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Abstract

Lung cancer is the most common disease in China, and its morbidity and mortality rank the first
among all malignant tumors. Non-small cell lung cancer (NSCLC) is the most common lung cancer,
accounting for about 80%~85% of all lung cancers. The treatment of advanced or metastatic
non-small cell lung cancer (NSCLC) with negative driver genes such as EGFR mutation and ALK
rearrangement is still facing challenges. With the opening of the immunotherapy era, immune
checkpoint inhibitors have come into our attention. Many large Phase III clinical trials have been
conducted to report its efficacy in such patients, and most of the studies have improved patient
outcomes to some extent, while also bringing about treatment-related adverse effects in patients
that are different from traditional treatment modalities. This review focuses on the efficacy and
safety of immune checkpoint inhibitors in the first-line treatment of advanced NSCLC with nega-
tive driver genes, in order to provide ideas and clues for the subsequent optimization of clinical
immunotherapy strategies.
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1. 51§

It (lung cancer) 2 I A &5 L4 g 2 — o ARAE th 53 T2 AE 20 21 [ B RE 0t SE LA (TARC) & AT 1 2020
R IRECHTIE TR BE, BRI AR B2 1930 J3. FETSREGIZ) 1000 J3, 1 o AL 5 & 15457
TN BBETIRBI(300 )7 EFHAE—, HECSROVEE A KE; Mk 29 220 Ji6(11.4%);
FETR G, B A R ESER (180 F3, 18%) [1][2]. M40 85% K fitidie H & B2 Sy Al /N2 i it e
(non-small-cell lung cancer, NSCLC), T 5 NSCLC JTehi s tEIlmIRR I, B K L i) &3 fE a2 iy
BRI, rTFAR RO VIBR LN, R 5 SEALFRIUN 15%~17% [3]. HET NSCLC H—Zi697
T7 FAPREE T MR EEVEATT, BAE— B AR OBk 1 A A 3R AR AR AN W] B G b B0 rf B 28 W R (1) 7
B[ B, Ingrand ZE0F 50 R [4], H0IT FEL) 44.5% (41.4~47 5B K AT EIRIT A KB, 485
& A R R T A R A T AEI), LA A 3 3 (69.2%) KB FIH(66.7%) $HTh 74
T 431 550(54.5%) FIAAK Z90(52.0%) ), TP A R R AEF s XSS BRI R B 2 FBUREERIT I8
PR AR 22, HET PR WS T S S R, X R A H Al T N A I B e R A A R I R
Kz —[5]. $EFYEIT I BT R mAs A s, 7 o WK LI 50% 1 e 2525 770 L IR 54
BHAE, 3R Bz AR K DR 1 32 A (EGFR) 28 A48 F ] A5 P 4k BB SR (A LK) 2 17 1% 35043 FE B W] 252 EGFR-TKI
S ALK-TKI $R[aY597[5] [6]. (HERIAEIT A — 2 RMR I ——Mm 25 e R B[ 7] TS yr i B, A
TG UIK 2 258 TR SRR 14 W6 A = /N4 i it £ 5 SR BB, R0 NSCLC B35 BIVR YT SRE A8 T B . 41
FEFFPEAAET - 8 1-1 (PD-1) [ LA (PD-L D) HT iR A g £ 4 R 7 K 2B A7 3R25 8] [9] [10] [11]. A
SCLFR T — 2Bt PD-1/PD-L1 &7 K25l 22 R B 4 i A /IS 200 filides 11 036 45
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2. RERE RHNEIFIHLE

He I A8 A S (Immune  Checkpoint) & 75 G 4l iy - 3RIA ) — L BB s P Thee & A 41, EflRE
g7 1k B R R A B RS [12]. PD-1 (TE208 T 4 - 363%) 5 PD-L1 (75 iR 41 i 0 o8 R 55 40
KIIHE R AN L3 IK) AR BRI REMS M T 40 B0E I R o ir 0 75 110 22 DR B 4 IR -1 P 6 SR R RM 1R [ 131
FEE L P4 Z -y (interferon-y, IFN-y). MR IR BEIR F--a (TNF-a) Fl 40 2-2 (IL-2) 0 7= A2 k1 1)
VAR T ARSI FBOS. T A 14]. — ST E R, PD-1/PD-L1 @A BT 72 B v s ik
A 555 R A 2 Jirb e S B R, 3K R IR BT L & AR AR [15] . AHIfERTE T 4HMfI$0)E 4 (cytotoxic
T-lymphocyte-associated antigen 4, CTLA4)[FJ& T3 PE i & 5. CTLA-4 WIRIETETHRILE) T 40
i, HEPUESE R MAPCs) ERIA LRI ST CD80/86 3w4+, M Nl T A& sK-F[12] [16]
[17]o HAhINEITEZ4A, 40 CD160. CD244. CTLA4. LAG-3. PDI1. TIGIT fl TIM3 FikH 2
SERME T AHREER 18] MR A T AH R S A 2 a5 1 3 8 BB R 2 W AR D S e e
A )(immune checkpoint inhibitors, ICIs), ‘& FF A2 RN BEEAGER, B 5 0B E S
G54 I T DA et 83 48 BT T 40 M 0% S e ek, DT 5K 388 5 P R B IR v v, R RS I E (191

3. EME R ANEIFRERTT

W HE R, ToIREhHE R TR IR NSCLC B3 1 — & e i T BT 1 Se itk it g, 20k s+
L SR T G R SR T S B G 7E SRS YT 2%, 1 KEYNOTE-001. KEYNOTE-024,
KEYNOTE-042. CheckMate-012. CheckMate-026. BIRCH. JAVELIN Lung 100. IMpower-110. JAVELIN
Lung 100, EMPOWER-Lung 01 %655, &/t —& & FTHRSIT .

3.1. 1H1EFIER B HT(Pembrolizumab)

KEYNOTE-001 (NCT01295827) 5 /& — 3T I il pRA56:, HLAD i B M E M AR/ B Al (NSCLC) |
VAL R BR PTG IRBTIE,  FEGNN 495 Bk /NG Hu it S GRI & 2 mg/kg B 10 mg/kg, 3
JA—IREG 10 mg/kg, & 2 Ji—ik). GiRER: HRLRZHLEFH ORR N 19.4%, AL PFS N 3.7 1H,
A7 OS N 12.0 M H . 7E PD-L1>50%# %+, ORR A 51.9%, 124 HI¥ PES N 54%, 12 N H I 0S K
85% [20]. FET AW FLRILE R, 2015 4F 10 H, FDA #tAEm R Zk 50 H T PD-L1 BAE HA4%52 & 87
EGFR/ALK #[A)y697 R I I NSCLC &% . 7F 2019 = ASCO #t—F H#i T Keynote-001 [ 5 FFAE47
BEVTEMRE . 72 101 W16 B 449 L B, BV AN 60.6 N H . WG EF A% OS
223 NHO5%CI, 17.1 £32.3 NH), KIREHEN 10.5 MHO5%CL, 8.6 £ 132 1M H). KIEEZIBITHIE
S OS N 23.2%, LARTHERZIRIT B N 15.5%. 1£ PD-L1 Rk >50%1EE T, 54 0S REVG
MR B TR 50 50N 29.6%F1 25.0%. >3TRAE EE AR ML . %5 AN 52 FHE B M [21].

11 FEEAT KEYNOTE-024 36 (NCT02142738) LU 1 MAE R ER bt SAniELST (AP GP 8% TP)fEA
—ZIRITIE PD-L1 E£iE > 50% H o3 2 A K DK 1 32 A (EGFR) 9% 4% B[R] A2 94 296 5 (A LK) 2 HF 14 G 34
NSCLC B3 AT 34(22]. 3245 /bt Aot A7 I(PES), IREAR#EN ORR. OS FlZ& 4t
o5 FAEAPRT R R BENLAC 305 44 RE, MHTERIZR P 154 B, B2 T4 151 Bl A bE
Vil IEA 59.9 (55.1~68.4) N H o THEFIERBHLHI AL OS 24 26.3 M H(95%CI, 18.3 & 40.4), by N 13.4
A H(9.4~18.3) (HR, 0.62; 95%CI, 0.48 % 0.81).Kaplan-Meier Tiifii 5 £F OS 2 il {E 2R B 41414 31.9%,
IT A 16.3%. BAERIBRERHTIRTT 2900 %% AHC AEs (IRAEs) LKA 2N 29.2%, Hh 9.7%H
3/4 %, FEN(2.6%)~ K (3.9%)F1 B 718 (1.3%) [22]. 8 50 Eon 5 4097 A L, Pembrolizumab {F A PD-L1
> 50% 1) R VAR /NG i s (1) — ZRIBTT PR T REA OS #ikb[23].
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TR A . L rts T ABENLA B 36 KEYNOTE-042 i 36:(NCT02220894)L49 N T 1274 44 i,
PD-L1 > 1%[1) & & BEAL 2 Be 2 WA R Bk B PT4H(n = 637) 84k 7 4 (n = 637). B2 MR 3R X (A7 9 B A [
K~ AL PD-L1 RIEHAT 7 JZ(PD-L1 > 50%- >20%- >1%). FE 45185 0S. 599 A (47%) TPS
Fik >50%, 818 % HEH(64%)I TPS >20%. fE—/> TPS 43 Z ANFEH, MAERIER S b 20 (1) e kA A7 2R 1]
BEF4ITH(>50% HR 0.69, 95%CI 0.56~0.85, p=0.0003; >20% 0.77, 0.64~0.92, p=0.0020, F1>1%
0.81, 0.71~0.93, p = 0.0018). MHEFIER L 636 LEZIRITHIEE FA 113 N(18%)AHLITH 615 4
BHEPAE 252 A (A 1%) KA T 3 HEFEEEFEITAHRA RELE, 201 FE 13 4Q2%)H 14 £4(2%) EHE A
T2[24].

3.2. YR B HT(Nivolumab)

CheckMate-012 (NCTO01454102)4 Ib #IlE AR5, %05 PPAL Nivolumab .2, S5EE Ipilimumab
YEIT WIVE BRI /NN B At B I 2 A (E B ) B MH 2R (ORR) (KRB 1) AR P 257077
(52 B RN 3 mg/kg, B 2 AL H—1K. 19% 858 KA 3/4 9 AEs, 6 Bl &P {5 1EI6YT . 78 PD-L1
<1%-. >1%. >50%4H, O ZjH 257597 B/ NI FEATE T ORR 251N 14%. 28%- 50% [25].

111 # CheckMate-026 {5 (NCT02041533)#% T nivolumab 5 PAFIZ A FEA 4L T 7E 423 %1 PD-L1 >
5% 1 NSCLC & 997 2 - nivolumab {747 PFS A 4.2 AN H, 1i4kIT A 5.9 4~ H(HR 1.15; 95%CI:
0.91~1.45; p=0.25), H147 OS H 14.4 A~ H L 13.2 N H(HR 1.02; 95%CI: 0.80~1.30). nivolumab 41 71%]¥]
B RA T IRIT AR RIS 419 92% . 76 PD-L1 F£ik/KF > 5% BEAE R 4232 1 1697 e 3 NSCLC
B, lRDIC RPN T R A AR BT A, AR R R i) et %Il
50 AR e A I 3 PE MR 45 R IR DR 2 — AT REAE T-0F 708 AR XS PD-L1 > 50%H) & #HAT RN 70 =, HALST
H R T HPT4(74.1% vs 53.2%) [26].

3.3. PU%FE $E 51 (Atezolizumab)

11 3 BIRCH #f 7T (NCT02031458)44 A\ 659 4 TC 8( ICPD-L1 > 5% NSCLC £ # . atezolizumab
— 2R VAT BAAI(139 1) T B4R 5 ORR, R E 4 5 PFS.OS Al DOR.7E 12 > H I 5, ORR N 22%,
PD-L1 5% JA(TC3 5 IC3)& 3 ORR A 31%. H{L PFS N 54 ™H, 47 OS #4235 MH, 41%M1iE
I 3/4 gt Hod 26%4F 151697 (27].

IMpower-110 (NCT02409342) P-4t B & | Bk B 415 E 40 IT FEFTAAN I 572 451 PD-L1 > 1% HH LR
TR NSCLC & MAHX T 2. PD-L1 3Rk 835 (205 fi)yHr, Bl Rk prgint tepby v 2 fr oS
[20.2 ™M H vs 13.1 N H; HR =0.59 (0.4~0.89)] K #1457 PFS [8.1 M H vs 5.0 N H; HR =0.63 (0.45~0.88)]llf
IRIR G B [27]. fEFTA AT ABEAT 2 A PP 3, 90.2% (1) atezolizumab 2H FE 35 F1 94.7% 14677 4H
BERETARFE; 30.1%FM 52.5%MEFHRAET 3 Rk 4 A BRFM. 7825 & i i 2848 f
EHEH, BRI A A7 R B B A R Bk . o S8R0 ], 7E PD-L1 Rk & 1R/
P fifides B, Aetzolizumab Y67 I EA R AA A B A TR AT 28]

3.4. f48 B H] Avelumab

JAVELIN Lung 100 R4 (NCT02576574) 158 — M Bt REB B, SREIRTT I 156 44 A6/ N o e (1)
B, AT ERKES 10 250/ T b4 S AR 2 A 1 IR RS G R R A SO SRR ] (DORY)
ToiE e EAF(PFS) i AEAF(OS)Fl & 4

BE V7 AL RFSEE TR 18.6 AN H (15 & 23 AN H)o BMLIA RN 2N 19.9% (95%CI, 13.9 % 27.0). DOR H
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REECN 12.0 4 H(95%CL, 6.9-NR). H1{7 PFS N 4.0 ™ H(95%CI, 2.7 & 5.4), {7 OS A 14.1 D H(95%CI,
11.3~16.9). 107 11l(68.6%) & KA TIGIT FHRA R F At (trae), HA1>3 2% trae 19 (12.2%). XA 51
R, SHITAEL, Avelumab 7E—ZR VA T IR NSCLC ELA B IF- 1A R E A Ay i 32 (1) 22 41297

3.5. FRLFIEHT Cemiplimab

EMPOWER-Lung 01 (NCT03088540) /& —Ii % H.0a . FRFPRES . A BRTERY T I ARHH 78, FR4N 710
5 NSCLC % . £ PD-L1 > 50%M HAE /Nt it S8 b, 50T AHLEL, Cemiplimab $L2457697 B3
et T R AR IR TG R A A I ——PFS [h AL PFS: 8.2 N H vs 5.7 AN H s HR = 0.54 (0.43~0.68)] 81 OS [#4
HARIEH] vs 142 M H: HR =0.57 (0.42~0.77)]. PRI PRHHIRE 1) 3 H~4 % TRAE RKAEFMLTAIT
#(28% vs 39%) [30]. T, FDA Fl EMA #LAE PRI R . 41/E A PD-L1 > 50% m NSCLC 3 1)—2kA
7o
4. 1 PD-1/PD-L1 Bt &—Z& T HIm R %R
4.1. H&l

WRFRW], AR AT T S5 R ) e S, TR 20 ML B 5 0 SRR L e i 58 S B F 48
SR, T3 N2 A2 bk R AR AR 1 ¢ 2R LU B, FHIET STATG6 i, S5 SRR IS TE31]. b
JTR 5 SR AN A PD-L1, 1958 ICIs y7AL. Bk, SBinyT SU7BcE v LA AR5t pd-1 Fifit
pd-11 (PR TE. 2GR NSCLC A1 HL S5 SEAA MR Hh G Befer & s dMI DT R0 2 (32], (HAkin
I7 IFASREA T (iR F8 3 e SRR B B I PR AR 2, H A IR 10367 052 M T BR G 0T N
WU A B RN FIE — SRR L RXME ST ST IR T B b 7E .

4.1.1. TAEFIEEE$HT Pembrolizumab

MR BR BB R 5 —NMES — AT IS B2 G5 B IR R IR 28 T pd-1 PAk, 7E =Tl pRi5e 15
PIABL: KEYNOTE-021cohort G 46 (NCT02039674). KEYNOTE-407. KEYNOTE-189 il KEYNOTE-189
Japan Study.

KEYNOTE-021 (NCT02039674) cohort G H', Lk EF AL T-ELAR 1 ARSI, —ZRIRM RHBLE 5
it ZE RS AT A LG, FERRE TR OL T BB R T R (58% vs 33%)FITE i R AR A
(P Ai%: 24.5 vs 9.9 M HR: 0.54; 95%CI: 0.35~0.83). cohort G Fr&N A\ (123 %) NH1iE HE
EGFR ¢ ALK 275 [ HAFEGEIR NSCLC B3, T (60 )% T a1 Lk 54T 200 mg & 3 i — k. #f
FRNBEYT 494 AR, BALEAELF IR 34.5 AN AR 211 N HMHR: 0.71; 95%CL: 0.45~1.12). 39%
PRI LA AR T I B A 31% 3552097 I B8 R AR 3~5 JUATTAHRA R 3 4F . IRI RS2 1) 32 22
IRAEs ¥ HUIR BRI RE IR (15%)  FUAR IR BE TUE(8%0) I AL T 14 il 48 (5%) [33]. — %k pembrolizumab Bk#
B2 M FE RV TT e AR N dE it , T RO AR AR A Bl o R TR EEEE R, FDA itk A AR AR 5
BB AT (R 40 - 5535 Bh 28)3R 77 EGFR RAFEE, ALK HHEf e RS IR IE /N f il . Cie PD-L1 AR
AW, FEEATIIHARAERE .

KEYNOTE-189 (NCT02578680) 5 KEYNOTE-189 Japan Study III M6 7R BRI 1 AH ALY 45 51
KEYNOTE-189 44\ T 616 4 7& EGFR RAr sk ALK HEHAFM LSS NSCLC £ (2:1 BNl 4), 1697 770
R - B R A BB SR . 3 EEA5RIRFR A PFS Al OS. RIS HT4 85 (1) otk e A A7
HALE X R ALK 3.9 M H (8.8 NH vs 4.9 N H; HR 0.52; 95%CI: 0.43~0.64; p<0.001). 7£ PD-L1 < 1%ff]
BB TR PFS 3135 000 2 41T 5 2 % (HR 0.75; 95%CI: 0.53~1.05), {5 OS #EK:(HR 0.59; 95%CI: 0.38~0.92).
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TRUB ALY ORR N 46.7%, XTHEBLAYA 18.9% (p < 0.001). JRUBFAFTALAINT HELLI) 3/4 2% AE F051 K
67.3%H1 65.2%. 3/4 9% irae AIEI BTN 56(2.7%) R K BL(2%) AT 3 (1.5%) [34]. KEYNOTE-189 Japan
Study 177 RO 22 A VESE 5L 5 BRI FE I 25 AR, T ArBE Ui [y 18.5 AN H(14.7~38.2 M H), RIS
r + R ZE - M AL OS RBF; = + K3l ZE - dmhfr oS A 259 A~ H(HR 0.29;
95%CI: 0.07~1.15). H4Z PFS ¥ 16.5 ™ H vs 7.1 N H(HR 0.62; 95%Cl: 0.27~1.42). IRW P12 5 27l
Y1 3/4 4 AE RAEF AN 72% vs 60% [35]0 IXLE4E T TH FDA bl — 2R IR pise & R 40 - 5%
it ZE 47 iR T JEBRIR NSCLC.

DL B R AETIE6E NSCLC B3, X Tl B3, 78 KEYNOTE-407 (NCT0277435) 11 #iR40 bhAk 17—
LR MR BR BT 200 mg B ST (R4 - BB R -nab- A2 ) 5 BRI T AT 8%, R4S SR $EAR
4 PES #1 OS, IR B4 558 PD-L > 1% 1 OS A1 PES. FEiH4AN 559 44 523 LA 2:1 W ELBIBE LI
W FL 7R, Jo1R PD-L1 RIS TH LW, YR Fdt 54097 4 AH L OS B3 (159 M H vs 11.3 1~ HR 0.64;
95%CI: 0.49~0.85; p = 0.0008), Hf PFS (6.4 vs 4.8 1 F; HR 0.56; 95%CI: 0.45~0.70; p < 0.001),
ORR H4/IN(57.9% vs 38.4%). P2 EAHIE], 3/4 % AE #(69.8% vs 68.2%)AH 7 T 1[36].

4.1.2. P45EkE P (Atezolizumab)

BEMLIITH IMPOWERI131 #ff 7 (NCT02367794) Lb 15 B 5 Bk BT S HA2840 77697 TV SHBRIRIE /N i
e (1097 2800 1021 B 4% 1:1:1 BENLABC BBTRFER T + R + SAZELA + CP) (n=338). FilRrEk
i + F4H + nab HAEE(A + CnP) (n = 343)8K4A + nab EE(CnP) (n = 340)i597, A ARTHEAL
R(PF)FUSAEAFZ(0S), IRELA 5 ALFE PD-L1 A1) PFS. OS filze 4. WFFLER A + CnP 5 CnP
# 7 PFS ("F4L PFS, 6.3 L 5.6 1 H; HR 0.71, 95%CI: 0.60~0.85; p A 0.0001). ITT Z1 A + CnP Z1A
CnP A\ RAL OS TL4iit24m X, 4 Hh 14.2 A1 13.5 4 H(HR 0.88, 95%CI: 0.73~1.05; p = 0.16). S5i5J7
FHFEH 34 4 A R FAER™ B A K550 5~ 68.0%F1 47.9% (A + CnP)FI 57.5%K1 28.7% (CnP). I,

B 5 I B PR AT 2R AL T IR R L, i 035 N — ZRBIRIR TR /N 2 M i e 558 1) PFS; H OS TG 235 22 737 -
2R FF Keynote-407 IG5 R, BonbyT - GIEEGIRIT AT BRIRAE N Ml A PFS 26kt .

M IMpower-130 (NCT02367781) Bff 5t i # F| Bk 4t - F 1 - A E A G S M E P &
(atezolizumab-carboplatin-nab-paclitaxel, ACnP) /7 & 51657 fE £ 85 NSCLC H #1572, ACnP 4HI5% 1 OS
[HR = 0.79(0.64~0.98); p = 0.033]F1 PFS [HR = 0.64 (0.54~0.77); p < 0.0001], LI 60% & & K5 2k
JEMH5% IC1 VAJT . 7EFTA PD-L1 432+, ACnP 41ff) PFS 3233 . ML N, & PD-L1 %2,
atezolizumab + {LI7 21 OS AU LA, HER TG E . oAb, 5WI7HILL, atezolizumab + 1t
ST H A% EGFR RAZMIEMIEE & . fim W 3 Gali 3 ™ B IE T7 AH A R SR 72w Mok 48 A os />
(atezolizumab + fLJT2H 473 fHlHH 152 H1[32%], TItLIT4H 232 B 65 #1[28%])~ FX (M(138 151[29%)],
47 BI[20%]) A HRLAT B 1T E R B (57 BI[12%], 19 $1[8%])s IMPOWERI30 f.or, 1E 7244 1 aiHe
T, HAITARLE, BT MR B PTEC S AT E N —2RIE YT TV BTG ALK B EGFR RAZAEGRAR /N4 o s
SR AEAE AT AR AR A 35 A PR i S 53 (38

I 11l RR5E IMpower 132 (NCT02657434) AT Fe %5 G A B B EBIR 40 i il (NSCLC),  ¥R77 755K
FEE 3 FHEZ 4 5L 6 AR R B EE NS 36 H ZE(PP)E APP, B /5 H atezolizumab Jii¥% 32 il FE 5l 85 3¢
i ZE BB AE RIS . 1B SR AR II(OS)RTEHE JEZEAFII(PFS) . M AL iR 16 578 L
(APP, n =292; PP, n = 286)"1", APP 413 3% 1 341 PFS (HR, 0.60 [0.49~0.72]; p < 0.0001), APP 4
)OS fEXUE L 4F, (BAEGH# EERIFALEE OS [HR = 0.81 (0.64~1.03); p=0.0797]. 3 2k 4 ik
JTARSEAN R R AN 54.6% (APP)AI 40.1% (PP): 5 ZiA T MRS A0 5l 3.8%A11 2.9%

DOI: 10.12677/acm.2023.1381815 12964 I IR = =23t e


https://doi.org/10.12677/acm.2023.1381815

48

KL

[39],

4.1.3. {SE@F B4 Sintilimab

TIT HABEHLXT HR I PR 1036 ORTENT-11 & ORIENT-12 43 B FL T — 2o A5 it R B0 78 e 15 A e v 11
JTR. £ ORIENT-11 (NCT03607539)i 51, fEiiF ey + Kr3e 2852 + 5 dh ZE8ME L,
BE NS T WAL P AR B /N i i e (AMInsqNSCLC) B 5 ) PES. BT 7T LRI MR 397 4 ARZh
IT GBS R R ARG R, 266 ) B F AT RS A bt + BESedl 228, 131 f B e R + 8%
EMZE. FEL SN PES, OS MIREA S, fEH% OS /MR Eon: HArBEV A 30.8 N H, {5l
FIEHTA: 151 BI[57%] 5 ERH: 92 Fl[70%] e 3 3 B85 Jfabr. FER R4 Lr OS H 242 4>
H, R4 FAL OS F 16.8 4N H(HR: 0.65 [95%CI: 0.50, 0.85]) [40]. ORIENT-12 (NCT03629925)44 X\ 1
357 % EGFR U8 ALK S HFH) R0 #2146 sqNSCLC B3 . £ Apavii 129 MG
Sintilimab 541175 Pl (GP) A& (n = 179F A—LIGT7 254, 485 R PFS (B (HR 0.536; 95%CI:
0.422~0.681; p < 0.00001). {ZIHF| FLHTLHA 86.6% M EFH KA 3 Ek 3 UL ERNAIT AR, i
T ZH.(83.1%) Jo PA 2. 22 7 o FT LA T JR) 003k Jig Bl % 45 14 sqNSCLC 3%, (SR BPiic S GP 1Eh—4k
1R E GP BT T AR (41,

4.1.4. FEFEREHL Camrelizumab

[AF£fY), CameL A CameL-Sq 43RS 1 < 5 A Bk B BT 7E e 5 JE 8 H )97 3. /£ CameL 111
IR FL(NCT03134872)H, TE—Ze b7 H N A -REGFI BRSPS E 5 1 UB-IV HAAEGRIRIE /N4 i e 2
F G AR . ERYT 43.9 N HERE T, REGFERBSUIA ST (n = 205) 5 404657 (n = 207) M L
F AR B R (DA E 27.1 X 19.8; fGR 0.72 [95%CI, 0.57~0.92]). -EFaAIRREAHUINALIT 4L 33 51
SR 2 FEIRIT . BMMNE RN 97.0%, FREENE 17 171(53.1%) [42]. CameL-Sq (NCT03668496):& — I A
HHEAL T H1RLE(NCT03668496) . 44 389 i IIIB-TV HAGEIR AL /N0 et S5 3 BE AL 0 BE(1: DB REIN SR
FZBEICA R IR R B H0(193 BB B (196 Bil) (55 3 ) 4~6 ANJEIA, Bl 5 1252 3 A Bk SR s e JEt 57
PRHIGIT . AR ER, HREFULITHL, RIGRIERAPUECE T 1T A A7 (R AL PFS 8.5 vs 4.9
MH; p<0.000)FLEAEFRALL OS, NRVS 14.5 MH; p<0.0001) R F 5B K. LI AR ML RN =AM
TBIT RPEAH A R fF. DRk, fEAR/NH it 176 7, R EGRIBREEPUIN Oy —FhEg v nT 4% BT 80
EWNRTT 7 & [43].
4.1.5. ZEFFIBREH tislelizumab

TEBARZ IR RATIONALE 304 (NCT03663205)49 N4 2R 2441E52 4 B 8k IV ] nsq-NSCLC
B 332 49, BEALEEZ tislelizumab + FA(REAENET) + Br3E 2R 3 F(Q3W) (n = 222)41 + K53
FEIRZ) Q3W 5 FIHIT(n = 110), BHJGEIk4ERFRE SN ZE QAW FEA LR RAELI(PFS), IREA
RO Im AR SN2 At . AL REDT IRy 9.8 N H, HEAUEITAHLL, tislelizumab INALST ) PFS &35 4
K(FAZ PES: 9.7vs 7.6 ™ HR 0.645; 95%CI: 0.462~0.902; p=0.0044). HIEAVATT I RN Z 0 &,
SRBFFEEI R o M2 RS (AES)TE MR TT A R EVR T I 2 1) AEs N 1~2 . >3 4 AEs
SUITARSE, AP YRR IR (44.6%; 35.5%) [44]. VP B R BT A 10T A Sk T 1Ry — 2k
TEIT M sq-NSCLC 34 1097 2 ) % 4= - RATIONALE 307 (NCT03594747)45 N\ 355 il R & 3697 TIIB/IV
] sq-NSCLC H#, FEHLOEE, A HEE N tislelizumab (200 mg) + EA2EE(175mg/m>)ME4H; B 4
B HAE A tislelizumab + nab-AZEE(100 mg/m*)FI-K451; C A NEMIIT. FEASRAMTIHER RS
(IRC)PEAL T3k AL A7 WI(PES) . WEFT B : 17 8.6 N H J » tislelizumab JI4ky7 7] & 35 243% PFS (A 41,
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7.6 NMH; B4, 7.6 4NH) vs MALIT(C 4, 5.5 ™H; HR0.524 (95%CI, 0.370~0.742; p < 0.001 [A vs C])
F10.478 (95% CI, 0.336~0.679; p < 0.001 [B vs C]). /£ A #H ORR H¢f, A 72.5%, ONFFEEAMEK, A
82 M H; B(74.8%; 8.6 1~ H) vs C (49.6%; 4.2 1~ ). PD-L1 &iA5 PFS 5 ORR 2 [H]7% A M £ 31| KBk
R, BRI 3 2088 3 ZiLL LI AE s MR R . Rk, ATRLEH, S5 AL,
BRI BAHUINA ST AT LLECE M NSCLC &3 1 Im PR 45 J=5[45]

4.2. PEFIH EH (Nivolumab)FIRIEAK £ H(Ipilimumab)

CheckMate 227 (NCT02477826)# PD-L1 > 1% IV #u & & M NSCLC &4 1:1:1 I ELBIFEHL 2 B
ZARFIICRGT + FUCRHRST, RACRPURA BT —4H ., FEL LURHRAICRST + LR
PR R Syt ghERCRDC ST + FILREPTAH K H 47 OS 2.2 N H(17.1 N H VS 149 4
H), 2 FEAAFES RN 40.0%F 32.8%. GHEFIICHRGT + IS 3 Bk 4 ZiBITAHRA R FAHE
SNEEF RN 32.8% K TAbIT 4L 36.0% M KA [46]. TERENL. FFHBARZEH) 3 #HIREE CheckMate 9LA
(NCTO03215706), #1355 74N 18 & UL L, REZIGIT AR TV B R & NSCLC B#
719 f], Horp 361 44 B (62.5%) 2 N ht + HRULERAT + 2 DNEIAMT, 358 Bl E Bz 4 R
aifhyy . EEA LRI BN B A SRR . SE6 A BT BEAL 2 TE A8 R B AR A A B KT e R
H(PAL 14.1 N H: 95%CL: 13.2~16.2 vs 10.7 ™ H 9.5~12.4]. 36 H K™ EIGIT A R4 106 4
(30%), Xt FRAH & A= ™ B VRTT MR R 34T 62 5(18%) [47]. Hit, Sikyrtatt, ghalAljeseyr + T
A PT—ZRIQ T LE AR /N M it S R SRS T SRR B AR A

5. RERERINFIFIERME

H A, SseE & 525 B # Fi(Food and Drug Administration, FDA)HE A o B 162 s F 1) 771 3
A =F DEEAIBREST VEK R BTN AR BR BT 48]0 BRGS0 SR S PR (VR T T 1
WA TRORII RN, P 0as 7 BENIE, £ el Bt T Ega sl E, (B5migE
W2 B, RIEIRITAHRA RFE BT R AERR S .. PRI 54%~T6%F5% %5 i0 T 1) &
T2 FErAE BFIRAE, BRZHEEIGRINN 1~2 FA R KB, (HIRT 5EIEREA M E R [49]. 2,
XTGP IG T T SN K T I AE ks S 78 2 - Doroshow 25104 PD-L1 BEGSAE N —F A= ks 4 LA
i TG AR B B FE[50]. — I Meta 73BT T 8 T T EIGIRIRES, 20 1452 et o s il e
Y7 1) PD-L1 28 BH A0 B PR BB 3 AR T 2. A FL 7R, 3845 PD-L1 31K B 1 8 35 7R il U AR I
JR3K % o #i Shen S50y, BB PD-L1 Ik AN & LLRSA G2 A st 401 70 (007 RO AR 1240511 3 =,
JR A BRTFE M 2 . BAR S A A sl AR B T e B KA AR, RS BEEIRIT S
AT T FEARI RS BIMEE 2 AE A7 AE B o el SR AR A er 55 3 B s A7 g () AE /N e . R G 3 | o,
60%~70% 1) 75 1% A WG BIX G kar 25 sV T K G U B o FEIXEE R 1, 20%~30% 1) B A2
IR R Ak R [52].

6. REERE

Wit T P R S IR T B NI E R RS, SRR A M R AR N e v T R R, B
JEBLHR . (B AR g 5B il RE AR IR S BBk B AT TR T T3 58, AT 0 4 S A S AR IR T R AR
F o WO R AT MR R, TSR DURRR TR A R AR AR iR T AR, i EERAT
BB RT . Al R IWARRIGIEETTRE, WXRiaTT . SRR A PUILETR TS, X il R
MIZE A, b5 R B R A B BB o

DOI: 10.12677/acm.2023.1381815 12966 I IR = =23t e


https://doi.org/10.12677/acm.2023.1381815

48

KL

&E 3k

(1]

(7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Sung, H., Ferlay, J., Siegel, R.L., e al. (2021) Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185 Countries. CA: 4 Cancer Journal for Clinicians, 71, 209-249.
https://doi.org/10.3322/caac.21660

Siegel, R.L., Miller, K.D. and Jemal, A. (2020) Cancer statistics, 2020. CA: A Cancer Journal for Clinicians, 70, 7-30.
https://doi.org/10.3322/caac.21590

JCHE, E5, BndE, Bume, SAMsE, A, 5K, BOTHE. 2016 R B VAR T NPk IR 25 B L i iR
RIFSGICT A HT[I]. PAERAT I A&, 2022, 43(5): 702-708.

Ingrand, 1., Defossez, G., Lafay-Chebassier, C., Chavant, F., Ferru, A., Ingrand, P. and Pérault-Pochat, M.C. (2020) Se-
rious Adverse Effects Occurring after Chemotherapy: A General Cancer Registry-Based Incidence Survey. British Journal
of Clinical Pharmacology, 86, 711-722. https://doi.org/10.1111/bcp.14159

Planchard, D., Popat, S., Kerr, K., Van Schil, P.E., Hellmann, M.D., Peters, S., et al. (2019) Metastatic Non-Small Cell
Lung Cancer: ESMO Clinical Practice Guidelines for Diagnosis, Treatment and Follow-Up. 4Annals of Oncology, 30,
863-870. https://doi.org/10.1093/annonc/mdy474

Abdel, K.N. and Kelly, K. (2019) Role of Targeted Therapy and Immune Checkpoint Blockers in Advanced Non-Small
Cell Lung Cancer: A Review. The Oncologist, 24, 1270-1284.
https://doi.org/10.1634/theoncologist.2018-0112

Camidge, D.R., Pao, W. and Sequist, L.V. (2014) Acquired Resistance to TKIs in Solid Tumours: Learning from Lung
Cancer. Nature Reviews Clinical Oncology, 11, 473-481. https://doi.org/10.1038/nrclinonc.2014.104

Brahmer, J., Reckamp, K.L., Baas, P., Crino, L., Eberhardt, W.E.E., Poddubskaya, E., ef al. (2015) Nivolumab versus
Docetaxel in Advanced Squamous-Cell Non-Small-Cell Lung Cancer. The New England Journal of Medicine, 373,
123-135. https://doi.org/10.1056/NEJMoal504627

Borghaei, H., Paz-Ares, L., Horn, L., Spigel, D.R., Steins, M., Ready, N.E., et al. (2015) Nivolumab versus Docetaxel
in Advanced Nonsquamous Non-Small-Cell Lung Cancer. The New England Journal of Medicine, 373, 1627-1639.
https://doi.org/10.1056/NEJMoal507643

Fehrenbacher, L., Spira, A., Ballinger, M., Kowanetz, M., Vansteenk-iste, J., Mazieres, J., ef al. (2016) Atezolizumab versus
Docetaxel for Patients with Previously Treated Non-Small-Cell Lung Cancer (POPLAR): A Multicentre, Open-Label,
Phase 2 Randomised Controlled Trial. The Lancet, 387, 1837-1846.

https://doi.org/10.1016/S0140-6736(16)00587-0

Herbst, R.S., Baas, P., Kim, D.W., Felip, E., Pérez-Gracia, J.L., Han, J.Y., et al. (2015) Pembrolizumab versus Docetaxel
for Previously Treated, PD-L1-Positive, Advanced Non-Small-Cell Lung Cancer (KEYNOTE-010): A Randomized Con-
trolled Trial. The Lancet, 387, 1540-1550. https://doi.org/10.1016/S0140-6736(15)01281-7

Sundar, R., Cho, B.C., Brahmer, J.R. and Soo, R.A. (2015) Nivolumab in NSCLC: Latest Evidence and Clinical Poten-
tial. Therapeutic Advances in Medical Oncology, T, 85-96. https://doi.org/10.1177/1758834014567470

Okazaki, T., Maeda, A., Nishimura, H., Kurosaki, T. and Honjo, T. (2001) PD-1 Immunoreceptor Inhibits B Cell Recep-
tor-Mediated Signaling by Recruiting Src Homology 2-Domain-Containing Tyrosine Phosphatase 2 to Phosphotyrosine.
Proceedings of the National Academy of Sciences of the United States of America, 98, 13866-13871.
https://doi.org/10.1073/pnas.231486598

Chauhan, D.S., Mudaliar, P., Basu, S., Aich, J. and Paul, M.K. (2022) Tumor-Derived Exosome and Immune Modula-
tion. In: Paul, M.K., Eds., Extracellular Vesicles, IntechOpen. https://doi.org/10.5772/intechopen.103718

Hanahan, D. and Weinberg, R.A. (2011) Hallmarks of Cancer: The Next Generation. Cell, 144, 646-674.
https://doi.org/10.1016/j.cell.2011.02.013

Genova, C., Dellepiane, C., Carrega, P., Sommariva, S., Ferlazzo, G., Pronzato, P., et al. (2022) Therapeutic Implica-
tions of Tumor Microenvironment in Lung Cancer: Focus on Immune Checkpoint Blockade. Frontiers in Immunology,
12, Article 799455. https://doi.org/10.3389/fimmu.2021.799455

Francisco, L.M., Sage, P.T. and Sharpe, A.H. (2010) The PD-1 Pathway in Tolerance and Autoimmunity. /mmunolog-
ical Reviews, 236, 219-242. https://doi.org/10.1111/1.1600-065X.2010.00923.x

Lahiri, A., Maji, A., Potdar, P.D., Singh, N., Parikh, P., Bisht, B., Mukherjee, A. and Paul, M.K. (2023) Lung Cancer
Immunotherapy: Progress, Pitfalls, and Promises. Molecular Cancer, 22, Article No. 40.
https://doi.org/10.1186/s12943-023-01740-y

da, BIBH, ZEMeM, XNz, FHRTE, MRE. TS5 S i A sl 7 A o R e 9T B /R I [J/OL]. fR A R
2 1-11[2022-07-25].
https://kns.cnki.net/kems2/article/abstract?v=KTWJIcyGkBkCExXube66KZJbWUO0ZveXrwIMSz0aPwu940K XxfieU

DOI: 10.12677/acm.2023.1381815 12967 I IR = =23t e


https://doi.org/10.12677/acm.2023.1381815
https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21590
https://doi.org/10.1111/bcp.14159
https://doi.org/10.1093/annonc/mdy474
https://doi.org/10.1634/theoncologist.2018-0112
https://doi.org/10.1038/nrclinonc.2014.104
https://doi.org/10.1056/NEJMoa1504627
https://doi.org/10.1056/NEJMoa1507643
https://doi.org/10.1016/S0140-6736(16)00587-0
https://doi.org/10.1016/S0140-6736(15)01281-7
https://doi.org/10.1177/1758834014567470
https://doi.org/10.1073/pnas.231486598
https://doi.org/10.5772/intechopen.103718
https://doi.org/10.1016/j.cell.2011.02.013
https://doi.org/10.3389/fimmu.2021.799455
https://doi.org/10.1111/j.1600-065X.2010.00923.x
https://doi.org/10.1186/s12943-023-01740-y
https://kns.cnki.net/kcms2/article/abstract?v=KTWJcyGkBkCExXube66KZJbWU0ZvgXrwIMSz0aPwu94OKXxfieUWvVq1eInQpSk7uX2WXoDM7OLUBz2rTGplyA5seopv-fouuYvHD7gTa4JuXQVr6d4xfFDfUhF-cy8ScKryRlsHl60=&uniplatform=NZKPT&language=CHS

48

£S5

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

WvVqlelnQpSk7uX2WXoDM70LUBz2rTGplyA5seopv-fouuYvHD7gTa4JuXQVr6d4xfFDfUhF-cy8ScKryRIsHI60
=&uniplatform=NZKPT&language=CHS

Garon, E.B., Rizvi, N.A., Hui, R., Leighl, N., Balmanoukian, A.S., Eder, J.P., et al. (2015) Pembrolizumab for the Treat-
ment of Non-Small-Cell Lung Cancer. The New England Journal of Medicine, 372, 2018-2028.
https://doi.org/10.1056/NEJMoal501824

Garon, E.B., Hellmann, M.D., Rizvi, N.A., Carcereny, E., Leighl, N.B., Ahn, M.J., Eder, J.P., Balmanoukian, A.S., Ag-
garwal, C., Horn, L., Patnaik, A., Gubens, M., Ramalingam, S.S., Felip, E., Goldman, J.W., Scalzo, C., Jensen, E., Kush,
D.A. and Hui, R. (2019) Five-Year Overall Survival for Patients with Advanced Non-Small-Cell Lung Cancer Treated
with Pembrolizumab: Results From the Phase I KEYNOTE-001 Study. Journal of Clinical Oncology, 37, 2518-2527.
https://doi.org/10.1200/JC0O.19.00934

Reck, M., Rodriguez-Abreu, D., Robinson, A.G., Hui, R., Csészi, T., Fiilop, A., et al. (2016) Pembrolizumab versus
Chemotherapy for PD-L1-Positive Non-Small-Cell Lung Cancer. The New England Journal of Medicine, 375, 1823-1833.
https://doi.org/10.1056/NEJMoal 606774

Reck, M., Rodriguez-Abreu, D., Robinson, A.G., Hui, R., Csészi, T., Fiilop, A., Gottfried, M., Peled, N., Tafreshi, A.,
Cuffe, S., O’Brien, M., Rao, S., Hotta, K., Leal, T.A., Riess, J.W., Jensen, E., Zhao, B., Pietanza, M.C. and Brahmer, J.R.
(2021) Five-Year Outcomes with Pembrolizumab versus Chemotherapy for Metastatic Non-Small-Cell Lung Cancer with
PD-L1 Tumor Proportion Score > 50%. Journal of Clinical Oncology, 39, 2339-2349.
https://doi.org/10.1200/JC0O.21.00174

Mok, T.S.K., Wu, Y.L., Kudaba, 1., Kowalski, D.M., Cho, B.C., Turna, H.Z., Castro Jr, G., Srimuninnimit, V., Laktionov,
K.K., Bondarenko, I., Kubota, K., Lubiniecki, G.M., Zhang, J., Kush, D., Lopes, G. and KEYNOTE-042 Investigators.
(2019) Pembrolizumab versus Chemotherapy for Previously Untreated, PD-L1-Expressing, Locally Advanced or Metas-
tatic Non-Small-Cell Lung Cancer (KEYNOTE-042): A Randomised, Open-Label, Controlled, Phase 3 Trial. The Lancet,
393, 1819-1830.

Gettinger, S., Rizvi, N.A., Chow, L.Q., Borghaei, H., Brahmer, J., Ready, N., et al. (2016) Nivolumab Monotherapy
for First-Line Treatment of Advanced Non-Small-Cell Lung Cancer. Journal of Clinical Oncology, 34, 2980-2987.
https://doi.org/10.1200/JC0O.2016.66.9929

Carbone, D.P., Reck, M., Paz-Ares, L., Creelan, B., Horn, L., Steins, M., Felip, E., van den Heuvel, M.M., Ciuleanu,
T.E., Badin, F., Ready, N., Hiltermann, T.J.N., Nair, S., Juergens, R., Peters, S., Minenza, E., Wrangle, J.M., Rodri-
guez-Abreu, D., Borghaei, H., Blumenschein Jr, G.R., Villaruz, L.C., Havel, L., Krejci, J., Corral Jaime, J., Chang, H.,
Geese, W.J., Bhagavatheeswaran, P., Chen, A.C., Socinski, M.A. and CheckMate 026 Investigators (2017) First-Line Ni-
volumab in Stage IV or Recurrent Non-Small-Cell Lung Cancer. The New England Journal of Medicine, 376, 2415-2426.

https://doi.org/10.1056/NEJMoal613493

Peters, S., Gettinger, S., Johnson, M.L., Janne, P.A., Garassino, M.C., Christoph, D., et al. (2017) Phase II Trial of
Atezolizumab as First-Line Orsubsequent Therapy for Patients with Programmed Death-Ligand 1-Selected Advanced
Non-Small-Cell Lung Cancer (BIRCH). Journal of Clinical Oncology, 35, 2781-2789.
https://doi.org/10.1200/JC0O.2016.71.9476

Herbst, R.S., Giaccone, G., de Marinis, F., et al. (2020) Atezolizumab for First-Line Treatment of PD-L1-Selected Pa-
tients with NSCLC. The New England Journal of Medicine, 383, 1328-1339. https://doi.org/10.1056/NEJMoal917346

Verschraegen, C.F., Jerusalem, G., McClay, E.F., lannotti, N., Redfern, C.H., Bennouna, J., Chen, F.L., Kelly, K., Meh-
nert, J., Morris, J.C., Taylor, M., Spigel, D., Wang, D., Grote, H.J., Zhou, D., Munshi, N., Bajars, M. and Gulley, J.L.
(2020) Efficacy and Safety of First-Line Avelumab in Patients with Advanced Non-Small Cell Lung Cancer: Results from
a Phase Ib Cohort of the JAVELIN Solid Tumor Study. Journal for ImmunoTherapy of Cancer, 8, €001064.
https://doi.org/10.1136/jitc-2020-001064

Sezer, A., Kilickap, S., Giimiis, M., Bondarenko, I., Ozgiiroglu, M., Gogishvili, M., Turk, H.M., Cicin, L., Bentsion, D.,
Gladkov, O., Clingan, P., Sriuranpong, V., Rizvi, N., Gao, B., Li, S., Lee, S., McGuire, K., Chen, C.I., Makharadze, T.,
Paydas, S., Nechaeva, M., Seebach, F., Weinreich, D.M., Yancopoulos, G.D., Gullo, G., Lowy, L. and Rietschel, P. (2021)
Cemiplimab Monotherapy for First-Line Treatment of Advanced Non-Small-Cell Lung Cancer with PD-L1 of at Least
50%: A Multicentre, Open-Label, Global, Phase 3, Randomised, Controlled Trial. The Lancet, 397, 592-604.
https://doi.org/10.1016/S0140-6736(21)00228-2

Rapoport, B.L. and Anderson, R. (2019) Realizing the Clinical Potential of Immunogenic Cell Death in Cancer Che-
motherapy and Radiotherapy. International Journal of Molecular Sciences, 20, Article 959.
https://doi.org/10.3390/ijms20040959

TRE. et f SRR R R[], WARREIS 5508k, 2022, 17(1): 48-52.
https://doi.org/10.16138/j.1673-6087.2022.01.009

Langer, C.J., Gadgeel, S.M., Borghaei, H., Papadimitrakopoulou, V.A., Patnaik, A., Powell, S.F., et al. (2016) Car-
boplatin and Pemetrexed with or without Pembrolizumab for Advanced, Non-Squamous Non-Small-Cell Lung Cancer:

DOI: 10.12677/acm.2023.1381815 12968 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1381815
https://doi.org/10.1056/NEJMoa1501824
https://doi.org/10.1200/JCO.19.00934
https://doi.org/10.1056/NEJMoa1606774
https://doi.org/10.1200/JCO.21.00174
https://doi.org/10.1200/JCO.2016.66.9929
https://doi.org/10.1056/NEJMoa1613493
https://doi.org/10.1200/JCO.2016.71.9476
https://doi.org/10.1056/NEJMoa1917346
https://doi.org/10.1136/jitc-2020-001064
https://doi.org/10.1016/S0140-6736(21)00228-2
https://doi.org/10.3390/ijms20040959
https://doi.org/10.16138/j.1673-6087.2022.01.009

e

[36]

[37]

[39]

[41]

[42]

[45]

A Randomised, Phase 2 Cohort of the Open-Label KEYNOTE-021 Study. The Lancet Oncology, 17, 1497-1508.
https://doi.org/10.1016/S1470-2045(16)30498-3

Gandhi, L., Rodriguez-Abreu, D., Gadgeel, S., Esteban, E. and Felip, E. (2018) Pembrolizumab plus Chemotherapy in
Metastatic Non-Small-Cell Lung Cancer. The New England Journal of Medicine, 378, 2078-2092.
https://doi.org/10.1056/NEJMoal801005

Horinouchi, H., Nogami, N., Saka, H., Nishio, M., Tokito, T., Takahashi, T., Kasahara, K., Hattori, Y., Ichihara, E., Adachi,
N., Noguchi, K., Souza, F. and Kurata, T. (2021) Pembrolizumab plus Pemetrexed-Platinum for Metastatic Nonsquamous
Non-Small-Cell Lung Cancer: KEYNOTE-189 Japan Study. Cancer Science, 112, 3255-3265.
https://doi.org/10.1111/cas.14980

Paz-Ares, L., Vicente, D., Tafreshi, A., Robinson, A., Soto Parra, H., Mazieéres, J., Hermes, B., Cicin, 1., Medgyasszay, B.,
Rodri guez-Cid, J., Okamoto, I., Lee, S., Ramlau, R., Vladimirov, V., Cheng, Y., Deng, X., Zhang, Y., Bas, T., Piperdi, B.
and Halmos, B. (2020) A Randomized, Placebo-Controlled Trial of Pembrolizumab plus Chemotherapy in Patients with
Metastatic Squamous NSCLC: Protocol-Specified Final Analysis of KEYNOTE-407. Journal of Thoracic Oncology, 185,
1657-1669. https://doi.org/10.1016/].jtho.2020.06.015

Jotte, R., Cappuzzo, F., Vynnychenko, 1., Stroyakovskiy, D., Rodri guez-Abreu, D., Hussein, M., Soo, R., Conter, H.J.,
Kozuki, T., Huang, K.C., Graupner, V., Sun, S.W., Hoang, T., Jessop, H., McCleland, M., Ballinger, M., Sandler, A.
and Socinski, M.A. (2020) Atezolizumab in Combination with Carboplatin and Nab-Paclitaxel in Advanced Squamous
NSCLC (IMpower131): Results from a Randomized Phase III Trial. Journal of Thoracic Oncology, 15, 1351-1360.
https://doi.org/10.1016/1.jtho.2020.03.028

West, H., McCleod, M., Hussein, M., Morabito, A., Rittmeyer, A., Conter, H.J.., Kopp, H.G., Daniel, D., McCune, S.,
Mekhail, T., Zer, A., Reinmuth, N., Sadiq, A., Sandler, A., Lin, W., Ochi Lohmann, T., Archer, V., Wang, L., Kowa-
netz, M. and Cappuzzo, F. (2019) Atezolizumab in Combination with Carboplatin plus Nab-Paclitaxel Chemotherapy
Compared with Chemotherapy Alone as First-Line Treatment for Metastatic Non-Squamous Non-Small-Cell Lung
Cancer (IMpower130): A Multicentre, Randomised, Open-Label, Phase 3 Trial. The Lancet Oncology, 20, 924-937.
https://doi.org/10.1016/S1470-2045(19)30167-6

Nishio, M., Barlesi, F., West, H., Ball, S., Bordoni, R., Cobo, M., Longeras, P.D., Goldschmidt Jr, J., Novello, S., Or-
landi, F., Sanborn, R.E., Szalai, Z., Ursol, G., Mendus, D., Wang, L., Wen, X., McCleland, M., Hoang, T., Phan, S. and
Socinski, M.A. (2021) Atezolizumab plus Chemotherapy for First-Line Treatment of Nonsquamous NSCLC: Results
From the Randomized Phase 3 IMpower132 Trial. Journal of Thoracic Oncology, 16, 653-664.
https://doi.org/10.1016/j.jtho.2020.11.025

Zhang, L., Wang, Z., Fang, J., Yu, Q., Han, B., Cang, S., Chen, G., Mei, X., Yang, Z., Stefaniak, V., Lin, Y., Wang, S.,
Zhang, W., Sun, L. and Yang, Y. (2022) Final Overall Survival Data of Sintilimab plus Pemetrexed and Platinum as
First-Line Treatment for Locally Advanced or Metastatic Nonsquamous NSCLC in the Phase 3 ORIENT-11 Study. Lung
Cancer, 171, 56-60. https://doi.org/10.1016/j.lungcan.2022.07.013

Zhou, C., Wu, L., Fan, Y., Wang, Z., Liu, L., Chen, G., Zhang, L., Huang, D., Cang, S., Yang, Z., Zhou, J., Zhou, C.,
Li, B, Li, J., Fan, M., Cui, J., Li, Y., Zhao, H., Fang, J., Xue, J., Hu, C., Sun, P., Du, Y., Zhou, H., Wang, S. and Zhang,
W. (2021) Sintilimab plus Platinum and Gemcitabine as First-Line Treatment for Advanced or Metastatic Squamous
NSCLC: Results from a Randomized, Double-Blind, Phase 3 Trial (ORIENT-12). Journal of Thoracic Oncology, 16,
1501-1511. https://doi.org/10.1016/j.jtho.2021.04.011

Zhou, C., Chen, G., Huang, Y., Zhou, J., Lin, L., Feng, J., Wang, Z., Shu, Y., Shi, J., Hu, Y., Wang, Q., Cheng, Y., Wu,
F., Chen, J,, Lin, X., Wang, Y., Huang, J., Cui, J., Cao, L., Liu, Y., Zhang, Y., Pan, Y., Zhao, J., Wang, L., Chang, J.,
Chen, Q., Ren, X., Zhang, W., Fan, Y., He, Z., Fang, J., Gu, K., Dong, X., Jin, F., Gao, H., An, G., Ding, C., Jiang, X.,
Xiong, J., Zhou, X., Hu, S., Lu, P., Liu, A., Guo, S., Huang, J., Zhu, C., Zhao, J., Gao, B., Chen, Y., Hu, C., Zhang, J.,
Zhang, H., Zhao, H., Tai, Y., Ma, X., Shi, W. and CameL Study Group (2023) Camrelizumab plus Carboplatin and
Pemetrexed as First-Line Treatment for Advanced Nonsquamous NSCLC: Extended Follow-Up of CameL Phase 3
Trial. Journal of Thoracic Oncology, 18, 628-639. https://doi.org/10.1016/j.jth0.2022.12.017

Ren, S., Chen, J., Xu, X., Jiang, T., Cheng, Y., Chen, G., Pan, Y., Fang, Y., Wang, Q., Huang, Y., Yao, W., Wang, R.,
Li, X., Zhang, W., Zhang, Y., Hu, S., Guo, R., Shi, J., Wang, Z., Cao, P., Wang, D., Fang, J., Luo, H., Geng, Y., Xing,
C., Lv,D., Zhang, Y., Yu, J., Cang, S., Yang, Z., Shi, W., Zou, J., Zhou, C. and CameL-sq Study Group (2022) Camre-
lizumab plus Carboplatin and Paclitaxel as First-Line Treatment for Advanced Squamous NSCLC (CameL-Sq): A
Phase 3 Trial. Journal of Thoracic Oncology, 17, 544-557. https://doi.org/10.1016/j.jth0.2021.11.018

Lu, S., Wang, J., Yu, Y., Yu, X,, Hu, Y., Ai, X, Ma, Z., Li, X., Zhuang, W., Liu, Y., Li, W., Cui, J., Wang, D., Liao,
W., Zhou, J., Wang, Z., Sun, Y., Qiu, X., Gao, J., Bao, Y., Liang, L. and Wang, M. (2021) Tislelizumab plus Chemo-
therapy as First-Line Treatment for Locally Advanced or Metastatic Nonsquamous NSCLC (RATIONALE 304): A
Randomized Phase 3 Trial. Journal of Thoracic Oncology, 16, 1512-1522. https://doi.org/10.1016/j.jtho.2021.05.005

Wang, J.,, Lu, S., Yu, X, Hu, Y., Sun, Y., Wang, Z., Zhao, J., Yu, Y., Hu, C., Yang, K., Feng, G., Ying, K., Zhuang,
W., Zhou, J., Wu, J., Leaw, S.J., Zhang, J., Lin, X., Liang, L. and Yang, N. (2021) Tislelizumab plus Chemotherapy vs

DOI: 10.12677/acm.2023.1381815 12969 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1381815
https://doi.org/10.1016/S1470-2045(16)30498-3
https://doi.org/10.1056/NEJMoa1801005
https://doi.org/10.1111/cas.14980
https://doi.org/10.1016/j.jtho.2020.06.015
https://doi.org/10.1016/j.jtho.2020.03.028
https://doi.org/10.1016/S1470-2045(19)30167-6
https://doi.org/10.1016/j.jtho.2020.11.025
https://doi.org/10.1016/j.lungcan.2022.07.013
https://doi.org/10.1016/j.jtho.2021.04.011
https://doi.org/10.1016/j.jtho.2022.12.017
https://doi.org/10.1016/j.jtho.2021.11.018
https://doi.org/10.1016/j.jtho.2021.05.005

[46]

(48]

[49]
[50]

Chemotherapy Alone as First-line Treatment for Advanced Squamous Non-Small-Cell Lung Cancer: A Phase 3 Ran-
domized Clinical Trial. JAMA Oncology, 7, 709-717. https://doi.org/10.1001/jamaoncol.2021.0366

Paz-Ares, L.G., Ramalingam, S.S., Ciuleanu, T.E., Lee, J.S., Urban, L., Caro, R.B., Park, K., Sakai, H., Ohe, Y., Ni-
shio, M., Audigier-Valette, C., Burgers, J.A., Pluzanski, A., Sangha, R., Gallardo, C., Takeda, M., Linardou, H., Lupi-
nacci, L., Lee, K.H., Caserta, C., Provencio, M., Carcereny, E., Otterson, G.A., Schenker, M., Zurawski, B., Alexandru,
A., Vergnenegre, A., Raimbourg, J., Feeney, K., Kim, S.W., Borghaei, H., O’'Byrne, K.J., Hellmann, M.D., Memaj, A.,
Nathan, F.E., Bushong, J., Tran, P., Brahmer, J.R. and Reck, M. (2022) First-Line Nivolumab plus Ipilimumab in Ad-
vanced NSCLC: 4-Year Outcomes from the Randomized, Open-Label, Phase 3 CheckMate 227 Part 1 Trial. Journal of
Thoracic Oncology, 17, 289-308. https://doi.org/10.1016/].jth0.2021.09.010

Paz-Ares, L., Ciuleanu, T.E., Cobo, M., Schenker, M., Zurawski, B., Menezes, J., Richardet, E., Bennouna, J., Felip, E.,
Juan-Vidal, O., Alexandru, A., Sakai, H., Lingua, A., Salman, P., Souquet, P.J., De Marchi, P., Martin, C., Pérol, M.,
Scherpereel, A., Lu, S., John, T., Carbone, D.P., Meadows-Shropshire, S., Agrawal, S., Oukessou, A., Yan, J. and Reck,
M. (2021) First-Line Nivolumab plus Ipilimumab Combined with Two Cycles of Chemotherapy in Patients with
Non-Small-Cell Lung Cancer (CheckMate 9LA): An International, Randomised, Open-Label, Phase 3 Trial. The Lan-
cet Oncology, 22, 198-211. https://doi.org/10.1016/S1470-2045(20)30641-0

Huang, Q., Kemnade, J., Cornwell, L., ef al. (2022) Non-Small Cell Lung Cancer in the Era of Immunotherapy. Semi-
nars in Oncology, 49, 337-343. https://doi.org/10.1053/j.seminoncol.2022.06.009

ZE6EE, IKREFH. B SRR 5 R AT, T ESzH AR E, 2016, 36(12): 1032-1035.

Doroshow, D.B., Bhalla, S., Beasley, M.B., Sholl, L.M., Kerr, K.M., Gnjatic, S., Wistuba, L.I., Rimm, D.L., Tsao, M.S.
and Hirsch, F.R. (2021) PD-L1 as a Biomarker of Response to Immune-Checkpoint Inhibitors. Nature Reviews Clini-
cal Oncology, 18, 345-362. https://doi.org/10.1038/s41571-021-00473-5

Shen, X. and Zhao, B. (2018) Efficacy of PD-1 or PD-L1 Inhibitors and PD-L1 Expression Status in Cancer: Me-
ta-Analysis. The BMJ, 362, k3529. https://doi.org/10.1136/bm;j.k3529

Bagchi, S., Yuan, R. and Engleman, E.G. (2021) Immune Checkpoint Inhibitors for the Treatment of Cancer: Clinical
Impact and Mechanisms of Response and Resistance. Annual Review of Pathology: Mechanisms of Disease, 16, 223-249.

https://doi.org/10.1146/annurev-pathol-042020-042741

DOI: 10.12677/acm.2023.1381815 12970 I IR = =23t e


https://doi.org/10.12677/acm.2023.1381815
https://doi.org/10.1001/jamaoncol.2021.0366
https://doi.org/10.1016/j.jtho.2021.09.010
https://doi.org/10.1016/S1470-2045(20)30641-0
https://doi.org/10.1053/j.seminoncol.2022.06.009
https://doi.org/10.1038/s41571-021-00473-5
https://doi.org/10.1136/bmj.k3529
https://doi.org/10.1146/annurev-pathol-042020-042741

	驱动基因阴性晚期非小细胞肺癌免疫检查点抑制剂一线单药及联合化疗治疗进展
	摘  要
	关键词
	Progress of Immune Checkpoint Inhibitors as First-Line Monotherapy and Combined Chemotherapy for Advanced Non-Small Cell Lung Cancer with Negative Driver Genes
	Abstract
	Keywords
	1. 引言
	2. 免疫检查点抑制剂机制
	3. 免疫检查点抑制剂单药治疗
	3.1. 帕博利珠单抗(Pembrolizumab)
	3.2. 纳武单抗(Nivolumab)
	3.3. 阿特珠单抗(Atezolizumab)
	3.4. 阿维鲁单抗Avelumab
	3.5. 西米普利单抗Cemiplimab

	4. 抗PD-1/PD-L1联合一线化疗的临床研究
	4.1. 机制
	4.1.1. 帕博利珠单抗Pembrolizumab
	4.1.2. 阿特珠单抗(Atezolizumab)
	4.1.3. 信迪利单抗Sintilimab
	4.1.4. 卡瑞利珠单抗Camrelizumab
	4.1.5. 替雷利珠单抗tislelizumab

	4.2. 纳武利尤单抗(Nivolumab)和伊匹木单抗(Ipilimumab)

	5. 免疫检查点抑制剂的局限性
	6. 总结与展望
	参考文献

