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Abstract

The case fatality rate and incidence rate of lung cancer rank first among many kinds of malignant
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tumor diseases in China. Non-small cell lung cancer (NSCLC) is a common clinical type of death in
lung cancer patients, accounting for about 80% of the overall lung cancer. Inmunotherapy in the
form of immune checkpoint inhibitors (immune checkpoint inhibitors, ICIs) has shown great ben-
efits in the treatment of NSCLC and is now being used as consolidation therapy after unresectable
locally advanced NSCLC, as well as adjuvant therapy after surgical resection and chemotherapy for
resectable NSCLC. Several phase 3 studies tested different agents against programmed cell death
protein-1 (programmed death-1, PD-1), programmed death protein ligand-1 (programmed death
ligand-1, PD-L1) and cytotoxic T lymphocyte antigen-4 (cytotoxic-lymphocyte-associated antigen 4,
CTLA-4) antibodies with or in combination with chemotherapy. This review reviews the progress
of immunotherapy in NSCLC by reviewing relevant studies. The promise of immunotherapy for
lung cancer is rapidly expanding, and ICI has become the standard of care treatment for patients
with metastatic, locally advanced and resectable NSCLC, with significant improvement in OS.
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1. 5|8

IRE R FEER . R 2R AE TR 22 Pl Rg s b s a8 e 6 . AE /N0 a9 (non-small cell lung cancer,
NSCLC)s& T EUii 2 JE T 1 LG RIS, 2 5 it AR 1) 80% [1]o Ml I i A i 38 A i SR T 30 45
Fhor R TUTHE R A . M AL G TT, SBT3 ALy B 5 45 D] B 1) 8 AR T >k 130T
PINLE S PR . Il S ib T AT SRR Y K, ICT DN R BAF AT )k NSCLC 3%
HIFR YR IT , B 2B 17 (overall survival, OS) R A T & I35 [2] . f & A L1151 7 (immune checkpoint inhibitors,
ICIs)JE U A5 ¥6 T 7E NSCLC HOVRYT hiwon th BRI st b, BUAE IERN VAN T U ER ) J=) B 9] NSCLC
AT JE IS, LARATYIBR NSCLC AT FARVIERALS T 5 I IG T . ICIs B EFE 7 R4 iUt T
H -1 (programmed death-1, PD-1)$ifk, FEFHIET & A ECE-1 (programmed death ligand-1, PD-L1)FH14f
MoEEE T WhEE4H B PT)E-4 (cytotoxic T-lymphocyte-associated antigen 4, CTLA-4)FuiA . ALt [A] i AH ¢
WFFERT NSCLC [ 5 1697 W Fuidk e AT 4508

2. HEFIHEHR

R L TS — FiE ] PD-4 14 NJE 1gG1 $ifk. Forica 25 [3][BIEi14 4341 35 %1 IB/IV i NSCLC
B, I H(n = 15452 B80T 7 S AR JC Pt e a7, AR (n = 20) (X g ElRDIC R TIR T,
W2 B3 1 4 B A AT (overall survival, OS)% 73514 57.8%+27.4% (P = 0.043), 1 £E T3k & 4= 47 (progression-free
survival, PFS)% 43 724 57.8% 20.6% (P = 0.040), 2 R4&7~i 50 2175 I RYT 2507 TH L T % B 4H . Bassanelli
& (4] I BRE 53- 4T 95 151 IB/IV I NSCLC &35 832807 k& gl R JC S p0iR T, A8 8 i) Az OS 4 11.9
NMH, HALPFS N 63 AN Hs WA R ER, AT REIRTT 60 d WHZ U7 I B 0T 45
Ao 60 d JEREZNRAI A RIS B, T 0S 40N 22.4 M H . 8.6 N H (P =0.005), F147 PFS
735 8.7 4 H 6.3 NH(P =0.21). CheckMate 017 and 057 5t gNaBAPTLL 5 4E OS TN 13.4%,
iy AL, OS RIEK T 5 £5[5].
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3. THIEARERER

AN Bk PP — R SR ) PD-4 9 AJRAL 1gG1 FifR. Anouti [6]Z5: IR RAFFLAIN 92 41 TA/IIB Hif
NSCLC &3, 2 [FERE by e SHiE R Bk pn PLE R YT, T ALREVT I E] 30.5 AN, #52>4 J8 e
FIERPUIRITH 77 B, BesZ<d FIAMERIBR R BUEITAL 15 B, 250 48R, 4 FIAGEiasT th<d FiA%
PV YT AT B AR mLE YT AL, P4 PFS 5 OS ZE R 4uit 5 (P = 0.04; P = 0.001). KEYNOTE 189
WFFC[ 71 T BT S5 AT AR R R B B & AT TEAEBRIR NSCLC B E v —ZiaT7 . AN
7 REEFE M + /R4, AR PD-L1 RAKFIHEEHIR NSCLC &4, IailRIEk ey &tk
ST OS N 22 AN H, WMk 7 24H1K OS N 10.7 ™~ H, HR 0.56. KEYNOTE-024 [0 70+ Eb a1 At
FIER P 5 EI 28T W ZG 16 Y7 PD-L1 BH% NSCLC IR o A8 F 4k 7 2 B 038 S BRI A 2R A7 XU 2
ZIRIEAIN T 270 18% MR 4H i |- PD-L82 FRik HIHHIR(1%) FAEBEIR(50%) AL R 5 . K2 HUEH 2
PLAE B BEAE R 2 (92%) AT FIER B BU4L I AL S A FE N 30.0 N H, 748 142 AN H, KRN
0.63, P=0.002, KEYNOTEO042 [9]44 A\ | NSCLC )= i B sl e #8111 BEAEIRYT, A EGFR
8 ALK GA7HBREN A, PD-L1 iy ELGIRE(TPS) N 1%Ek B i o iZIREGANN T SRR A GIR 21 212 2
H, HARZHOGEIAESEEAERE# . 125050 LA T AR 2k bt 5 o AU S B B A 7 0 . it
FIER PR AL OS N 16.7 M H, T4 N 121 A~H, RN 0.81, P = 0.0018. XFF PD-L1 TPS
N 50%B A, TR RN ER SR HUAME T L AL OS 3l 20 AN H AT 12.2 M H .

4. FIEWEREHR

B 5 M Bk B2 — A ) PD-L1 B N UEAL 1gG1 FiifA. IMpower130 [10]HF 58 HLER 1 B 2 0 Bk S H B
GREMAER - BE2EAST, AR IEBRIR NSCLC —2i0yT . K& —FmEHE
S PD-L1 BRI . B & RIS i T A A2 OS 2 18.6 N H, fy74H% 13.9 N Hs HR0.79, P
=0.033. WA HrER, £ PD-L1 £i&/KFH, PFS & OS ¥Jf53k#5. IMpowerl32 W7 [11]%FEL T
] 3% R Bk B PUIBE BT 54097 72 JC EGFR 5828 AIJE ALK 2878 [ I 8% NSCLC B v RR 3R, &5
R, TEik PD-L1 RIATH L, Bl & R Bk BT & LR 250 PFS (7.6 ™ H vs 5.2 /M H). 2T IMpower132
AT, 2021 4F 6 H H [ [ 58 24 i B A 38 JR) AL v ] 25 R Bk BRI 45 45 55 ith ZE AN 28467 T 6 EGFR R
TG ALK RAZ IR LRSS NSCLC —40R797 .

5. BERFLER

FEARAN I B — R ) PD-L1 94 ANJ 1gG1 K Hifk. Socinski Z5[12]FF &K — L FFaty . BEAL.
WUE T WK IR LN 713 BIATTYIRRE T 3] NSCLC 83552 [F5 TALTT J5 Fe 5 AR R G B 4 Bl 22
B, 43 R=70 5 4H(n = 158)F1<70 % 4 (n = 555). >70 &4 101 B2 BEARRIDIC P, 57 Bz it
AVEIT, WAL PFS 20l 123 M AL 6.1 NA, HAL OS 4302 29 AL 26.9 AN H s <70 £ A 375
P2 EARAIIC B 180 B2 2 FIAIT, AL PFS 45N 16.9 AN AL 5.6 A, H{47 OS 437l R IA
F\ 31 M . Inoue Z5[13]B1HH: 73BT 30 415 3B A NSCLC B 3# B2 iu7 B & FEARR Ly T IA R
SONAEBL, 1, 2 Btk KR NQR6.7%, 8 Bl (46.7%, 14 H1), AHBL 3~5 Ffili% .

6. RILAKE

FRUCA PP — L) CTLA-1 F4 AJR 1gG4 K $i/k . CHECKMATE-227 WF 70 [ 14185 B A 4%
VAT R IV 3 E & M NSCLC 3%, PD-L1 RiEKTA 1%L ERTEE LU 1:1:1 AL BEHLTE 2 49 5 0R)
TCERPUIMATEA BT ghyalA It T bl F sl fb . A8 FH B4k T R e s R 40, BEA 75 PO A vh T %
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RYHMI NSCLC 8, Bkt 56 th 223097 AEBRIR0 M pom B3 . OS 40l 17.1. 15.7 #1149 ™~ H . PD-L1
FIBKCART 1%H1EE LA 1:1:1 B LLBIBEHL A3 BBz 2 g iR I sty Ui AR IR B, gy iR e sty iy
Ay . OS 209N 17.2. 15.2 F112.2 ™M H . CHECKMATE-9LA [15]#F IV ¥ NSCLC 5  BaHL 7 ic 2144
HAIE P 360 mg Q3W + ipilimumab 1 mg/kg Q6W + HAN & AR 4L 7 s ik 4 A R AL T - B B4k
IT AN B 40 6 45 55 it ZE B AZ I o X OB d DA ZEA% N 2 0, FFAE 36 I R R 2222 (ASCO) 2020
AR PAE RV R SiayT - T AU T Az OS 430 15.6 AN H AT 10.9 M H . T
Frizn: ok PD-L1 RIX W, SBEiay7 - W BEIRIT IR IR a1 3400 TAUA0TT .

INGE

FPIRIT R NSCLC WIEERYT i, NEALEHE BB E AT T R KR i A f et . BEOR
HARBZARAE 2l ] “ Ty T” B “ e/ METT” Tr %, HE B2 BERIE TR AL 5 A RE IR L8 7 S8
e HPEIRTT NALIT ARGE & K77 BAE— 267 PR EE, 077 45 RS I T oM T Mo 2
fe . (HARBRIT RS AL IR T A — S, BN S 2GS . R YRS 0T 1A
%F: T SAIT FREET AL AN RS AR ERSE . IR 2 I e bl BEHLX IR PREE LR R 2R

SE

[1] Tan, W.L., Jain, A., Takano, A., et al. (2016) Novel Therapeutic Targets on the Horizon for Lung Cancer. The Lancet
Oncology, 17, €347-e362. https://doi.org/10.1016/S1470-2045(16)30123-1

[2] Mamdani, H., Matosevic, S., Khalid, A.B., Durm, G. and Jalal, S.I. (2022) Immunotherapy in Lung Cancer: Current
Landscape and Future Directions. Frontiers in Immunology, 13, 823618. https://doi.org/10.3389/fimmu.2022.823618

[3]1 Fiorica, F., Belluomini, L., Stefanelli, A., Santini, A., Urbini, B., Giorgi, C. and Frassoldati, A. (2018) Immune Check-
point Inhibitor Nivolumab and Radiotherapy in Pretreated Lung Cancer Patients: Efficacy and Safety of Combination.
American Journal of Clinical Oncology, 41, 1101-1105. https://doi.org/10.1097/COC.0000000000000428

[4] Bassanelli, M., Ricciuti, B., Giannarelli, D., Cecere, F.L., Roberto, M., Giacinti, S., Barucca, V., Santarelli, M., Rug-
geri, E.M., Marchetti, P., Cognetti, F., Gelibter, A., Cortesi, E., Chiari, R., Milella, M. and Ceribelli, A. (2021) Sys-
temic Effect of Radiotherapy before or after Nivolumab in Lung Cancer: An Observational, Retrospective, Multicenter
Study. Tumori Journal, 108, 250-257. https://doi.org/10.1177/03008916211004733

[5] Borghaei, H., Gettinger, S., Vokes, E.E., Chow, L.Q.M., Burgio, M.A., de Castro Carpeno, J., Pluzanski, A., Arrieta, O.,
Frontera, O.A., Chiari, R., Butts, C., Wgjcik-Tomaszewska, J., Coudert, B., Garassino, M.C., Ready, N., Felip, E.,
Garcia, M.A., Waterhouse, D., Domine, M., Barlesi, F., Antonia, S., Wohlleber, M., Gerber, D.E., Czyzewicz, G., Spigel,
D.R., Crino, L., Eberhardt, W.E.E., Li, A., Marimuthu, S. and Brahmer, J. (2021) Five-Year Outcomes from the Rando-
mized, Phase III Trials CheckMate 017 and 057: Nivolumab versus Docetaxel in Previously Treated Non-Small-Cell
Lung Cancer. Journal of Clinical Oncology, 39, 723-733. https://doi.org/10.1200/JC0O.20.01605

[6] Anouti, B., Althouse, S., Durm, G. and Hanna, N. (2020) Prognostic Variables Associated with Improved Outcomes in
Patients with Stage III NSCLC Treated with Chemoradiation Followed by Consolidation Pembrolizumab: A Subset
Analysis of a Phase II Study from the Hoosier Cancer Research Network LUN 14-179. Clinical Lung Cancer, 21,
288-293. https://doi.org/10.1016/j.¢c11¢.2019.06.009

[7] Gadgeel, S., Rodriguez-Abreu, D., Speranza, G., Esteban, E., Felip, E., Démine, M., Hui, R., Hochmair, M.J., Clingan,
P., Powell, S.F., Cheng, S.Y., Bischoff, H.G., Peled, N., Grossi, F., Jennens, R.R., Reck, M., Garon, E.B., Novello, S.,
Rubio-Viqueira, B., Boyer, M., Kurata, T., Gray, J.E., Yang, J., Bas, T., Pietanza, M.C. and Garassino, M.C. (2020)
Updated Analysis from KEYNOTE-189: Pembrolizumab or Placebo Plus Pemetrexed and Platinum for Previously Un-
treated Metastatic Nonsquamous Non-Small-Cell Lung Cancer. Journal of Clinical Oncology, 38, 1505-1517.
https://doi.org/10.1200/JC0O.19.03136

[8] Reck, M., Rodriguez-Abreu, D., Robinson, A.G., Hui, R., Cs6szi, T., Fiilop, A., Gottfried, M., Peled, N., Tafreshi, A
Cuffe, S., O’Brien, M., Rao, S., Hotta, K., Vandormael, K., Riccio, A., Yang, J., Pietanza, M.C. and Brahmer, J.R. (2019)
Updated Analysis of KEYNOTE-024: Pembrolizumab versus Platinum-Based Chemotherapy for Advanced Non-
Small-Cell Lung Cancer With PD-L1 Tumor Proportion Score of 50% or Greater. Journal of Clinical Oncology, 317,
537-546. https://doi.org/10.1200/JCO.18.00149

- S

DOI: 10.12677/acm.2024.141131 924 I IR = =23t e


https://doi.org/10.12677/acm.2024.141131
https://doi.org/10.1016/S1470-2045(16)30123-1
https://doi.org/10.3389/fimmu.2022.823618
https://doi.org/10.1097/COC.0000000000000428
https://doi.org/10.1177/03008916211004733
https://doi.org/10.1200/JCO.20.01605
https://doi.org/10.1016/j.cllc.2019.06.009
https://doi.org/10.1200/JCO.19.03136
https://doi.org/10.1200/JCO.18.00149

AR, Bl

[10]

(1]

[12]

[15]

Mok, T.S.K., Wu, Y.L., Kudaba, 1., Kowalski, D.M., Cho, B.C., Turna, H.Z., Castro Jr., G., Srimuninnimit, V., Lak-
tionov, K.K., Bondarenko, I., Kubota, K., Lubiniecki, G.M., Zhang, J., Kush, D. and Lopes, G. (2019) KEYNOTE-042
Investigators. Pembrolizumab versus Chemotherapy for Previously Untreated, PD-L1-Expressing, Locally Advanced
or Metastatic Non-Small-Cell Lung Cancer (KEYNOTE-042): A Randomised, Open-Label, Controlled, Phase 3 Trial.
The Lancet, 393, 1819-1830. https://doi.org/10.1016/S0140-6736(18)32409-7

Reck, M., Rodriguez-Abreu, D., Robinson, A.G., Hui, R., Csdszi, T., Fiilop, A., Gottfried, M., Peled, N., Tafreshi, A.,
Cuffe, S., O’Brien, M., Rao, S., Hotta, K., Leiby, M.A., Lubiniecki, G.M., Shentu, Y., Rangwala, R. and Brahmer, J.R.
(2016) KEYNOTE-024 Investigators. 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

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/10.1016/1.jth0.2020.11.025

Socinski, M.A., Ozgiiroglu, M., Villegas, A., Daniel, D., Vicente, D., Murakami, S., Hui, R., Gray, J.E., Park, K., Vin-
cent, M., Mann, H., Newton, M., Dennis, P.A. and Antonia, S.J. (2021) Durvalumab after Concurrent Chemoradiothe-
rapy in Elderly Patients with Unresectable Stage III Non-Small-Cell Lung Cancer (PACIFIC). Clinical Lung Cancer,
22, 549-561. https://doi.org/10.1016/j.cllc.2021.05.009

Inoue, H., Ono, A., Kawabata, T., Mamesaya, N., Kawamura, T., Kobayashi, H., Omori, S., Wakuda, K., Kenmotsu,
H., Naito, T., Murakami, H., Yasui, K., Ogawa, H., Onoe, T., Endo, M., Harada, H. and Takahashi, T. (2020) Clinical
and Radiation Dose-Volume Factors Related to Pneumonitis after Treatment with Radiation and Durvalumab in Lo-
cally Advanced Non-Small Cell Lung Cancer. Investigational New Drugs, 38, 1612-1617.
https://doi.org/10.1007/s10637-020-00917-2

Hellmann, M.D., Paz-Ares, L., Bernabe Caro, R., Zurawski, B., Kim, S.W., Carcereny Costa, E., Park, K., Alexandru,
A., Lupinacci, L., de la Mora Jimenez, E., Sakai, H., Albert, 1., Vergnenegre, A., Peters, S., Syrigos, K., Barlesi, F., Reck,
M., Borghaei, H., Brahmer, J.R., O’Byrne, K.J., Geese, W.J., Bhagavatheeswaran, P., Rabindran, S.K., Kasinathan, R.S.,
Nathan, F.E. and Ramalingam, S.S. (2019) Nivolumab Plus Ipilimumab in Advanced Non-Small-Cell Lung Cancer.
The New England Journal of Medicine, 381, 2020-2031. https://doi.org/10.1056/NEJMo0al910231

Reck, M., Ciuleanu, T.-E., Dols, M.C., Schenker, M., Zurawski, B., Menezes, J., Richardet, E., Bennouna, J., Felip, E.
and Juan-Vidal, O. (2020) Nivolumab (NIVO)+ Ipilimumab (IPI)+ 2 Cycles of Platinum-Doublet Chemotherapy (Che-
mo) vs 4 Cycles Chemo as First-Line (1L) Treatment (tx) for Stage IV/Recurrent Non-Small Cell Lung Cancer
(NSCLC): CheckMate 9LA. Journal of Clinical Oncology, 38, 9501-9501.
https://doi.org/10.1200/JC0.2020.38.15_suppl.9501

DOI: 10.12677/acm.2024.141131 925 I IR = =23t e


https://doi.org/10.12677/acm.2024.141131
https://doi.org/10.1016/S0140-6736(18)32409-7
https://doi.org/10.1056/NEJMoa1606774
https://doi.org/10.1016/j.jtho.2020.11.025
https://doi.org/10.1016/j.cllc.2021.05.009
https://doi.org/10.1007/s10637-020-00917-2
https://doi.org/10.1056/NEJMoa1910231
https://doi.org/10.1200/JCO.2020.38.15_suppl.9501

	免疫治疗在非小细胞肺癌中的应用
	摘  要
	关键词
	The Application of Immunotherapy in Non-Small Cell Lung Cancer
	Abstract
	Keywords
	1. 引言
	2. 纳武利由单抗
	3. 帕博丽珠单抗
	4. 阿替丽珠单抗
	5. 度伐利尤单抗
	6. 伊匹木单抗
	7. 小结
	参考文献

