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Abstract: Immunotherapy has changed the treatment landscape of advanced non-small cell lung cancer
(NSCLC), showing great potential in the treatment of untreated and relapsed or refractory (R/R) patients.
However, numerous issues that need further exploration remain with the wide application of immunotherapy.
They include the exploration of biomarkers for efficacy prediction, the optimization of immunotherapy
modalities, immune-related adverse effects, and the management of special populations. This review
summarizes the progress of the research on immunotherapy for advanced NSCLC and discusses its challenges
and future directions.
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Table 1 Summary of clinical trials of first-line ICIs monotherapy for advanced NSCLC
. Primary 0 PFS Updated Updated PFS Updated OS
iy e G endpoint ORR (%) (months) o) ORR (%)  (months) (months)
PD-L1 TPS=50% Pembrolizumab vs. 10.3 v5.6.0; NR vs. NR; 7.7vs.5.5, 263 vs.13.4,
KEYNOTE-024 PFS 44.8vs.27.8 46.1 vs.31.1
advanced NSCLC ~ Chemotherapy HR=0.50 HR=0.60 HR=0.50 HR=0.62
PD-L1 TPS=1% Pembrolizumab vs. 5.4vs.6.5; 16.7vs. 12.1; 5.6vs.6.8; 16.4vs.12.1;
KEYNOTE-042 0S 27.0vs.27.0 27.3 vs.26.7
advanced NSCLC  Chemotherapy HR=1.07  HR=0.81 HR=1.03 HR=0.79
PD-L1 TC=50%/
Atezolizumab vs. 8.1vs.5.0; 20.2vs.13.1; 8.2vs.5.0; 20.2vs.14.7;
IMpowerl10  1C=10% advanced 0S 38.3s.28.6 40.2 vs.28.6
Chemotherapy HR=0.63  HR=0.59 HR=0.59 HR=0.76
NSCLC
. PD-L1 TPS=50%  Cemiplimab vs. 8.2vs.5.7;, NRvs.14.2; 8.1vs.5.3; 26.1vs.13.3;
B ’ P 0S, PFS 39 vs. 20 46.5v5.21.0
Lung 1 advanced NSCLC  Chemotherapy HR=0.54  HR=0.57 HR=0.51 HR=0.57

Notes: ICI: immune checkpoint inhibitor; NSCLC: non-small cell lung cancer; TPS: tumor proportion score; TC: tumor cell; IC: immune cell; ORR:

objective response rate; DOR: duration of response; PFS: progression-free survival; OS: overall survival; HR: hazard ratio; NR: not reached.
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Table 2 Summary of clinical trials of first-line ICIs combined with chemotherapy for advanced NSCLC

. Primary Updated Updated PFS Updated OS
Study Patient Arm = ORR (%) PFS (months) OS (months)
endpoint ORR(%)  (months) (months)
Advanced Pembrolizumab +
8.8vs.4.9; NRwvs. 11.3; 9.0vs.4.9; 22.0vs.10.6;
KEYNOTE-189 non-squamous chemotherapy vs. OS,PFS 47.6 vs. 18.9 48.3vs.19.9
HR=0.52 HR=0.49 HR=0.50 HR=0.60
NSCLC Chemotherapy
Advanced Pembrolizumab +
6.4vs4.8;, 159vs.11.3; 8.0vs.5.1; 17.2vs.11.6;
KEYNOTE-407 squamous chemotherapy vs. OS,PFS 57.9 vs. 38.4 62.2 vs. 38.8
HR=0.56 HR=0.64 HR=0.62 HR=0.71
NSCLC Chemotherapy
Cemiplima +
EMPOWER- Advanced 82vs.5.0; 21.9vs.13.0; 82vs.5.5; 21.1vs.12.9;
chemotherapy vs. OS  433vs.22.7 43.6 vs. 22.1
Lung 3 NSCLC HR=0.56 HR=0.71 HR=0.55 HR=0.65
Chemotherapy
Advanced Atezolizumab +
7.0vs.5.5; 18.6vs.13.9;
IMpower130 non-squamous chemotherapy vs.  OS  49.2 vs. 31.9
HR=0.64 HR=0.79
NSCLC Chemotherapy
Advanced Camrelizumab +
11.3 vs. 8.3; NRws. 20.9; 11.0vs.6.5; 27.1vs. 19.8;
CameL non-squamous chemotherapy vs.  PFS  60.5 vs. 38.6 55.1vs.32.9
HR=0.60 HR=0.73 HR=0.55 HR=0.72
NSCLC Chemotherapy
Advanced Camrelizumab +
8.5vs.4.9; NRuvs. 14.5; 274 vs. 15.5;
CameL-sq squamous chemotherapy vs.  PFS  64.8 vs. 36.7
HR=0.37 HR=0.55 HR=0.57
NSCLC Chemotherapy
Advanced Sintilimab +
8.9vs.5.0;, NRvs.NR; 242 vs. 16.8;
ORIENT-11 non-squamous chemotherapy vs.  PFS  51.9 vs.29.8
HR=0.48 HR=0.61 HR=0.65
NSCLC Chemotherapy
Advanced Sintilimab +
5.5vs.49; NRuvs.NR;
ORIENT-12 squamous chemotherapy vs.  OS  44.7 vs. 35.4
HR=0.54 HR=0.57
NSCLC Chemotherapy
Advanced Tislelizumab +
9.7 vs.7.6; 9.8 vs.7.6;
RATIONALE 304 non-squamous chemotherapy vs. ~ PFS  57.4 vs.36.9 NRvs.NR 51.6vs.27.9
HR=0.65 HR=0.61
NSCLC Chemotherapy
Advanced Tislelizumab+
7.6vs.5.5; 7.7vs.5.5;
RATIONALE 307 squamous chemotherapy vs.  PFS  72.5vs.49.6 NRvs. NR 74.2 vs.47.9
HR=0.52 HR=0.45
NSCLC Chemotherapy
Sugemalimab+
Advanced 9.0vs.4.9; 22.8vs.17.7,
GEMSTONE-302 chemotherapy vs.  PFS  63.4 vs. 40.3
NSCLC HR=0.48 HR=0.67
Chemotherapy
Toripalimab +
Advanced 8.4vs.5.6; NRvs. 17.1; 23.8 vs. 17.0;
CHOICE-01 chemotherapy vs.  PFS  65.7 vs. 46.2
NSCLC HR=0.49 HR=0.69 HR=0.73
Chemotherapy
Advanced Penpulimab +
7.6vs.4.2; NRvs. 19.8;
AK105-302 squamous chemotherapy vs.  PFS  71.4vs.44.0
HR=0.44 HR=0.55
NSCLC Chemotherapy
Advanced Serplulimab +
83 vs.5.6; 22.7vs.18.2;
ASTRUM-004  squamous chemotherapy vs. ~ PFS  60.1 vs. 40.2
HR=0.50 HR=0.73
NSCLC Chemotherapy
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Table 3 Summary of clinical trials of first-line ICIs combined with antiangiogenic therapy or dual-ICIs combination
therapy for advanced NSCLC

. Primary PFS oS Updated Updated PFS Updated OS
Study Patient Arm . RR (%)
endpoint (months) (months)  ORR (%) (months) (months)
ICIs combined with antiangiogenic therapy
Atezolizumab+
Advanced bevacizumab+
83vs.6.8; 19.2vs.14.7; 8.4vs.6.8; 19.5vs.14.7;
IMpower150 non-squamous chemotherapy vs. OS, PFS 63.5 vs. 48.0
. HR=0.62  HR=0.78 HR=0.57 HR=0.80
NSCLC Bevacizumab+
chemotherapy
Dual-ICIs combination therapy
Nivolumab+
Advanced o 5.1vs.5.5; 17.1vs.13.9;
CheckMate 227 ipilimumab vs. OS 33.1vs.27.8
NSCLC HR=0.79  HR=0.73
Chemotherapy
Nivolumab+
Advanced ipilimumab+ 6.7 vs.5.0; 15.6vs.10.9; 15.8 vs. 11.0;
CheckMate 9LA OS 382vs.249 38 vs. 25
NSCLC chemotherapy vs. HR=0.68  HR=0.66 HR=0.74
Chemotherapy
Tremelimumab-+
Advanced durvalumab+ 6.2vs.4.8; 14.0vs. 11.7; 14.0vs. 11.6;
POSEIDON PFS  38.8vs.24.4
NSCLC chemotherapy vs. HR=0.72 HR=0.77 HR=0.76
Chemotherapy
F 4 BRHAAE/NA PR ATE ZKICISIE T IR RN IR T2
Table 4 Summary of clinical trials of second-line ICIs for advanced NSCLC
. Primary PFS oS Updated Updated PFS Updated OS
Study Patient Arm . RR (%)
endpoint (months)  (months) ORR (%)  (months) (months)
PD-L1 TPS=21% Pembrolizumab
. 4.0vs.4.0; 12.7vs.8.5; 4.0vs.4.1; 11.8vs.84;
KEYNOTE 010  previously treated vs. OS,PFS  18vs.9 21.2vs.9.6
HR=0.79  HR=0.61 HR=0.84  HR=0.70
advanced NSCLC Chemotherapy
Previously Nivolumab
35vs.2.8; 9.2vs.6.0; 3.5vs.2.6; 9.2 vs.6.0;
CheckMate 017  treated advanced  vs. (ON 20vs.9 20.0 vs. 8.8
HR=0.62  HR=0.59 HR=0.61  HR=0.62
squamous NSCLC Chemotherapy
Previously treated _
Nivolumab
advanced 23vs.47;, 12.2vs.94; 23vs.44; 12.2vs.9.5;
CheckMate 057 vs. (ON 19 vs. 12 19.5vs. 12.4
non-squamous HR=0.92  HR=0.73 HR=090  HR=0.70
Chemotherapy
NSCLC
. Atezolizumab
Previously treated 2.8 vs.4.0; 15.7 vs. 10.3;
OAK Vs. (ON 14 vs. 13
advanced NSCLC HR=0.95  HR=0.74
Chemotherapy
Previously treated Nivolumab
2.8vs.2.8; 12.0vs.9.6; 2.8vs.2.8; 11.9vs.9.5;
CheckMate-078  advanced Vs. OS 16.6vs.4.2 18 vs. 4
=0.77  HR=0.68 HR=0.78  HR=0.75
NSCLC Chemotherapy
Previously Tislelizumab
42vs.2.6; 169 vs.11.9;
RATIONALE-303 treated advanced vs. OS 22.6vs.7.1
HR=0.63  HR=0.66
NSCLC Chemotherapy
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