sun KX, Zhang SW, et al. Report of cancer epidemiology in
China. Zhonghua Zhong Liu Za Zhi, 2019, 41(1): 19-28. [5£ 7, Fha[
Jik, TR SEAE, 45, 201 AR EGE IR T RS 00T, R A,
2019, 41(1): 19-28.] doi: 10.3760/cma.j.issn.0253-3766.2019.01.005

2 Yoda S, Dagogo-Jack I, Hata AN. Targeting oncogenic drivers
in lung cancer: Recent progress, current challenges and future
opportunities. Pharmacol Ther, 2019, 193: 20-30. doi: 10.1016/
j.pharmthera.2018.08.007

3 Kris MG, Johnson BE, Berry LD, et al. Using multiplexed assays of
oncogenic drivers in lung cancers to select targeted drugs. JAMA, 2014,
311(19): 1998-2006. doi: 10.1001/jama.2014.3741

4 Gainor JF, Lee DH, Curigliano G, et al. Clinical activity and tolerability
of BLU-667, a highly potent and selective RET inhibitor, in patients
(pts) with advanced RET-fusion+ non-small cell lung cancer (NSCLC).
J Clin Oncol, 2019, 37: 9008. doi: 10.1200/]JC0.2019.37.15_suppl.9008

S Gandhi L, Rodriguez-Abreu D, Gadgeel S, et al. Pembrolizumab plus
chemotherapy in metastatic non-small-cell lung cancer. N Engl ] Med,
2018, 378(22): 2078-2092. doi: 10.1056/NEJM0al801005

6 Wu YL, Lu S, Cheng Y, et al. Nivolumab versus docetaxel in a
predominantly Chinese patient population with previously treated
advanced NSCLC: CheckMate 078 randomized phase III clinical trial.
J Thorac Oncol, 2019, 14(5): 867-875. doi: 10.1016/j.jtho.2019.01.006

7 Paz-Ares L, Vicente D, Tafreshi A, etal. A randomized, placebo-
controlled trial of pembrolizumab plus chemotherapy in patients with
metastatic squamous non-small-cell lung cancer: Protocol-specified
final analysis of KEYNOTE-407. ] Thorac Oncol, 2020, 15(10):
1657-1669. doi: 10.1016/j.jtho.2020.06.015

8 Guo HF, Bai RL, Cui JW, et al. Advances in combination therapy of
immune checkpoint inhibitors for lung cancer. Zhongguo Fei Ai Za Zhi,
2020, 23(2): 101-110. [FPFETE, F1H ==, B A B i S ek 2 s il
R BA BT E . sh il 2%, 2020, 23(2): 101-110.] doi:
10.3779/j.issn.1009-3419.2020.02.05

9 Luchini C, Bibeau F, Ligtenberg MJL, et al. ESMO recommendations
on microsatellite instability testing for immunotherapy in cancer, and
its relationship with PD-1/PD-L1 expression and tumour mutational
burden: a systematic review-based approach. Ann Oncol, 2019, 30(8):
1232-1243. doi: 10.1093/annonc/mdz116

HERERERERE
www.lungca.org



© D4 o

10

11

12

13

14

15

16

17

18

19

b il 2 202 4R L ] 8524555 110

Chin J Lung Cancer, January 2021, Vol.24, No.1

Dudnik E, Bshara E, Grubstein A, ef al. Rare targetable drivers (RTDs)
in non-small cell lung cancer (NSCLC): Outcomes with immune check-
point inhibitors (ICPi). Lung Cancer, 2018, 124: 117-124. doi: 10.1016/
j-lungcan.2018.07.044

Lan B, Ma C, Zhang C, et al. Association between PD-L1 expression
and driver gene status in non-small-cell lung cancer: a meta-analysis.
Oncotarget, 2018, 9(7): 7684-7699. doi: 10.18632/oncotarget.23969
Singal G, Miller PG, Agarwala V, etal. Association of patient
characteristics and tumor genomics with clinical outcomes among
patients with non-small cell lung cancer using a clinicogenomic
database. JAMA, 2019, 321(14): 1391-1399. doi: 10.1001/
jama.2019.3241

Mazieres J, Drilon A, Lusque A, et al. Immune checkpoint inhibitors for
patients with advanced lung cancer and oncogenic driver alterations:
results from the IMMUNOTARGET registry. Ann Oncol, 2019, 30(8):
1321-1328. doi: 10.1093/annonc/mdz167

Rihawi K, Giannarelli D, Galetta D, et al. BRAF mutant NSCLC and
immune checkpoint inhibitors: Results from a real-world experience. J
Thorac Oncol, 2019, 14(3): e57-e59. doi: 10.1016/j.jtho.2018.11.036
Paik PK, Arcila ME, Fara M, et al. Clinical characteristics of patients
with lung adenocarcinomas harboring BRAF mutations. J Clin Oncol,
2011,29(15): 2046-2051. doi: 10.1200/JC0.2010.33.1280

Guisier F, Dubos-Arvis C, Vinas F, et al. Efficacy and safety of anti-
PD-1 immunotherapy in patients with advanced non small cell lung
cancer with BRAF, HER2 or MET mutation or RET-translocation.
GFPC 01-2018. J Thorac Oncol, 2020, 15(4): 628-636. doi: 10.1016/
jjtho.2019.12.129

Dudnik E, Peled N, Nechushtan H, et al. BRAF mutant lung cancer:
programmed death ligand 1 expression, tumor mutational burden,
microsatellite instability status, and response to immune check-point
inhibitors. ] Thorac Oncol, 2018, 13(8): 1128-1137. doi: 10.1016/
j.jtho.2018.04.024

Pruis MA, Geurts-Giele WRR, von der TJH, et al. Highly accurate
DNA-based detection and treatment results of MET exon 14 skipping
mutations in lung cancer. Lung Cancer, 2019, 140: 46-54. doi: 10.1016/
j-lungcan.2019.11.010

Sabari JK, Leonardi GC, Shu CA, etal. PD-L1 expression, tumor
mutational burden, and response to immunotherapy in patients
with MET exon 14 altered lung cancers. Ann Oncol, 2018, 29(10):
2085-2091.

Schrock AB, Li SD, Frampton GM, et al. Pulmonary sarcomatoid
carcinomas commonly harbor either potentially targetable genomic
alterations or high tumor mutational burden as observed by

comprehensive genomic profiling. ] Thorac Oncol, 2017, 12(6): 932-942.

21

22

23

24

25

26

27

28

29

doi: 10.1016/.jtho.2017.03.005

Lai WCV, Buonocore DJ, Brzostowski EB, et al. PD-L1 expression,
tumor mutation burden and response to immune checkpoint blockade
in patients with HER2-mutant lung cancers. ] Clin Oncol, 2018,
36(15_suppl): 9060. doi: 10.1200/JCO.2018.36.15_suppl.9060

Offin M, Guo R, Wu SL, et al. Immunophenotype and response to
immunotherapy of RET-rearranged lung cancers. JCO Precis Oncol,
2019, 3: PO.18.00386. doi: 10.1200/P0.18.0038

Frederick DT, Piris A, Cogdill AP, et al. BRAF inhibition is associated
with enhanced melanoma antigen expression and a more favorable
tumor microenvironment in patients with metastatic melanoma. Clin
Cancer Res, 2013, 19(5): 1225-1231. doi: 10.1200/P0.18.00386
Gutzmer R, Stroyakovskiy D, Gogas H, etal. Atezolizumab,
vemurafenib, and cobimetinib as first-line treatment for unresectable
advanced BRAF (V600) mutation-positive melanoma (IMspirel50):
primary analysis of the randomised, double-blind, placebo-controlled,
phase 3 trial. Lancet, 2020, 395(10240): 1835-1844. doi: 10.1016/
S0140-6736(20)30934-X

Spigel DR, Reynolds C, Waterhouse D, et al. Phase 1/2 study of the
safety and tolerability of nivolumab plus crizotinib for the first-line
treatment of anaplastic lymphoma kinase translocation-positive
advanced non-small cell lung cancer (CheckMate 370). J Thorac Oncol,
2018, 13(5): 682-688. doi: 10.1016/j.jth0.2018.02.022

Yang JC, Shepherd FA, Kim DW, et al. Osimertinib plus durvalumab
versus osimertinib monotherapy in EGFR T790M-positive NSCLC
following previous EGFR TKI therapy: CAURAL brief report. ] Thorac
Oncol, 2019, 14(5): 933-939. doi: 10.1016/j.jtho.2019.02.001

Terme M, Pernot S, Marcheteau E, et al. VEGFA-VEGFR pathway
blockade inhibits tumor-induced regulatory T-cell proliferation
in colorectal cancer. Cancer Res, 2013, 73(2): 539-549. doi:
10.1158/0008-5472.CAN-12-2325

Wallin JJ, Bendell JC, Funke R, et al. Atezolizumab in combination with
bevacizumab enhances antigen-specific T-cell migration in metastatic
renal cell carcinoma. Nat Commun, 2016, 7: 12624. doi: 10.1038/
ncomms12624

Reck M, Mok TSK, Nishio M, et al. Atezolizumab plus bevacizumab
and chemotherapy in non-small-cell lung cancer (IMpowerl50): key
subgroup analyses of patients with EGFR mutations or baseline liver
metastases in a randomised, open-label phase 3 trial. Lancet Respir

Med, 2019, 7(5): 387-401. doi: 10.1016/52213-2600(19)30084-0

(e : 2020-06-20 f&[6]: 2020-08-29 #57: 2020-09-19)
(A SCHRt T )

Cite this articleas: Li T, Li JL. Efficacy of Immune Checkpoint Inhibitors for Non-small Cell Lung Cancer with Rare Mutation. Zhongguo
Fei Ai Za Zhi, 2021, 24(1): 19-24. [3)if5, “0ie. G e sl NG /0 WLA AR/ INAR L o 5 g S e . P el s,
2021,24(1): 19-24.] doi: 10.3779/j.issn.1009-3419.2020.102.41

HERERERERE
www.lungca.org





