Advances in Clinical Medicine IifREE%3E /&, 2024, 14(6), 1709-1715 Hans X3
Published Online June 2024 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1461968

R E R INBIEMREATT PRGBS HA

=L )
FE RIS FEEAE LR AR IR G

Wk H . 20244F5 280 FHEM: 20244F6H23H; &AiH: 20244F6H30H

G2

Fitifee e A Bk B H AR, HRWEZE LI, W BLEE B SEAE R T HAEE. BRMEKNE
TFBREMER, ERFEFHMNERE, BREME. B, HEBNEREMEIIETHRT
ZHhik. REREMHEREMERTHEER ZNA, BRI ALK . 0T 3F
HERARBERE R, SRFMHTHRMSHIERES (Cytotoxic T-Lymphocyte Antigen 4, CTLA-4), FEF#
SET-%4%1 (Programmed Death-1, PD-1)FfEF S T-Z 441 (Programmed Death-Ligand 1,
PD-L1)7EfififE LR F#AT T 4738, PD-L1W] DMEAIHREIG T ISR M AR EY . AR REL RS
RIX e G B B R E IR R VR, FE BB AR IT R RMERNE . IAAUAIEIRE AR TE
ATH IEIT SRIEE R, HORARRIBF A TT MRt T RHEKHE

XA

i, SERER, MHEF, bk

Potential and Challenges of Immune
Checkpoint Inhibitors in
Lung Cancer Treatment

Hongyan Bai

Department of Pulmonary and Critical Care Medicine, Qilu Hospital, Jinan Shandong

Received: May 28", 2024; accepted: Jun. 23", 2024; published: Jun. 30", 2024

Abstract

Lung cancer is the most common cancer worldwide, its incidence is gradually increasing, and the
5-year survival rate of lung cancer is much lower than that of other cancers. Although there are
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various treatments for lung cancer, the difficulty of early detection of lung cancer, high hetero-
geneity, strong drug resistance, and the ease of metastasis and recurrence pose many challenges
to the treatment of lung cancer. Inmune checkpoint inhibitors have been widely used in tumour
therapy and have been successfully applied in clinical studies. In this study, we investigated three
common immune checkpoints, Cytotoxic T-Lymphocyte Antigen 4 (CTLA-4), Programmed Death-1
(PD-1), and Programmed Death-Ligand 1 (PD-L1) studies on lung cancer were reviewed, and
PD-L1 can be used as a potential biomarker for the therapeutic process of lung cancer. This study
helps to clarify the effectiveness and potential of these immune checkpoints in therapy by syste-
matically reviewing their role in lung cancer. This not only provides clinicians with a more com-
prehensive choice of treatment strategies, but also provides a scientific basis for future research
directions.
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1. 518

e A2 thE 5 b i DL PRI s R R SRR 2 TFHIRAS (1] Wilies 5 3 AR 4 FLoms BRI P o m]
SN RS, 4y B /N2 i (Small Cell Lung Cancer, SCLC)#1(Non-Small-Cell Lung Cancer, NSCLC)
[2]. HlifE 5 FEAFEHE AR T Hoflme e, JEHJE NSCLC TV 5 FEAETE R AL 3% [3]. FliseE i & 9%
WL SZ 2 2 PR R IG5, WO, R, 38, ARTE SRR S R 2R [4] [5]. WROMR 2 i 1) 5t 25 22 A
80% 1) it & A AE IR R 5 i [6]

IR TT FRE M ZRE, TR BUT A7 BEANEST MR T [7]-[9]. 152 K HE o) il d 3
RYVEFEEMI, R FBURMER AR A . 78 5 I B e 0 8 I R R, B HOE IR 5 3L
fib i DL ARAA[10], AR BRSR . PR RS . X T EUR 2 B TR RE CL48 R e 3 0 I A
Sk, EEZGEREPRRA S ZRE, W5 HAEwARGE, WihR . figz11]. ok,
— S fiiE Y )RR SE R AR R AT BE AN LAY, N TS W R MERE . i A S R, R P 4
MR, RS AR 2 RIR K. X 13704 SV A A A A 75 B 2 AN AR AR A AT 20 4T
BT izWr R . T H R m R R, BORMIT 21, RS RS R AR TR AR T A R TR
K EAE[12]

G A A SR RIE MR VR T R DR R 2 N, b — S i A AR S e A T
e PRAFF ST H[13]. T 2 B 7 58 1 G 8 B2 52 52 2R OIS ‘5 A%, IR EB(5 5 pCoh ek 25 i [14]. 4
Mo EEME T 4 < H1 R 4 (Cytotoxic T-Lymphocyte Antigen 4, CTLA-4)FIFE FPESET: 24k 1 (Programmed
Death-1, PD-1)7& T 4R I A RSP RI 7, R R R PER JRIER, Wiy T 0HyE 1t
HYERF G % P45 J7 T [15]. CTLA-4 A1 PD-1 SAHRECAAH BAER], T 20 i3 st o2 2040H], AT
Yok 55 K B R R 0 G B, FELE T 4RB Mo R . Bk Ah, R 0 A RIS I Ik A B T DAE i R A
BT, WA FESET 2 AR AR 1 (Programmed Death-Ligand 1, PD-L1), SK3MI40 A8 % /e e %6t
CTLA-4 1 PD-L1/LD-1 il 0) w] AR WX AR AR, 51 & S OB, 1K BIHohR /e HI16]. H AT,
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WE T e 22 B S S A 28 A5 A5 5T CTLA-A Bifk. P PD-1 HLiA AT PD-L1 Pk, XEEHUIARLE i G
I7 1) — SE AU IS T R .

2. CTLA-4 5

FRIC A gt (Ipilimumab) & —Fh AJEAL 1gG1 Fit CTLA-4 B sa B HiAR[17]. ‘& vl LB LW CTLA-4 5
B7-1 F B7-2 L T HILE 6, MBS )& /48, (it T st iR s . Ipilimumab (11 FHHL
R T I 3 5 T 20 X TR B R A G e S, AT e AR AR, I SR AR A

BT A B B ] 97 S8 2 T 0 3R (B o) A — e LA S TR P fs, A 301 P 300 4l
i S EAIE[18] [19]. A RIAEN IR IT AR 51K 17712 % . 2 UG PRAFE 78 3 B A7 DL B B fE
NSCLC & on i — & ilmAREE[20] [21]. £E—TREALX AT FE b, f UL S BBk & A7 F - 30
NSCLC & Bort— & MAAF 2 4b[22], A2 TESRIR AN M WA b o SRITE — 2L 5eh, AL b
ST ROFAEAE,  HAEREE — A R R

3. PD-1 ]

PD-1/PD-L1 il 1) 3= ZLid ik P T PD-1 5244 5 JLRC A 2 8] (P AH ELAE SR AR R T AR sRE, 2
HE T AT rsg gl . R It B Pt (Nivolumab) [23]F1JR 455471 (Pembrolizumab) [24]52 j§ FAC 2 12 1)
PD-1 il 5«

ZNEFIIC P — A ANJRAL 19G4 HIE [ FTiA[24], 38 Id BT PD-1 J2 ALK (PD-L1/PD-L2) Z A (¥ AH
EAER, RBEXT T 4UBAOHMa], AT 55 S % 2 Gt i 40 e i ek 6 1 [231. iR e B 3 ik BH
XA, WE T giiiEtE, AR A SO AR MR A . TEIR KRR A, g R R
AN TR TR . B AN SR Sh AR R B0 AIE T LT PD-1/PD-L1 B A R, B R BN
BN BT DL P R A K, R R AR AL S0 A A7 A 25] . 2 Ul PR IR 6 CUE Se gy A G SR rE
W S E R P NSCLC #3972 CheckMate-017 [26]#1 CheckMate-057 [27]72 P TG EE (17 111 Il PR
R, e KBRS NSCLC . 45 R E R EAI Byt T 2 Fifh 3 B4 K 7B
BALAIARTCHE R AAA . JUHAE PD-LL RIABAMEREE T, TTRCERNEE . RAICRyS KA 259
AT s B = 97 2% CheckMate-227 [28]HF 51 & AN B G B4t 5 BT BB B 45 I FH AT i 35 A K
= TMB (iR 9874 47 4i) S AR AE A . kA, g iR e st 5 A7 200k & B F .7 22 TRURIE 78 P JE
TR R 2 T FE R B, IR 4 A A PD-LL A RIA 7K P15 g R e BBt 87 30 AT — e A DG [29],
PD-L1 BH B [ B AR B R R RS AE A I B T PD-LL FME .

URISHHTE—Fh 19GA-x BN AL R smEpi Ak, HALHIS GeCRI R BuAaAL, m iRt RE IS PD-1 Zhak.
Z UG RIS R, IREHERHIE NSCLC Jay7 HEA BT 2. KEYNOTE-001 [30]. KEYNOTE-010 [31]
F KEYNOTE-024 [32]5& J LI B I R IRES, X i IG VPG T IR M FLPU7E PD-LL =aRIA(TPS > 50%) 1 HE
HINSCLC &7k . KEYNOTE-024 [32]f4s I AT, AR BLIRM L HUA L T 4b)7 R e K 7
BE ML TC R AT . IR E N —RIBIT 254, 1F PD-L1 mRiA MM ] NSCLC B 3k
AL T 2. KEYNOTE-042 Bt 7t it — PR ] 1 AR — 2B 2357 1A RV [33], IREBHERHT7E PD-L1
RIEKFEACH B PSR — 728 IRERPLS M7 AR IT RS B3R
KEYNOTE-189 [34]F1 KEYNOTE-407 [35]i{4a vl 1 URA Pl & 0 R T fE AR BRI AN B R NSCLC B
HIRIT R G5 R RBAIRIT WS T R A AR TE R B AR A, IF B RPT S PD-L1 RiAKF TR,

4. PD-L1 $#pgi37
PD-L1 1] 751 A2 3 A SR i Gy ¥ 97 A0k ) B B R 2 —[36]. PD-L1 il 7 i@ ik fHWr PD-1/PD-L1
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T SRR BR S S, AT B SR LAA R Re S JOBE[37]. HRTJ LA = ZE0 PD-LL #HI55 C & 3R 1tk
YE IR NG AR P 2 N, B ] % R B B T (Atezolizumab) « AR Rt B4 (Durvalumab) A1 i £ 2 8 4
(Avelumab).

Bi] 4% ] B ST (Atezolizumab) & —Ff N JEAL 19GL B FE ik, #E M FE P S TRl iA-1 (PD-LY) [38].
AR FtE A T o 4R R WL 32 B0 FELT PD-1/PD-L1 388 B8 AR R S s 30, B g LA P47 S o8g 4 38 J 7
[39]. Ba&AIEkHpE 5 PD-L1 454, FHKr PD-L1 5 PD-1 DA K B7.1(CD8O)AH HAEF « X FhBH K
FIMARRR T AUIRROAMEPRA, (LA R E A . WA R - B R i MR AR i e /0. Sl fdhe T
SHARAIAMHIIRES, Bl & FIZR A PUREAEIG R T UM S PR Fa i ) M[40] . TEAE/ NP, BT &
FER BAGTHIIG AT RAS B 2 KAE[41] . 7E NSCLC 3 skt b B 25 R Bk 590 5 2 DG Ath S840 bL . 35 SE K
T HEH] NSCLC M (B A7 [42], K HR7E PD-L1 ik it B sh ORI B . B4k, IMpower150
TS0~ BT B R R BB & DU SR LA T AR L B by, E—2RIRYT NSCLC HhRILH B3 AR A7
§R35[43] X F/NABLIAR . IMpower]33 5 J4 I £ Rk 8 Ik &5 e WAL KET I 1 — 2ty [44].
Ay, BERT REEK T2 SCLC B I A A AF AR TGt i AR A7 1

FEARFN L 471 (Durvalumab) & — F G RS A5 Uil 7], SR FE P PSR TG AR 1 (PD-L1) [45]. ‘Bl
PHIST PD-L1 53524k PD-1 1 B7.1 (454, KA T GHABUIRIIEE. 7R, Rel /NG i it e
(NSCLC)iRyT v, FEARHJC BB i R AE e BAS 1 2 3 BUR [46] . PACIFIC BIF 5872 — T 1T Hilm R 5,
Pl T ARG SR B2 1 RIS TUIT S 1) 1N IR AT IR NSCLC &3 7 RL[47]. TR R
5 RFIEAL, BRI AP E S K T ek A AL, PD-L1 RIA KPR BEARFI T St
TR — B TIAER , PD-L1 5308 (3 ARG B bk 2 S 2 [48]. JRIM0, RIELE PD-L1 iK%
LB R R, BRI Bt R IR T — 58 BT L

5. T A AT O 4R R4

PD-1 1 PD-L1 59697 B 3 NSCLC H137 2L 20% [49], 576 £ 80%f B 24, K kit ]
BT AR EV RN ST 2. PD-L1 & H it Fi s Z AR EY), AWK PD-L1 £ 2 F
iR rh Ik, ) 27%~50%[1 iM% & PD-L1 PHPERIE . IXLERF AR PD-LL1 & —/MEAE 1 3 AR T
A1 [50]

PD-L1 301k /K42 H Al i I A bR 64 2 —, FH 1 T s 26 5 %o G 2 A 25 4okl 5510 PR 7 2K
PD-L1 F#ik Al DL e UMb 2 07 ikl AR I AR BRI A SEBR N, PD-L1 ik /K1 536557 i K
B AR T Z I AR UE[51]. 2T AR PD-L1 m3RIA S G e i s 0 il Fy7 202 18]
TFAEIEAN KK R [52]. KEYNOTE-001 W 78 R BLAE PD-L1 FiEKF>50%1) B, JRE AP R ARS2 7
B FHET PD-L1 LKA B AN 4 (45.2% vs. 16.5%) [53]. 7£ CheckMate-057 [27]ik56 1 PD-L1 ik /K
5B H P BAEFEEMG, PD-L1 RIEKTF > 1%K)EEF, iRt gidl i A s A7 N 17.2
ANH, T2 PRI 9.0 N H .

6. B4

AR RMNE ST T =M FEERRER AN, CTLA-4. PD-1 fil PD-L1, KHALEMIEIGITF
(R S50 AR . CTLA-4 Rl PD-1 35 J& T A0 L2 44, & Al e SR a7 i R BR800 . piE eSS
PIGEPUE RS0 T 20 (7& 40 CD8™ T 4ififl)h ik, Jo# MAER/ERALI T 41/, B 4. NK 41 ffi
AN TRV B bR i bk L i b 0K o G B A A R FRAE SR YR YT R T2 A, e PR R AR YR YT I
TP TR R R
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