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Advances in the treatment of non-small cell lung cancer with
checkpoint inhibitors
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Abstract: Immunotherapy has become an important means for the treatment of non-small cell lung cancer
except surgery, radiotherapy, chemotherapy and targeted therapy, and has shown significant and lasting effects.
Immune checkpoint inhibitors are an important part of tumor immunotherapy ,which can block inhibitory signaling
pathways, promote T cell activation, and thereby enhance the body's anti-tumor immune response. Cytotoxic T
lymphocyte antigen 4 and programmed death 1/programmed death ligand 1 inhibitors in the treatment of lung cancer
have made breakthrough progress, but still face many challenges. In this paper, the mechanism of ICPIs, clinical
research progress and the current dilemma were reviewed, hoping to provide new ideas and methods for the treatment
of subsequent NSCLC.
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1.1 CTLA-4
CTLA-4 FERIL TR AL CD4 71 CDS'T il
Mo T CTLA-4 0] T s AL o pLl, H i
BHYE CTLA-4 5 CD28 fY3E S fE . CTLA-4 5
CD28 A7 e FE ATl , FLEL CD28 Y2 A B3, PRt
RERSHEHT CD28 15 CDBO/CD86 454, UL & B AEfIf%
BRI, CTLA-4 NI (55 ™. CTLA-4 FIfg
LS 2 SH2 44k (SH2 domain—containing protein—
tyrosine phosphatase—2, SHP-2 ) BY R & TR i TR T
#1] Ras 1. fE#F T 4MESZIK —zeta (T cell receptor—
zeta, TCR—zeta }HERRALAFE] TCR /v FAOANMLRG AL 7
CTLA-4 iR REREREIBT LA HAE A, (2t T 40105
., G RE A REN
1.2 PD-1/PD-L1

PD-1 FERB TG T 400, BA4HAE. AR
M 4L A S BE AR MR T, PD-L1 W) 32 %338 T i
Te AN B R T AN IR R B b . PD—1 {5 538 T B SE
i LUF LS R A S e i i . O PD-1 7] LI i 55
4 SHP-2 DL K35 1k 8 F N CK2 4 B9 N 10 %5
Yl (o A e % 10 9l R 1t K 5 1 25 1 W] IR R ) (gene of
phosphate and tension homology deleted on chromsome
ten, PTEN ) B R A R4 iR 5 A1 Sh 401 98 O g UL P
3 1 fi (phosphatidylinositol 3 kinase, PI3K ) i@ %, ik
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W E A B (extracellular regulated protein kinases,
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IS 5 R e .

2 WMRHEE
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211  Ipilimumab & —#F 1gG1 & £4x  —I0 K
e, B4l (Ipilimumab P REEEEMF4) 5
XTRRAL CEAZBERRAN ) ToiEREAEAE I (progress free
survive, PFS) A28, 0500 5.1 f42 A H 1
0S 7350 122 F1 8.3 N H . AR RIHRMIL. Bm
Ipilimumab J3 51 S AZBEFI-R TR T IR NSCLC 224
AR, #:2% HORINOVDCHI 45 7 45 H} Ipilimumab
KA SEAZ BRI R AR R 10 mgrkg, SR IV 1)
58 &M NSCLC, #F5E (NCT03001882) Y H Y24
5% Nivolumab ¥4 Ipilimumab FJJ7 5L, R 250
LR

2.1.2 Tremelimumab & — #F [gG2 & £ 3 R I
(NCT02000947 ) 45 R & 75, Durvalumab 20 mg/kg+
Tremelimumab 1 mg/kg {677 HEH] NSCLC I H— & 1y i
S B USRI i e T o I PRI NCT03057106 )
N FZEIMEL Durvalumab+Tremelimumab BEA 12525910
I AR

2.2 PD-1 I

221 Nivolumab & — # IgG4 & # 3 M iK%
Check Mate—017 F11 Check Mate—057 ) 45 3 B /8 5
Z P FE AL, Nivolumab L H HIFIITFRL, I
R3S [ FDA Xt NSCLC —ZR3A77 RUHLHE ™, B
J& B Check Mate—063 %% 5 75 % WL 2% il 2R ( objective
response rate, ORR ) K 14.5%, 14F OS5 39%, 7RIE
512 Nivolumab 75 & & MEVAVE e vh i)z . R T
Il AR 56 A 45 5, GETTINGER 45 " #E 4% Nivolumab
3 mg/kg B2 J 1 IR, AW IE B bR 1 45 25 50)
Check Mate—026 2% 3 2 75, Nivolumab 55—k 1k 7 24
YILL#E, PFS 5N 4.2 F15.9 A, AR &A%
S350 T19% F1 92% , AEW Nivolumab A REHUAAZE
BLfil I S AT AE—ZIRYT TP AL Y. BEJS Check
Mate—012 %% %R 2. 7~ Nivolumab B 25 74 97 i 1] NSCLC
ORR 4 23%, 1 4 0S %8 74%, &M Nivolumab .24
—ZIRYT IR NSCLC BB RS2 A it i) ™
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mPFS 4 5.0 ™ H , A LAFE H Pembrolizumab 7& PD-L1 5#
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Pembrolizumab 7 I ] NSCLC —£RiGIT I 1. 3T
KEYNOTE-021 %% %, Pembrolizumab ¢ & 16,37 f ORR
T Eaalifbyy , FDA it Pembrolizumab B4 Pemetrexed
Al Carboplatin — £& i3 J7 M 1] JE 8% NSCLC. 2018 4
5 [ g8 2 25 T 8 a0 25000 () A s K 2 i
PFS", KEYNOTE-042, KEYNOTE-189 #l1 KEYNOTE-
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ST B FRHETT & i Pembrolizumab BEASHE 25 H2 3 0S
1 PFS™,

2.3 PD-L1 &I

231  Atezolizumb & —#F IgG1 A ¥4 HERBST %
T UGIEM Atezolizumb 3597 NSCLC (¥ /1. POPLAR 4%
BN Atezolizumb 2H 37 OS I T2 Pafth 840 (126
VS 974 H, P=0.040) H PD-L1 BH M 58 # 19 0S F
ORR B ™, OAK A3 HAHMIAYZE1E, {HY5 POPLAR
AR OAK H1 PD-L1 BRI R OS A i, 5E
B2 AT BREL G P67 OS 239K 12.6 AR89 S H ™, Ik
Tk 2 MRIEAYLE R, Atezolizumb BH FDA FEAER
TARIT —SALSTHE R M NSCLC &G 7 e 1
PD-L1 #i|7], PETERS %5 " JIE5E Atezolizumb 357 A
25504697 H PD-L1 263k >5% Wi NSCLC 3% (01 IR
RO, LIU 25 ™ BF5E 2 Atezolizumb B4 R 4RI 4642
B4 7 NSCLC Y ORR 3% 67%. IMpowerl50 5 7E P4
Atezolizumb F—ZRVAYT , Atezolizumb B DIAREREAHTIN
REVRERZBELL 7 PFS B K F DURER SbTin R 401
FIEEAZRE (83 VS 6.8 1 H ), HIZMAREMfEXF—L
IRITRERIE R 0S™,

2.3.2  Durvalumab & —7#F IgG1 FE L 709 ALY
JE Tei R NSCLC J3%, 43ill#3Z2 Durvalumab F1
GRIFNAYY, S5R 5K . mPFS 43518 16.8 F15.6 4
H, ORR A 28.4% i1 16.0%, HFA KN EEF N
29.9% M 26.1%. % T1Z45 %, FDA #it i Durvalumab
FHT M . ANATEIERE NSCLC B Ry 7 5 oL

BEIGYT ™ 2018 4F 3 A BFFY ™ 1 e 45 1 /s e 41
244~ H 08 435128 66.3% 1 55.6%. ATLANTIC %5 i
7 PD-L1 3K R 1 J5 R 24 1) e, 9 HL EGFR
AR 1) BRI TP RREAE AR 2 . —T Th A5G
¢ B Durvalumab+Tremelimumab — 2% 34 7 i B NSCLC
B 4 4, 3F 48 Durvalumab 20 mg/kg A 1R+
Tremelimumab 1 mg/kg 1F A I SER 5 AR &= e
233 Avelumab & —#F IgG1 & #4%  5HA PD-L1
IR, Avelumab 38 HAT HU A 40 A 51
YA ER VR, ol (0 e 20 i ELRE 2 # ™. Avelumab
TGP NSCLC, ORR M 12%, mPFS 4 11.6 .
& Avelumab — £& Jf 7 I 5] NSCLC M. 2 H*, ORR
187%™, i 1, BARLESI % ™ JF J& JAVELIN LUNG
200, Avelumab ZHFIZ PYABFEL {37 OS 53524 11.4 F
1034 (P=0.160), ARiLHNFEL N, {H Avelumab
FEX LR P R — B TR S A
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WUR AT M. @B Z AR EY . B
Hij PD-L1 IR TR PR AR5, HHR I AZ
B R ZHAASA g S B S [ B (A T 7 s
BRI, JFARSESR. ABFSERVIMIEIRAS AT . DNA ff
BCABSZ | R ORI 25 5 P8 —sE RAGHE ™ B
PAFERREM 2. 78 KRAS 2828 Ot idsa s, 22
TR | I BRI 11 ( serine/threonine kinase, SKT11 )
AR LG S B 22 W I R TS AH G . REBR SKTTT K-
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