	Additional Table 1: The Newcastle - Ottawa quality assessment scale of non-randomized trials.

	Study
	Selection
	Comparability
	Outcome (Median FU ≥ 12 months to get 1 star; follow up rate ≥ 75% to get 1 star)
	Total

	
	Part 1
	Part 2
	Part 3
	Part 4
	Part 1
	Part 2
	Part 1
	Part 2
	Part 3
	

	Head and neck, HNSCC
	

	NCT03082534 (Sacco, 2021)
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	Chung, 2021
	0
	0
	0
	1
	0
	0 
	1
	1
	0
	3

	Zandberg, 2019
	1
	0
	1
	1
	1
	0
	1
	0
	0
	5

	Segal, 2019
	1
	0
	1
	1
	0
	0
	1
	1
	0
	5

	Bauml, 2017
	1
	0
	1
	1
	1
	0
	1
	0
	1
	6

	Head and neck, NPC

	POLARIS-02 (Wang, 2021)
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	NCI-9742 (Ma, 2018)
	1
	0
	1
	1
	0
	0
	1
	1
	0
	5

	Lung, NSCLC
	　

	Ardizzoni, 2021
	1
	0
	1
	1
	1
	0
	0
	1
	1
	6

	Hellmann, 2021
	1
	0
	1
	1
	1
	0
	1
	0
	0
	5

	ABOUND.2L+ (Morgensztern, 2020)
	1
	1
	1
	1
	0
	0
	1
	1
	1
	7

	Fujimoto, 2019
	1
	0
	1
	1
	0
	0
	1
	1
	1
	6

	Bauml, 2019
	0
	0
	1
	1
	0
	0
	1
	1
	1
	5

	Lee, 2018
	1
	1
	1
	1
	0
	0
	1
	0
	0
	5

	NCT03085069 (Yang, 2022)
	1
	0
	1
	1
	1
	0
	1
	1
	1
	7

	Saka, 2021
	1
	0
	1
	1
	1
	0
	0
	0
	0
	4

	Lung, squamous NSCLC
	　

	NCT03373760 (Leighl, 2021)
	1
	1
	1
	1
	0
	0
	0
	0
	1
	5

	CheckMate 171 (Felip, 2020)
	1
	1
	1
	1
	0
	0
	1
	1
	1
	7

	CheckMate 063 (Rizvi, 2015)
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	Lung, non-squamous NSCLC
	　

	Zhou, 2021
	1
	0
	1
	1
	1
	0
	1
	1
	0
	6

	JapicCTI-132073 (Nishio, 2016)
	1
	0
	1
	1
	1
	0
	0
	1
	1
	6

	Lung, SCLC
	　

	CheckMate 032 (Ready, 2019)
	1
	0
	1
	1
	0
	0
	1
	1
	0
	5

	CheckMate 032 (Antonia, 2016)
	1
	1
	1
	1
	0
	0
	1
	0
	1
	6

	Pleura
	　

	NCT01655888 (Calabrò, 2015)
	0
	0
	1
	1
	1
	0
	1
	1
	0
	5

	MERIT (Okada, 2019)
	1
	0
	1
	1
	1
	0
	1
	1
	1
	7

	KEYNOTE-158 (Yap, 2021)
	1
	0
	1
	1
	0
	0
	1
	1
	1
	6

	Thymus
	　

	NCT02607631 (Cho, 2019)
	1
	1
	1
	1
	0
	0
	1
	1
	1
	7

	NCT02364076 (Giaccone, 2018)
	0
	0
	1
	1
	1
	0
	1
	1
	1
	6

	Breast
	　

	ENHANCE 1 (Tolaney, 2021)
	1
	0
	1
	1
	0
	1
	1
	0
	0
	4

	NCT02471846 (Pérez-García, 2021)
	1
	0
	1
	1
	1
	0
	1
	1
	1
	7

	NCT03044730 (Shah, 2020)
	1
	1
	1
	1
	0
	0
	1
	0
	0
	5

	KEYNOTE-086 (Adams, 2019)
	1
	1
	1
	1
	1
	0
	1
	0
	1
	7

	PANACEA (Loi, 2019)
	1
	1
	1
	1
	1
	0
	1
	1
	1
	8

	Esophagus
	　

	ATTRACTION-1/ONO-4538-07 (Satoh, 2021)
	0
	0
	1
	1
	0
	0
	0
	0
	0
	2

	KEYNOTE-180 (Shah, 2019)
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	ONO-4538-07/JapicCTI-No.142422 (Kudo, 2017)
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	Stomach
	　

	UMIN000025947 (Nakajima, 2021)
	1
	0
	1
	1
	0
	0
	1
	1
	0
	5

	CP-MGAH22–05 (Catenacci, 2020)
	1
	0
	1
	1
	0
	0
	1
	1
	1
	6

	NCT03704246 (Song, 2020)
	1
	0
	1
	1
	0
	0
	1
	0
	0
	4

	NCT02915432 (Wang, 2019)
	1
	1
	1
	1
	0
	0
	1
	0
	1
	6

	CheckMate 032 (Janjigian, 2018)
	1
	1
	1
	1
	1
	0
	1
	1
	1
	8

	KEYNOTE-059 (Fuchs, 2018)
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	Small bowel
	　

	ZEBRA (Pedersen, 2021)
	1
	0
	1
	1
	1
	0
	1
	1
	0
	6

	Colorectum
	　

	NCT03332498 (Kim, 2021)
	0
	0
	1
	1
	0
	0
	1
	0
	1
	4

	NCT03122509 (Segal, 2021)
	0
	0
	1
	1
	0
	0
	1
	1
	0
	4

	CAVE (Martinelli, 2021)
	1
	0
	1
	1
	0
	0
	1
	1
	0
	5

	NCT03150706 (Kim JH, 2020)
	0
	0
	1
	1
	1
	0
	1
	1
	0
	5

	NCT03912857 (Ren, 2020)
	1
	0
	1
	1
	0
	0
	1
	0
	0
	4

	NCT02981524 (Yarchoan, 2020)
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	CheckMate 142 (Overman, 2017)
	1
	0
	1
	1
	0
	0
	1
	1
	1
	6

	CAROSELL (Saunders, 2022)
	1
	0
	0
	1
	0
	0
	1
	1
	0
	4

	Liver
	　

	NCT03092895 (Mei, 2021)
	1
	1
	1
	1
	0
	0
	0
	1
	1
	6

	RESCUE (Xu, 2021)
	1
	0
	1
	1
	0
	0
	1
	1
	1
	6

	NCT03389126 (Lee, 2021)
	1
	0
	1
	1
	0
	0
	1
	1
	0
	5

	NCT02989922 (Qin, 2020)
	1
	1
	1
	1
	0
	0
	1
	1
	1
	7

	NCT02658019 (Feun, 2019)
	0
	0
	1
	1
	0
	0
	1
	1
	0
	4

	KEYNOTE-224 (Zhu, 2018)
	1
	0
	1
	1
	1
	0
	1
	1
	1
	7

	CheckMate 040 (El-Khoueiry, 2017)
	1
	0
	1
	1
	1
	0
	1
	1
	0
	6

	Biliary tract
	　

	NCT02829918 (Kim RD, 2020)
	1
	0
	1
	1
	1
	0
	1
	1
	1
	7

	CA209-538 (Klein, 2020)
	1
	0
	1
	1
	1
	0
	1
	0
	0 
	5

	Adrenal gland
	　

	NCT02673333 (Raj, 2020)
	0
	0
	1
	1
	1
	0
	1
	1
	0
	5

	NCT02720484 (Carneiro, 2019)
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	Kidney
	　

	NCT02724878 (McGregor, 2020)
	1
	1
	1
	1
	0
	0
	1
	1
	1
	7

	GETUG-AFU 26 NIVOREN (Flippot, 2019)
	1
	1
	1
	1
	0
	0
	1
	1
	1
	7

	Urinary tract
	　

	NCT04004221 (Ye, 2021)
	1
	0
	0
	1
	0
	0
	0
	0
	1
	3

	PEANUT (Giannatempo, 2020)
	1
	0
	1
	1
	1
	0
	1
	0
	1
	6

	NCT02527434 (Sharma, 2020)
	0
	0
	1
	1
	0
	0
	1
	0
	1
	4

	CheckMate 275 (Galsky, 2020; Ohyama, 2019; Sharma, 2017)
	1
	0
	1
	1
	0
	　
	1
	1
	0
	5

	CheckMate 032 (Sharma, 2019; Sharma, 2016)
	1
	0
	1
	1
	0
	0
	1
	1
	1
	6

	NCT01693562 (Powles, 2017)
	1
	0
	1
	1
	1
	0
	1
	0
	1
	6

	NCT02108652 (Rosenberg, 2016)
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	NCT03827837 (Qu, 2022)
	1
	0
	1
	1
	0
	0
	1
	0
	0
	4

	Prostate gland
	　

	NCT02601014 (Shenderov, 2021)
	0
	0
	1
	1
	0
	0
	0
	0
	1
	3

	KEYNOTE-199 (Antonarakis, 2020)
	1
	1
	1
	1
	0
	0
	1
	0
	1
	6

	NCT02312557 (Graff, 2020)
	1
	0
	1
	1
	1
	0
	1
	1
	0
	6

	Gynaecology, endometrial cancer
	　

	NCT03015129 (Antill, 2021)
	1
	0
	0
	1
	0
	0
	1
	1
	1
	5

	Gynaecology, cervical cancer
	　

	NCT02921269 (Friedman, 2020)
	1
	0
	1
	1
	0
	0
	1
	0
	0
	4

	Lheureux, 2018
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	KEYNOTE-158 (Chung, 2019)
	1
	1
	1
	1
	1
	0
	1
	0
	1
	7

	Tamura, 2019
	1
	1
	1
	1
	0
	0
	1
	0
	0
	5

	NCT03444376 (Youn, 2020)
	1
	0
	1
	1
	1
	0
	1
	0
	1
	6

	CLAP (Lan, 2020)
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	Gynaecology, ovarian cancer
	　

	UMIN000005714 (Hamanishi, 2015)
	1
	0
	1
	1
	1
	0
	1
	0
	1
	6

	KEYNOTE-100 (Matulonis, 2019)
	1
	1
	1
	1
	1
	0
	1
	1
	0
	7

	Skin and mucous membrane, melanoma
	　

	CA184-008 (O’Day, 2010)
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	Kirkwood, 2010
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	DeCOG (Zimmer, 2015)
	1
	1
	1
	1
	1
	0
	1
	0
	1
	7

	POLARIS-01 (Tang, 2020)
	1
	1
	1
	1
	1
	0
	0
	0
	1
	6

	TriMixDC-MEL (Wilgenhof, 2016)
	0
	0
	1
	1
	1
	0
	1
	1
	0
	5

	DeCOG (Zimmer, 2015)
	1
	0
	1
	1
	1
	0
	1
	0
	1
	6

	NCT04749485 (Cui, 2023)
	1
	0
	1
	1
	1
	0
	0
	1
	0
	5

	Skin and mucous membrane, Merkel cell carcinoma
	　

	NCT02155647 (Kaufman, 2016)
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	JAVELIN Merkel 200 (D'Angelo, 2020)
	1
	0
	1
	1
	1
	0
	1
	1
	0
	6

	Skin and mucous membrane, SCC
	　

	KEYNOTE-629 (Grob, 2020)
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	Sarcoma
	　

	SARC028 (Tawbi, 2017)
	1
	1
	1
	1
	1
	0
	1
	1
	1
	8

	NCT03069378 (Kelly, 2020)
	0
	0
	1
	1
	0
	0
	1
	1
	1
	5

	NCT02636725 (Wilky, 2019)
	1
	0
	1
	1
	0
	0
	1
	1
	1
	6

	NCT02888665 (Pollack, 2020)
	1
	0
	1
	1
	0
	0
	1
	0
	1
	5

	NCT03359018 (Xie, 2020)
	0
	0
	1
	1
	1
	0
	1
	0
	1
	5

	Liu, 2022
	1
	0
	0
	1
	0
	0
	1
	1
	1
	5

	NCT02815995 (Somaiah, 2022)
	1
	0
	1
	1
	1
	0
	1
	1
	1
	7

	Alliance A091401(D'Angelo, 2018)
	1
	1
	1
	1
	0
	0
	1
	0
	1
	6

	Lymphoma
	　

	NCT03655483 (Lin, 2021)
	1
	0
	1
	1
	0
	0
	1
	1
	0
	5

	Neuroendocrine neoplasms
	　

	NCT02939651 (Vijayvergia, 2020)
	1
	1
	1
	1
	0
	0
	1
	1
	0
	6

	Anal squamous cell carcinoma

	KEYNOTE-158 (Marabelle, 2022)
	1
	0
	1
	1
	0
	0
	1
	1
	1
	6

	NCT03597295 (Rao, 2022)
	1
	0
	1
	1
	0
	0
	1
	0
	0
	4

	CARACAS (Lonard, 2021)
	1
	1
	1
	1
	1
	0
	1
	1
	1
	8

	Others
	　

	NCT03667170 (Li, 2021)
	1
	1
	1
	1
	0
	0
	1
	0
	1
	6


Abbreviation: FU follow-up, HNSCC head and neck squamous cell carcinoma, NPC nasopharyngeal carcinoma, NSCLC non-small cell lung cancer, SCLC small cell lung cancer, SCC squamous cell carcinoma.



Additional Table 2. Summary of phase 2 and 3 randomized controlled trials for previously treated advanced solid cancers with immunotherapy.
	Trial and author
	Cancer type
	Line of treatment
	Assessment criteria
	Primary endpoint
	Median FU (month)
	N
	Treatment
	ORR (%)
	ORR OR
	PFS
	OS

	
	
	
	
	
	
	
	
	
	
	HR
	Median (month)
	3-m (%)
	6-m (%)
	9-m (%)
	HR
	Median
(month)
	12-m (%)

	Head and neck, HNSCC

	CONDOR (Siu, 2019)
	PD-L1 low or negative HNSCC
	2
	RECIST v1.1
	ORR
	6.5
	133
	A: Durvalumab + tremelimumab
	7.8
	0.83 n (A vs B)
	1.13n (A vs B)
	2
	31.3*
	13.6*
	11.4*
	0.99n (A vs B)
	6.5
	37*

	
	
	
	
	
	6
	67
	B: Durvalumab
	9.2
	5.21n (A vs C)
	0.73n (A vs C)
	1.9
	36.4*
	20.8*
	14.3*
	0.72n (A vs C)
	6
	36*

	
	
	
	
	
	5.2
	67
	C: Tremelimumab
	1.6
	
	
	1.9
	20.3*
	1.8*
	1.8*
	
	5.2
	23.8*

	KEYNOTE-040 (Cohen, 2019)
	HNSCC
	2
	RECIST v1.1
	OS
	7.5
	247
	Pembrolizumab
	10.5*
	1.5 n
	0.96n
	2.3*
	42.3*
	19.3*
	11.4*
	0.8p
	8.4
	36.38

	
	
	
	
	
	
	248
	Standard of care
	7.2*
	
	
	2.3*
	37.5*
	24*
	15*
	
	6.9
	26.3*

	Checkmate 141 (Ferris, 2016)
	HNSCC
	≥ 2
	RECIST v1.1
	OS
	5.1
	240
	Nivolumab
	13.3
	6.6 p
	0.89n
	2
	35.7*
	19.7
	12.2*
	0.70p
	7.5
	36

	
	
	
	
	
	
	121
	Chemotherapy
	5.8
	
	
	2.3
	42.78
	9.9
	3.3*
	
	5.1
	16.6

	Head and neck, NPC

	NCT02605967 (Even, 2021)
	NPC
	2 or 3
	RECIST v1.1
	PFS
	NA
	82
	Spartalizumab
	17.1
	0.38 p
	1.36n
	1.9
	42*
	32.4*
	26.6*
	0.68n*
	25.5
	66.6*

	
	
	
	
	
	
	40
	Chemotherapy
	35
	
	
	6.6
	75.3*
	53.8*
	40*
	
	15.5
	57.8*

	Head and neck, salivary glands

	NCT03087019 (Mahmood, 2021)
	Adenoid cystic carcinoma
	≥ 2
	RECIST v1.1
	ORR
	19.8
	10
	Pembrolizumab + RT
	0
	NA
	NA
	4.5
	70*
	40*
	40*
	NA
	NA
	87.5*

	
	
	
	
	
	
	10
	Pembrolizumab
	0
	
	
	6.6
	78.4*
	67*
	45*
	
	27.2
	100*

	Lung, NSCLC

	NCT03358875 (Zhou,2023)
	NSCLC
	2 or 3
	RECIST v1.1
	OS
	16
10.7
	535
	Tislelizumab
	NA
	
	0.63 p

	4.2
	57.6*
	45.1
	31*
	0.66 p
	16.9
	62.1

	
	
	
	
	
	
	270
	Docetaxel
	NA
	
	
	2.8
	48*
	25.4
	8.4*
	
	11.9
	49.7

	NCT02852083 (Heudobler, 2021)
	NSCLC
	2
	RECIST v1.1
	PFS
	8.25
	20
	Biomodulation
	5
	0.4 n
	1.908p
	1.4
	10*
	5*
	5*
	0.733n
	9.4
	43*

	
	
	
	
	
	34.7
	17
	Nivolumab
	11.8
	
	
	1.6
	35*
	29*
	12*
	
	6.9
	47*

	JAVELIN Lung 200 (Park, 2021)
	PD-L1 (+) NSCLC
	≥ 2
	RECIST v1.1
	OS
	35.4
	264
	Avelumab
	18.9
	2 p
	NA
	NA
	NA
	NA
	NA
	0.87n
	11.4
	47.3*

	
	
	
	
	
	34.7
	265
	Docetaxel
	10.6
	
	
	NA
	NA
	NA
	NA
	
	10.6
	46.4*

	CYPRESS 2 (Spigel, 2021)
	NSCLC
	2
	RECIST v1.1
	ORR
	11.6
	27
	Pegilodecakin + nivolumab
	14.8
	1.28 n
	1.006n
	1.87
	38.1*
	26.9*
	26.9*
	1.388n
	6.7
	41.8*

	
	
	
	
	
	
	25
	Nivolumab
	12
	
	
	1.94
	30*
	17.3*
	17.3*
	
	7
	35.4*

	NCT02352948, study A (Planchard, 2020)
	PD-L1 TC ≥ 25%, NSCLC
	≥ 3
	RECIST v1.1
	OS and PFS
	9.1
	62
	Durvalumab
	35.5
	3.85 P
	0.71n
	3.8
	54*
	35.5
	28.2*
	0.63p
	11.7
	49.3

	
	
	
	
	
	
	64
	Standard of care
	12.5
	
	
	2.2
	42.5*
	24.1
	16.8*
	
	6.8
	31.3

	NCT02352948, study B (Planchard, 2020)
	PD-L1 TC < 25%, NSCLC
	≥ 3
	RECIST v1.1
	OS and PFS
	9.1
	174
	Durvalumab + tremelimumab
	14.9
	4 P
	0.77n
	3.5
	54*
	31.8*
	26.5*
	0.8n
	11.5
	50*

	
	
	
	
	
	
	117
	Durvalumab
	15.4
	2.5 P
	NA
	3.13*
	50.7*
	27.1*
	18.9*
	NA
	10*
	43*

	
	
	
	
	
	
	60
	Tremelimumab
	6.7
	1 n
	NA
	2.2*
	42.5*
	14.5*
	11*
	NA
	7*
	41*

	
	
	
	
	
	
	118
	Standard of care
	6.8
	
	
	3.5
	53*
	27.3*
	14.9*
	
	8.7
	40.8*

	PROLUNG (Arrieta, 2020)
	NSCLC
	≥ 2
	RECIST v1.1
	ORR
	8.9
	40
	Pembrolizumab + docetaxel
	42.5
	3.94 P
	0.24p
	9.5
	89.2
	74.4
	50.3
	1.19n
	14.8
	52*

	
	
	
	
	
	7.9
	38
	Docetaxel
	15.8
	
	
	4.1
	75.4
	20.5
	3.6
	
	14.1
	60.1*

	CAURAL (Yang, 2019)
	EGFR T790M (+) NSCLC
	≥ 2
	RECIST v1.1
	AEs
	NA
	12
	Osimertinib + durvalumab
	64
	0.43 n
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	86

	
	
	
	
	
	NA
	17
	Osimertinib
	80
	
	
	19.3
	NA
	NA
	NA
	
	NA
	100

	CheckMate 078 (Wu, 2019)
	NSCLC
	≥ 2
	RECIST v1.1
	OS
	10.4
	338
	Nivolumab
	17
	4.6 P
	0.77p
	2.8
	45.9*
	29
	20.8*
	0.68p
	12
	50

	
	
	
	
	
	8.8
	166
	Docetaxel
	4
	
	
	2.8
	40.4*
	23
	6.9*
	
	9.6
	39

	PEMBRO-RT (Theelen, 2019)
	NSCLC
	≥ 2
	RECIST
	ORR
	23.6
	36
	Pembrolizumab + SBRT
	36*
	2.67 n
	0.71n
	6.6
	72.3*
	53*
	36.2*
	0.66n
	15.9
	55.2*

	
	
	
	
	
	
	40
	Pembrolizumab
	18*
	
	
	1.9
	45.6*
	35.5*
	24.4*
	
	7.6
	36.3*

	NCT02546986 (Levy, 2019)
	NSCLC
	2
	RECIST v1.1
	PFS
	11.3
	51
	Pembrolizumab + CC-486
	20
	1.5 n
	1.374n
	2.9
	48*
	23*
	20.3*
	1.375n
	11.9
	46*

	
	
	
	
	
	12.2
	49
	Pembrolizumab + placebo
	14
	
	
	4
	54.3*
	41.5*
	34.4*
	
	NA
	56.8*

	OAK (Fehrenbacher, 2018; Rittmeyer,2017)
	NSCLC
	≥ 2
	RECIST v1.1
	OS
	26
	613
	Atezolizumab
	13.7
	1.2 n
	0.96n
	2.7
	43*
	28.7*
	21*
	0.8p
	13.3
	53

	
	
	
	
	
	
	612
	Docetaxel
	11.8
	
	
	3.8
	55.2*
	28.2*
	16.5*
	
	9.8
	42.6

	KEYNOTE-010 (Herbst, 2016)
	NSCLC
	≥ 2
	RECIST v1.1
	OS and PFS
	13.1
	344
	Pembrolizumab 2 mg/kg
	18
	2.2 P
	0.88n
	3.9
	55.0*
	34.9*
	22.6*
	0.71p
	10.4
	43.2

	
	
	
	
	
	
	346
	Pembrolizumab 10 mg/kg
	18
	2.2 P
	0.79p
	4
	52.6*
	39.2*
	27.2*
	0.61p
	12.7
	52.3

	
	
	
	
	
	
	343
	Docetaxel
	9
	
	
	4
	56.5*
	34.4*
	15.6*
	
	8.5
	34.6

	POPLAR (Fehrenbacher, 2016)
	NSCLC
	≥ 2
	RECIST v1.1
	OS
	14.8
	144
	Atezolizumab
	15
	1 n
	0.94n
	2.7
	46.1*
	32.8*
	25.3*
	0.73p
	12.6
	51.7*

	
	
	
	
	
	15.7
	143
	Docetaxel
	15
	
	
	3
	50.0*
	29.9*
	21.8*
	
	9.7
	41.1*

	Lung, squamous NSCLC

	Lung-MAP S1400I (Gettinger, 2021)
	Squamous NSCLC
	≥ 2
	RECIST v1.1
	OS
	29.5
	125
	Nivolumab + ipilimumab
	18
	1 n
	0.8n
	3.8
	55*
	32.4*
	23.4*
	0.87n
	10
	45

	
	
	
	
	
	
	127
	Nivolumab
	17
	
	
	2.9
	50*
	25*
	16*
	
	11
	44

	Checkmate017 (Brahmer, 2015)
	Squamous NSCLC
	2
	RECIST v1.1
	OS
	NA
	135
	Nivolumab
	20
	2.6 P
	0.62p
	3.5
	52.7*
	38.4*
	28.2*
	0.59p
	9.2
	42

	
	
	
	
	
	
	137
	Docetaxel
	9
	
	
	2.8
	48.4*
	22.0*
	8.5*
	
	6
	24

	Lung, non-squamous NSCLC

	ORIENT-3 (Shi, 2022)
	Non-squamous NSCLC
	2
	RECIST v1.1
	OS
	23.56
	145
	Sintilimab
	25.5
	0.84 n
	0.52p
	4.3
	60*
	42
	26.4*
	0.74p
	11.79
	49

	
	
	
	
	
	
	135
	Docetaxel
	28.9
	
	
	2.79
	45.5*
	16
	5.1*
	
	8.25
	38

	Checkmate 057 (Borghaei, 2015)
	Non-squamous NSCLC
	2 or 3
	RECIST v1.1
	OS
	NA
	292
	Nivolumab
	19
	1.2 n
	0.92n
	2.3
	46.2*
	30.3*
	22.1*
	0.73p
	12.2
	51

	
	
	
	
	
	
	290
	Docetaxel
	12
	
	
	4.2
	59.8*
	34.7*
	14.9*
	
	9.4
	39

	Pleura

	ETOP 9-15 (Popat, 2020)
	Malignant pleural mesothelioma
	2
	RECIST v1.1
	PFS
	11.8
	73
	Pembrolizumab
	22
	4.7 P
	1.06n
	2.5
	52*
	27.6*
	16.7*
	1.12n
	10.7
	44.3

	
	
	
	
	
	
	71
	Chemotherapy
	6
	
	
	3.4
	50.6*
	25.7*
	15.4*
	
	12.4
	51.2

	DETERMINE (Maio, 2017)
	Malignant mesothelioma
	2 or 3
	RECIST v1.1
	OS
	NA
	382
	Tremelimumab
	4.5
	4.3 P
	0.81p
	2.8
	37.4*
	17.5*
	8.4*
	0.92n
	7.7
	31.5*

	
	
	
	
	
	
	189
	Placebo
	1.1
	
	
	2.7
	26.7*
	12.3*
	6.6*
	
	7.3
	27.2*

	Breast

	KEYNOTE-119 (Winer, 2021)
	Triple-negative breast cancer
	2 or 3
	RECIST v1.1
	OS
	31.4
	312
	Pembrolizumab
	30
	0.88 n
	NA
	NA
	NA
	NA
	NA
	0.97n
	9.9
	42.4*

	
	
	
	
	
	31.5
	310
	Chemotherapy
	33
	
	
	NA
	NA
	NA
	NA
	
	10.8
	46*

	KATE2 (Emens, 2020)
	HER2 (+) breast cancer
	≥ 2
	RECIST v1.1
	PFS
	8.5
	133
	Trastuzumab emtansine+atezolizumab
	45
	1.07 n
	0.82n
	8.2
	78*
	57.6*
	42.6*
	0.74n
	NA
	89

	
	
	
	
	
	8.4
	69
	Trastuzumab emtansine + placebo
	43
	
	
	6.8
	71*
	50.9*
	42.2*
	
	NA
	89

	NCT03051659 (Tolaney, 2020)
	ER/PR (+), HER2 (-), breast cancer
	≥ 1
	RECIST v1.1
	PFS
	10.5
	44
	Eribulin + pembrolizumab
	27
	0.73 n
	0.8n
	4.1
	67.6*
	36.5*
	15*
	0.87n
	13.4
	55.6*

	
	
	
	
	
	
	44
	Eribulin
	34
	
	
	4.2
	68.9*
	43.2*
	8.86*
	
	12.5
	54.1*

	NCT03394287 (Liu, 2020)
	Triple-negative breast cancer
	2, 3
	RECIST v1.1
	ORR
	9.5
	10
	Intermittent apatinib + camrelizumab
	0
	NA
	2.18n*
	1.9
	44.5*
	NA
	NA
	1.08n*
	9.5
	40

	
	
	
	
	
	8
	30
	Continuous apatinib + camrelizumab
	43.3
	
	
	3.7
	60*
	35.5*
	15.7*
	
	8.1
	42.2

	Esophagus

	NCT03116152 (Xu, 2022)
	ESCC
	2
	RECIST v1.1
	OS
	7.2
	95
	Sintilimab
	12.6
	2.14 n
	1.0 n

	2.9
	46.3*
	20.6
	13.6
	0.7 p
	7.2
	37.4

	
	
	
	
	
	6.2
	95
	Chemotherapy
	6.3
	
	
	1.6
	33.4*
	15.7
	3.5
	
	6.2
	21.4

	RATIONALE-302 (shen, 2022)
	ESCC
	2
	RECIST v1.1
	OS
	NA
	256
	Tislelizumab
	20.3
	2.34 P
	0.83 P
	1.6
	36.7*
	21.7
	16.5*
	0.7 p
	8.6
	37.4

	
	
	
	
	
	NA
	256
	Chemotherapy
	9.8
	
	
	2.1
	33.1*
	14.9
	9.5*
	
	6.3
	23.7

	KEYNOTE-181 (Kojima, 2020)
	Esophageal cancer
	2
	RECIST v1.1
	OS
	7.1
	314
	Pembrolizumab
	13.1
	2.1 P
	1.11n
	2.1
	37.4*
	23*
	14.4*
	0.89 p
	7.6
	36*

	
	
	
	
	
	6.9
	314
	Chemotherapy
	6.7
	
	
	3.52
	55.4*
	30.5*
	17.3*
	
	7
	25*

	ESCORT (Huang, 2020)
	ESCC
	2
	RECIST v1.1
	OS
	8.3
	228
	Camrelizumab
	20.2
	3.72 P
	0.69p
	1.9
	38.5*
	22
	14.7*
	0.71p
	8.3
	34

	
	
	
	
	
	6.2
	220
	Chemotherapy
	6.4
	
	
	1.9
	31.8*
	4
	2.5*
	
	6.2
	22

	ATTRACTION-3 (Kato, 2019)
	ESCC
	≥ 2
	RECIST v1.1
	OS
	10.5
	210
	Nivolumab
	19
	0.83 n
	1.08n
	1.7
	54*
	24
	16*
	0.77p
	10.9
	47

	
	
	
	
	
	8
	209
	Chemotherapy
	22
	
	
	3.4
	37.7*
	17
	11.4*
	
	8.4
	34

	Stomach，gastric or GEJ cancer

	KEYNOTE-061 (Fuchs, 2022)
	PD-L1 CPS ≥ 1, gastric or GEJ cancer
	≥ 2
	RECIST v1.1
	OS and PFS
	24
	196
	Pembrolizumab
	32
	1.27 n
	1.25p
	1.5
	39*
	21.3*
	16.3*
	0.81p
	9.1
	39*

	
	
	
	
	
	
	199
	Paclitaxel
	27
	
	
	4.1
	62*
	34*
	20.9*
	
	8.3
	27*

	ATTRACTION-2 (Chen, 2020)
	Gastric or GEJ cancer
	≥ 3
	RECIST v1.1
	OS
	27.3
	330
	Nivolumab
	32
	NA
	0.60p
	1.61
	32.4*
	20.2*
	13.3*
	0.62p
	5.26
	27.3

	
	
	
	
	
	
	168
	Placebo
	0
	
	
	1.45
	13.7*
	3.0*
	1.0*
	
	4.14
	11.6

	NCT02340975 (Kelly, 2020)
	Gastric and GEJ adenocarcinoma
	2
	RECIST v1.1
	ORR and PFS
	9.2
	27
	Durvalumab + tremelimumab
	2
	NA
	NA
	1.8
	NA
	6.1
	NA
	NA
	9.2
	37

	
	
	
	
	
	3.4
	24
	Durvalumab
	0
	NA
	NA
	1.6
	NA
	NA
	NA
	
	3.4
	4.6

	
	
	
	
	
	9.2
	12
	Tremelimumab
	1
	
	
	1.7
	NA
	20
	NA
	
	7.7
	22.9

	JAVELIN Gastric 300 (Bang, 2018)
	Gastric or GEJ cancer
	3
	RECIST v1.1
	OS
	10.6
	185
	Avelumab
	2.2
	0.5 n
	1.73n
	1.4
	19.1
	10.9*
	6.2*
	1.1n
	4.6
	18.7*

	
	
	
	
	
	10.6
	186
	Chemotherapy
	4.3
	
	
	2.7
	39.2
	20.1*
	10.1*
	
	5
	16.8*

	Colorectum

	NCT02888743 (Monjazeb, 2021)
	CRC
	≥ 2
	RECIST v1.1
	ORR
	3.9
	9
	LDFRT with ICI
	0
	NA
	1.13n*
	1.6*
	NA
	NA
	NA
	0.83n*
	4.16*
	NA

	
	
	
	
	
	
	10
	HFRT with ICI
	0
	
	
	1.73*
	10.2*
	NA
	NA
	
	3.58*
	NA

	CO.26 (Chen, 2020)
	CRC
	≥ 2
	RECIST v1.1
	OS
	15.2
	119
	Durvalumab + tremelimumab
	0.8*
	NA
	1.01n
	1.8
	24.2*
	9.6*
	5.4*
	0.72n
	6.6
	20.6*

	
	
	
	
	
	
	61
	Supportive care
	0*
	
	
	1.9
	22*
	5*
	3.2*
	
	4
	14*

	IMblaze370 (Eng, 2019)
	CRC
	≥ 3
	RECIST v1.1
	OS
	7.3
	183
	Atezolizumab + cobimetinib
	3
	1.23 n
	1.25n
	1.91
	28.8*
	11.1*
	6.4*
	1.00n
	8.87
	38.5

	
	
	
	
	
	
	90
	Atezolizumab
	2
	1 n
	1.39n
	1.94
	25.7*
	9.1*
	1.8*
	1.19n
	7.1
	27.2

	
	
	
	
	
	
	90
	Regorafenib
	2
	
	
	2
	41.9*
	17.4*
	9.8*
	
	8.51
	36.6

	Pancreas

	NCT02243371 (Tsujikawa, 2020)
	Pancreatic cancer
	≥ 2
	RECIST v1.1
	OS
	24
	51
	Cy/GVAX/CRS-207 + NIVO
	2
	0.8 n
	0.81n
	2.2
	NA
	NA
	NA
	0.86n
	5.9
	25

	
	
	
	
	
	
	42
	Cy/GVAX/CRS-207
	2.4
	
	
	2.2
	
	
	
	
	6.1
	18

	NCT02362048 (Overman, 2020)
	Pancreatic cancer
	≥ 2
	RECIST v1.1
	Safety
	NA
	38
	Acalabrutinib + pembrolizumab
	7.9
	NA
	0.90n*
	1.4
	20*
	4.2*
	4.2
	1.10n*
	3.8
	4.6*

	
	
	
	
	
	
	35
	Acalabrutinib
	0
	
	
	1.4
	8.85*
	3.7*
	NA
	
	3.6
	7*

	NCT01896869 (Wu, 2020)
	Pancreatic ductal adenocarcinoma
	2
	RECIST v1.1
	OS
	NA
	40
	GVAX + ipilimumab
	2.9
	0.25 n
	2.92p
	2.4
	NA
	NA
	NA
	1.75p
	9.38
	35

	
	
	
	
	
	NA
	42
	FOLFIRINOX
	10.3
	
	
	5.55
	NA
	NA
	NA
	
	14.7
	62

	NCT02558894 (O'Reilly, 2019)
	Pancreatic ductal adenocarcinoma
	2
	RECIST v1.1
	ORR
	3.2
	32
	Durvalumab + tremelimumab
	3.1
	NA
	0.90n*
	1.5
	9.4
	9.4
	2.8*
	0.91n
	3.1
	8.8

	
	
	
	
	
	
	33
	Durvalumab
	0
	
	
	1.5
	10.9
	3.6
	NA
	
	3.6
	6.3

	Liver

	CheckMate 040 (Yau, 2020)
	HCC
	≥ 2
	RECIST v1.1
	Safety, tolerability, and ORR
	30.7
	50
	Nivolumab 1 mg/kg, ipilimumab 3 mg/kg q3w*4 cycles + nivolumab 240 mg q2w
	32
	1.17 n
	NA
	NA
	NA
	NA
	NA
	0.82n*
	22.8
	60.7*

	
	
	
	
	
	
	49
	Nivolumab 3 mg/kg, ipilimumab 1 mg/kg q3w*4 cycles + nivolumab 240 mg q2w
	27
	0.9 n
	NA
	NA
	NA
	NA
	NA
	1.20n*
	12.5
	55.7*

	
	
	
	
	
	
	49
	Nivolumab 3 mg/kg q2w + ipilimumab 1 mg/kg q6w
	29
	
	
	NA
	NA
	NA
	NA
	
	12.7
	50.6*

	KEYNOTE-240 (Finn,2019)
	HCC
	2
	RECIST v1.1
	OS and PFS
	13.8
	278
	Pembrolizumab
	18.3
	0.66 p
	0.718p
	3
	50.7*
	34.4*
	24.5*
	0.781p
	13.9
	54.6*

	
	
	
	
	
	10.6
	135
	Placebo
	4.4
	
	
	2.8
	41.3*
	22.2*
	13.3*
	
	10.6
	47.6*

	Kidney

	NCT02118337 (Voss, 2022)

	RCC
	≥2
	RECIST v1.1
	ORR
	NA
	42
	MEDI0680 + durvalumab
	16.7
	0.64 n
	1.09n
	3.6
	59*
	32*
	29*
	1.296p
	NR
	75*

	
	
	
	
	
	NA
	21
	Nivolumab
	23.8
	
	
	3.6
	68.4*
	40*
	31.4*
	
	NR
	77.5*

	NCT01354431 (George, 2016; Motzer, 2015)
	RCC
	2 to 4
	RECIST v1.1
	PFS
	NA
	54
	Nivolumab 2 mg/kg
	22
	1.14 n
	0.97n
	4
	53*
	33.3*
	19.3*
	0.8n
	25.5
	72*

	
	
	
	
	
	
	54
	Nivolumab
10 mg/kg
	20
	1.02 n
	0.92n
	4.2
	57.5*
	35.3*
	16.8*
	0.9n
	24.7
	70*

	
	
	
	
	
	
	60
	Nivolumab 0.3 mg/kg
	20
	
	
	2.7
	42.2*
	30*
	25*
	
	18.2
	63*

	Checkmate 025 (Motzer, 2015)
	RCC
	2 or 3
	RECIST v1.1
	OS
	NA
	410
	Nivolumab
	25
	6.15 p
	0.88n
	4.6
	59.9*
	39.7*
	32.7*
	0.73p
	25
	75.9*

	
	
	
	
	
	
	411
	Everolimus
	5
	
	
	4.4
	63.7*
	40.3*
	29.2*
	
	19.6
	66.3*

	Urinary tract

	RANGE (Petrylak, 2020)
	Urothelial carcinoma
	2
	RECIST v1.1
	PFS
	7.4
	263
	Ramucirumab + docetaxel
	25.9
	2.17 p
	0.696p
	4.1
	59.3
	29.1
	15.7
	0.887n
	9.4
	40

	
	
	
	
	
	
	267
	Placebo + docetaxel
	13.9
	
	
	2.8
	42.2
	17.6
	8.9
	
	7.9
	35.2

	NCT02351739 (Zhang, 2020)
	Urothelial cancer
	≥ 2
	RECIST v1.1
	Safety and ORR
	NA
	40
	Pembrolizumab + acalabrutinib
	20
	0.72 n
	1.19n*
	2.2
	41.3*
	19.4*
	16.2*
	1.33n*
	6.3
	38.5

	
	
	
	
	
	
	35
	Pembrolizumab
	25.7
	
	
	1.6
	37.1*
	33.5*
	23.8*
	
	11.4
	44.3

	KEYNOTE045 (Fradet,2019; Bellmunt,2017)
	Urothelial cancer
	2
	RECIST v1.1
	OS and PFS
	27.7
	270
	Pembrolizumab
	21.1
	36.1 p
	0.96n
	2.1
	39*
	28*
	22*
	0.70p
	10.1
	44.2

	
	
	
	
	
	
	272
	Chemotherapy
	11
	
	
	3.3
	53*
	28*
	15.6*
	
	7.3
	29.8

	IMvigor211 (Powles, 2018)
	Urothelial carcinoma
	2 or 3
	RECIST v1.1
	OS
	17.3
	467
	Atezolizumab
	13.4
	0.99 n
	NA
	2.1
	NA
	NA
	NA
	0.85p
	8.6
	39.2

	
	
	
	
	
	
	464
	Chemotherapy
	13.4
	
	
	4
	NA
	NA
	NA
	
	8
	32.4

	Prostate gland

	NCT01057810 (Beer, 2017)
	Castration-resistant prostate cancer
	≥ 2
	PCWG2 criteria
	OS
	NA
	400
	Ipilimumab
	NA
	NA
	0.67p
	5.6
	74*
	46.2*
	34.2*
	1.11n
	28.7
	78

	
	
	
	
	
	NA
	202
	Placebo
	NA
	
	
	3.8
	52.7*
	27.4*
	17*
	
	29.7
	85

	CA184-043 (Kwon, 2014)
	Castration-resistant prostate cancer
	2
	RECIST v1.0
	OS
	9.3
	399
	Ipilimumab
	NA
	NA
	0.70p
	4
	62*
	30.8*
	21.5*
	0.85n
	11.2
	40*

	
	
	
	
	
	9.9
	400
	Placebo
	NA
	
	
	3.1
	51.4*
	18.3*
	10.3*
	
	10
	47*

	Skin and mucous membrane, melanoma

	NCT01879306 (Markovic, 2020)
	BRAFwt melanoma
	2 or 3
	RECIST v1.1
	PFS
	NA
	12
	Bevacizumab + nab-paclitaxel
	25*
	3.67 n
	NA
	4.63*
	70*
	36.2*
	23.5*
	NA
	18
	75.6*

	
	
	
	
	
	NA
	12
	Ipilimumab
	8.3*
	
	
	3.13*
	58.3*
	24.5*
	8.26*
	
	27
	75.6*

	E3611- A (Tarhini, 2019)
	Melanoma
	2
	RECIST v1.1
	PFS
	29.8
	18
	Ipilimumab 10 mg/kg + interferon-α
	28
	0.82 n
	NA
	8
	76.2*
	52.4*
	40.6*
	NA
	20.1
	58.6*

	
	
	
	
	
	
	22
	Ipilimumab 10 mg/kg
	32
	
	
	6.2
	63.3*
	52*
	41*
	
	19.6
	63*

	
	
	
	
	
	
	19
	Ipilimumab 3 mg/kg + interferon-α
	16
	1.19n
	
	5.7
	63.2*
	46*
	36.8*
	
	20.2
	52.4*

	
	
	
	
	
	
	22
	Ipilimumab 3 mg/kg
	14
	
	
	2.8
	45*
	27*
	27*
	
	24.7
	72.3*

	ECHO301/KEYNOTE-252 (Long, 2019)
	Melanoma
	≥ 2
	RECIST v1.1 and irRECIST
	PFS and OS
	12.4
	354
	Epacadostat + pembrolizumab
	34
	1 n
	1.0n
	4.7
	54.9*
	45.8
	42*
	1.13n
	NA
	74.4

	
	
	
	
	
	
	352
	Placebo + pembrolizumab
	32
	
	
	4.9
	54.9*
	45.8
	38.7*
	
	NA
	74.1

	KEYNOTE-006 (Robert, 2019)
	Melanoma
	2
	RECIST v1.1
	OS PFS
	57.7
	556
	Ipilimumab + pembrolizumab
	42
	3.57 p
	0.57p
	8.4
	75*
	55.2*
	49.3*
	0.73p
	32.7
	71*

	
	
	
	
	
	
	278
	Ipilimumab
	17
	
	
	3.4
	62*
	35.2*
	27.2*
	
	15.9
	59.4*

	NCT01740297 (Chesney, 2018)
	Melanoma
	2 or 3
	irRECIST
	ORR
	15.9
	98
	Talimogene laherparepvec + ipilimumab
	39
	2.89 p
	0.83n
	8.2
	65*
	54*
	50*
	0.8n
	NA
	NA

	
	
	
	
	
	13.5
	100
	Ipilimumab
	18
	
	
	6.4
	63*
	49*
	43*
	
	NA
	NA

	KEYNOTE-002 (Hamid, 2017)
	Melanoma
	≥ 2
	RECIST v1.1
	OS and PFS
	28
	180
	Pembrolizumab 2 mg/kg
	22
	7.02 p
	0.58p
	NA
	NA
	NA
	NA
	0.86n
	13.4
	53.8*

	
	
	
	
	
	
	181
	Pembrolizumab 10 mg/kg
	28
	9.64 p
	0.47p
	NA
	NA
	NA
	NA
	0.74p
	14.7
	55.7*

	
	
	
	
	
	
	179
	Chemotherapy
	4
	
	
	NA
	NA
	NA
	NA
	
	11
	46.1*

	Checkmate 037 (Larkin, 2018; Weber, 2015)
	Melanoma
	≥ 2
	RECIST v1.1
	ORR and OS
	8.4
	272
	Nivolumab
	27.2
	3.45 n
	1.03n
	3.12
	56.7*
	48
	37.4*
	0.86n
	15.7
	58.9

	
	
	
	
	
	
	133
	Chemotherapy
	9.8
	
	
	3.65
	49.7*
	34
	7.3*
	
	14.4
	55.1

	NCT00094653 (Hodi, 2014; Hodi, 2010)
	Melanoma
	2
	RECIST v1.1
	OS
	13.3
	123
	Ipilimumab + sargramostim
	15.5
	1.06 n
	0.87n
	3.1
	55.2*
	33.6*
	25*
	0.64p
	17.5
	68.9

	
	
	
	
	
	
	123
	Ipilimumab
	14.8
	
	
	3.1
	55.2*
	30*
	23.5*
	
	12.7
	52.9

	NCT00289640 (Wolchok, 2010; Wolchok, 2009)
	Melanoma
	≥ 2
	WHO criteria
	ORR
	10.7
	73
	Ipilimumab 10mg/kg
	11.1
	NA
	NA
	NA
	NA
	NA
	NA
	0.77n 
	11.3*
	48.2*

	
	
	
	
	
	8.7
	72
	Ipilimumab 3mg/kg
	4.2
	NA
	NA
	NA
	NA
	NA
	NA
	0.879n
	8.6*
	38.5*

	
	
	
	
	
	8.3
	72
	Ipilimumab 0.3mg/kg
	0
	
	
	NA
	NA
	NA
	NA
	
	8.6*
	39.3*


*Represents data not directly reported in the full text.
“P” and “N” in the top right of the HR indicate positive and negative results, respectively.
Abbreviation: FU follow-up, N number of patients, ORR objective response rate, OR odds ratio, HR hazard ratio, PFS progression-free survival, OS overall survival, 3-m 3-month, 6-m 6-month, 9-m 9-month, 12-m 12-month, RECIST v1.1 response evaluation criteria in solid tumours working group version 1.1, PD-L1 anti-programmed death-ligand 1,TC tumor cell, AEs adverse events, NA not available, PCWG2 prostate cancer clinical trials working group 2 recommendations, BRAFwt BRAF wild-type, irRECIST immune-related RECIST, WHO world health organization.
Treatment：SBRT stereotactic body radiotherapy, CC-486 oral azacitidine, LDFRT low-dose fractionated RT radiation, HFRT hypofractionated radiation, ICI immune checkpoint inhibitors, Cy cyclophosphamide, GVAX allogeneic granulocyte-macrophage colony-stimulating factor-secreting pancreatic tumor vaccine, CRS-207 live, attenuated Listeria monocytogenes expressing mesothelin, NIVO nivolumab, FOLFIRINOX 5-fluorouracil, leucovorin, irinotecan, and oxaliplatin,
Cancer type: HNSCC head and neck squamous cell carcinoma, NPC nasopharyngeal carcinoma, NSCLC non-small cell lung cancer, ESCC esophageal squamous cell carcinoma, GEJ gastroesophageal, HCC hepatocellular carcinoma, RCC renal cell carcinoma. 





[bookmark: _GoBack]Additional Table 3. Summary of non-randomized controlled phase 2 trials for previously treated advanced solid cancers with immunotherapy.                                                           
	[bookmark: _Hlk124418712]Trial and author
	Cancer type
	Line of treatment
	Assessment criteria
	Primary endpoint
	Median FU (month)
	N
	Treatment
	ORR (%)
	PFS
	OS

	
	
	
	
	
	
	
	
	
	Median (month)
	3-m (%)
	6-m (%)
	9-m (%)
	12-m (%)
	Median (month)
	12-m (%)

	Head and neck, HNSCC

	NCT03082534 (Sacco, 2021)
	HNSCC
	2
	RECIST v1.1
	ORR
	7.3
	33
	Pembrolizumab and cetuximab 
	45
	6.5
	65.0
	52.0
	41.5
	35.0
	18.4
	63.8

	NCT03370276 (Chung, 2021)
	HNSCC
	≥ 2
	RECIST v1.1
	Safety and OS
	21.0
	45
	Cetuximab and nivolumab
	22.2
	3.4
	64.6
	40.0
	25.9
	19.0
	9.7
	44.0

	NCT02207530 (Zandberg, 2019)
	HNSCC
	≥ 2
	RECIST v1.1
	ORR
	6.1
	112
	Durvalumab
	16.2
	2.1
	46.2
	25.5
	16.8
	14.6
	7.1
	33.6

	NCT01693562 (Segal, 2019)
	HNSCC
	≥ 2
	RECIST v1.1
	Safety
	43.0
	62
	Durvalumab
	6.5
	1.4
	NA
	11.9
	11.9
	11.9
	8.4
	38.0

	KEYNOTE-055 (Bauml, 2017)
	HNSCC
	≥ 2
	RECIST v1.1
	ORR
	7.0
	171
	Pembrolizumab
	16.0
	2.1
	36.4
	23.5
	13.6
	6.8
	8.0
	36.9

	Head and neck, NPC

	POLARIS-02 (Wang, 2021)
	PD-L1 > 25%, NPC
	≥ 2
	RECIST v1.1 and
irRECIST
	ORR
	NA
	190
	Toripalimab
	20.5
	1.9
	75.5
	52.8
	46.9
	32.4
	17.4
	79.1

	
	PD-L1 ≤ 25%, NPC
	
	
	
	
	
	
	
	
	41.0
	28.3
	24.5
	19.3
	
	54.5

	NCI-9742 (Ma, 2018)
	NPC
	≥ 2
	RECIST v1.1
	ORR
	12.5
	44
	Nivolumab
	20.5
	2.8
	49.5
	33.0
	27.7
	19.3
	17.0
	59.0

	Lung, NSCLC

	TAIL (Ardizzoni, 2021)
	NSCLC
	2 or 3
	RECIST v1.1
	Safety
	12.6
	615
	atezolizumab
	11.1
	2.7
	NA
	NA
	NA
	NA
	11.1
	50.2

	ENCORE 601 (Hellmann, 2021)
	NSCLC
	≥ 2
	irRECIST
	ORR
	5.95
	76
	Entinostat and pembrolizumab
	9.2
	2.8
	NA
	22
	NA
	NA
	11.7
	NA

	NCT02250326 (Morgensztern, 2020)
	NSCLC
	≥ 2
	RECIST v1.1
	PFS
	12.9
	79
	Durvalumab and nab-paclitaxel
	27.8
	4.5
	63.0
	38.0
	25.0
	25.0
	10.1
	44.0

	Fujimoto, 2019
	NSCLC with IIP
	≥ 2
	RECIST v1.1
	PFS
	14.2
	18
	Nivolumab
	39.0
	7.4
	72.0
	56.0
	34.5
	34.5
	15.6
	88.8

	NCT02316002 (Bauml, 2019)
	NSCLC
	≥ 2
	RECIST v1.1
	PFS
	25.0
	51
	Pembrolizumab
	NA
	18.7
	84.9
	70.7
	68.4
	64.0
	41.6
	90.9

	Lee, 2018
	NSCLC
	≥ 2
	RECIST v1.1
	ORR
	NA
	100
	Nivolumab
	20.0
	2.8
	48.8
	36.7
	28.0
	20.1
	13.9
	58.3

	NCT03085069 (Yang, 2022)
	NSCLC
	2
	RECIST v1.1
	ORR
	29.5
	146
	Camrelizumab
	17.8
	3.2
	51.9*
	32.4*
	21.7*
	16.8*
	14.8
	53.2*

	Lung, squamous NSCLC

	NCT03373760 (Leighl, 2021)
	Primary resistance to ICIs
	≥ 2
	RECIST v1.1
	ORR
	NA
	28
	Tremelimumab and durvalumab
	7
	2.0
	32.6
	11.0
	11.0
	7.7
	7.7
	30.3

	
	Acquired resistance to ICIs
	
	
	
	
	30
	
	0
	2.1
	33.6
	6.8
	3.4
	NA
	7.6
	30.3

	CheckMate 171 (Felip, 2020)
	Squamous NSCLC
	≥ 2
	RECIST v1.1
	AEs
	NA
	811
	Nivolumab
	11
	NA
	NA
	NA
	NA
	NA
	10.0
	42.7

	CheckMate 063 (Rizvi, 2015)
	Squamous NSCLC
	≥ 3
	RECIST v1.1
	ORR
	8.0
	117
	Nivolumab
	14.5
	1.9
	42.2*
	25.9
	24.2*
	20
	8.2
	40.8

	ONO-4538-05 (Saka, 2021)
	Squamous NSCLC
	2
	RECIST v1.1
	ORR
	NA
	35
	Nivolumab
	25.7
	4.2
	56.3*
	37.1*
	24.8*
	24.8*
	16.3
	71*

	Lung, non-squamous NSCLC

	NCT03083041 (Zhou, 2021)
	Non-squamous NSCLC
	≥ 2
	RECIST v1.1
	ORR
	15.2
	105
	Camrelizumab and apatinib
	27.7
	5.7
	75．0
	48.6
	39.4
	29.3
	15.5
	57.0

	JapicCTI-132073 (Nishio, 2016)， ONO-4538-06 （Saka, 2021
	Non-squamous NSCLC
	2, 3
	RECIST v1.1
	ORR
	16.6
	76
	Nivolumab
	22.4
	2.8
	39.3*
	28.9*
	27.2*
	24.2
	17.1
	68

	Lung, SCLC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CheckMate 032 (Ready, 2019) 
	SCLC
	2, 3
	RECIST v1.1
	ORR
	NA
	147
	Nivolumab 
	11.6
	1.4
	19.8
	15.9
	11*
	9.2*
	5.7
	30.5

	
	
	
	
	
	
	96
	Nivolumab and ipilimumab
	21.9
	1.5
	31.6
	22.1
	16.3*
	9.8*
	4.7
	30.2

	CheckMate 032 (Antonia, 2016)
	SCLC
	≥ 2
	RECIST
	ORR
	6.6
	98
	NIVO3
	10
	1.4
	23.1*
	12.7*
	10.5*
	11
	4.4
	33

	
	
	
	
	
	12
	61
	NIVO1 + IPI3
	23
	2.6
	45.7*
	28.9*
	27.0*
	19
	7.7
	43

	
	
	
	
	
	8.7
	54
	NIVO3 + IPI1
	19
	1.4
	29.4*
	17.9*
	NA
	NA
	6.0
	35

	Pleura
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NCT01655888 (Calabrò, 2015)
	Malignant mesothelioma
	2
	RECIST v1.1
	ORR
	21.3
	29
	Tremelimumab
	13.8
	6.2
	NA
	NA
	NA
	NA
	11.3
	48.3

	MERIT (Okada, 2019)
	Malignant pleural mesothelioma
	2
	mRECIST
	ORR
	16.8
	34
	Nivolumab
	29.0
	6.1
	63.4
	51.5
	38.5
	31.5
	17.3
	59.0

	KEYNOTE-158 (Yap, 2021)
	Mesothelioma
	≥ 2
	RECIST v1.1
	ORR
	38.5
	118
	Pembrolizumab
	8
	2.1
	46.4
	27.1
	14.6
	11.0
	10.0
	44.9

	Thymus
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NCT02607631 (Cho, 2019)
	Thymic cancer
	≥ 2
	RECIST v1.1
	ORR
	14.9
	26
	Pembrolizumab 
	19.2
	6.1
	69.2
	53.8
	23.0
	15.2
	14.5
	61.8

	NCT02364076 (Giaccone, 2018)
	Thymic cancer
	≥ 2
	RECIST v1.1
	ORR
	20
	40
	Pembrolizumab
	22.5
	4.2
	59.7
	49.4
	32.0
	29.0
	25.0
	71.0

	Breast
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ENHANCE 1 (Tolaney, 2021)
	Triple-negative 
	2, 3
	RECIST v1.1
	ORR
	NA
	101
	Eribulin and pembrolizumab
	21.8
	4.1
	NA
	NA
	NA
	NA
	15.5
	NA

	NCT02471846 (Pérez-García, 2021)
	HR (+), HER2 (-), 
	≥ 2
	RECIST v1.1
	Clinical benefit rate
	12.1
	44
	Pembrolizumab and eribulin
	40.9
	6.0
	75.8
	52.6
	27.0
	21.1
	NA
	NA

	NCT03044730 (Shah, 2020)
	Triple negative or hormone receptor positive 
	≥ 2
	RECIST v1.1
	PFS
	NA
	30
	Pembrolizumab and capecitabine
	14.0
	4.0
	58.3
	40.0
	32.3
	20.7
	15.4
	63.0

	KEYNOTE-086 (Adams, 2019)
	Triple-negative 
	≥ 2
	RECIST v1.1
	ORR
	9.6
	170
	Pembrolizumab
	5.3
	2.0
	NA
	14.9
	NA
	8.1
	9.0
	39.8

	PANACEA (Loi, 2019)
	PD-L1 (+), HER2 (+) 
	≥ 2
	RECIST v1.1
	ORR
	13.6
	40
	Pembrolizumab and trastuzumab
	NA
	2.7
	45.6
	26.0
	16.3
	13.5
	NA
	65.6

	
	PD-L1 (-), HER2 (+) 
	
	
	
	12.2
	12
	
	NA
	2.5
	26.1
	26.0
	0
	0
	7.0
	14.0

	Esophagus

	ATTRACTION-1/ONO-4538-07 (Satoh, 2021)
	ESCC
	≥ 2
	RECIST v1.1
	ORR
	＞5y
	65
	Nivolumab
	17.2
	1.5
	31.3
	18.2
	14.7
	10.3
	10.8
	45.3

	KEYNOTE-180 (Shah, 2019)
	Esophagus cancer
	≥ 2
	RECIST v1.1
	ORR
	5.8
	121
	Pembrolizumab
	9.9
	2.0
	29.4
	16.3
	9.9
	9.9
	5.8
	28.2

	ONO-4538-07/JapicCTI-No.142422 (Kudo, 2017)
	ESCC
	≥ 2
	RECIST v1.1
	ORR
	10.8
	64
	Nivolumab
	18.0
	1.5
	30.1
	18.5
	14.5
	0
	10.8
	45.6

	Stomach

	UMIN000025947 (Nakajima, 2021)
	Gastric cancer
	2
	RECIST v1.1
	PFS
	16.8
	43
	Nivolumab, ramucirumab and paclitaxel
	37.2
	5.1
	78.9
	46.5
	15.0
	10.4
	13.2
	55.8

	CP-MGAH22–05 (Catenacci, 2020)
	HER2+ gastric or GEJ cancer
	≥ 2
	RECIST v1.1
	Safety and ORR
	19.9
	95
	Pembrolizumab and margetuximab 
	18.48
	3
	47.1*
	30
	23.7*
	18
	13
	52

	NCT03704246 (Song, 2020)
	Gastric or GEJ cancer
	2
	RECIST v1.1
	ORR
	10.5
	58
	HX008 and irinotecan
	27.6
	4.2
	53.5
	27.8
	24.3
	NA
	NA
	64.0

	NCT02915432 (Wang, 2019)
	Gastric cancer
	≥ 2
	RECIST v1.1
	ORR
	NA
	58
	Toripalimab
	12.1
	1.9
	38.4
	16.0
	11.6
	6.9
	4.8
	29.6

	CheckMate 032 (Janjigian, 2018)
	Gastric or GEJ cancer
	≥ 2
	RECIST v1.1
	ORR
	28
	59
	NIVO3
	12
	1.4
	25.1*
	17
	10.5*
	8
	6.2
	39

	
	
	
	
	
	24
	49
	NIVO1 + IPI3
	24
	1.4
	40.9*
	24
	17.2*
	17
	6.9
	35

	
	
	
	
	
	22
	52
	NIVO3 + IPI1
	8
	1.6
	33.2*
	12
	10.5*
	10
	4.8
	24

	KEYNOTE-059 (Fuchs, 2018)
	Gastric and GEJ cancer
	≥ 2
	RECIST v1.1
	ORR
	5.8
	259
	Pembrolizumab
	11.6
	2.0
	29.0
	14.1
	10.7
	6.5
	5.6
	23.4

	Small bowel

	[bookmark: _Hlk120385494]ZEBRA (Pedersen, 2021)
	Small-bowel adenocarcinoma
	≥ 2
	RECIST v1.1
	ORR
	NA
	40
	Pembrolizumab
	8
	2.8
	39*
	20*
	17.4*
	17.4*
	7.1
	34.8*

	Colorectum

	NCT03332498 (Kim, 2021)
	pMMR CRC
	≥ 2
	RECIST v1.1
	MTD and DCR
	NA
	38
	Ibrutinib and pembrolizumab
	0
	1.4
	20.2
	14.2
	7.7
	0
	6.6
	35.0

	NCT03122509 (Segal, 2021)
	pMMR CRC
	≥ 3
	[bookmark: _Hlk100177009]RECIST v1.1
	ORR
	21.8
	24
	Durvalumab and tremelimumab and RT
	8.3
	1.8
	NA
	NA
	NA
	NA
	11.4
	NA

	CAVE (Martinelli, 2021)
	RASwt CRC
	≥ 3
	RECIST v1.1
	OS
	19.5
	77
	Cetuximab and avelumab
	7.8
	3.6
	65.4*
	22.1*
	12.8*
	6.4*
	11.6
	47.1*

	NCT03150706 (Kim, 2020)
	CRC
	≥ 2
	RECIST v1.1
	ORR
	16.3
	33
	Avelumab
	24.2
	3.9
	57.2
	40.5
	36.3
	25.1
	13.2
	52.6

	NCT03912857 (Ren, 2020)
	CRC
	≥ 2
	RECIST v1.1
	ORR
	NA
	10
	SHR-1210 and apatinib
	0
	1.8
	22.4
	11.5
	NA
	NA
	7.8
	42.1

	NCT02981524 (Yarchoan, 2020)
	CRC
	≥ 2
	RECIST v1.1
	ORR
	NA
	17
	Pembrolizumab and GVAX/Cy
	0
	2.7
	29.2
	NA
	NA
	NA
	7.1
	40.9

	CheckMate 142 (Overman, 2017)
	CRC
	≥ 2
	RECIST v1.1
	ORR
	12.0
	74
	Nivolumab
	31.1
	14.3
	64.8
	58.1
	53.6
	50.6
	NA
	73.8

	CAROSELL (Saunders, 2022)
	Mss CRC 
	≥3
	iRECIST
	iDCR
	17.1
	55
	CXD101 and nivolumab
	48.0
	2.1
	NA
	NA
	NA
	NA
	7.0
	33.2*

	Liver

	NCT03092895 (Mei, 2021)
	HCC
	≥ 2
	RECIST v1.1
	Safety and tolerance
	12.4
	28
	Camrelizumab and apatinib
	10.7
	3.7
	65.5
	34.0
	23.5
	20.0
	13.2
	69.0

	RESCUE (Xu, 2021)
	HCC
	2
	RECIST v1.1
	ORR
	16.7
	120
	Camrelizumab and apatinib
	22.5
	5.5
	73.8
	40.6
	30.9
	28.3
	NE
	68.2

	NCT03389126 (Lee, 2021)
	HCC
	2
	RECIST v1.1
	ORR
	13.9
	30
	Avelumab
	10
	4.4
	68.4
	39.0
	31.3
	27.2
	14.2
	59.8

	NCT02989922 (Qin, 2020)
	HCC
	≥ 2
	RECIST v1.1
	ORR and OS
	12.5
	109
	Camrelizumab q2w
	11.9
	2.3
	47.3*
	24.2*
	18.3*
	13.9*
	14.2
	59.6

	
	
	
	
	
	
	108
	Camrelizumab q3w
	17.6
	2.0
	42.0*
	26.5*
	21.8*
	16.0*
	13.2
	52.2

	NCT02658019 (Feun, 2019)
	HCC
	≥ 2
	RECIST v1.1
	DCR
	17.0
	29
	Pembrolizumab
	32.0
	4.5
	53.4
	49.8
	30.2
	23.6
	13.0
	50.5

	KEYNOTE-224 (Zhu, 2018)
	HCC
	2
	RECIST v1.1
	ORR
	12.3
	104
	Pembrolizumab
	17
	4.9
	61.7*
	45.1*
	28.2*
	28
	12.9
	54

	CheckMate 040 (El-Khoueiry, 2017)
	HCC
	2
	RECIST v1.1
	ORR
	NA
	214
	Nivolumab
	20
	4.1
	NA
	37
	28
	NA
	NA
	NA

	Biliary tract

	NCT02829918 (Kim, 2020)
	Biliary tract cancer
	≥ 2
	RECIST v1.1
	ORR
	12.4
	54
	Nivolumab
	22
	3.68
	56.0
	34.0
	27.3
	25.0
	14.24
	50.4

	CA209-538 (Klein, 2020)
	Biliary tract cancer
	≥ 2
	RECIST v1.1
	Disease control rate
	NA
	33
	Nivolumab and ipilimumab
	27
	2.9
	45.6
	24.1
	17.2
	13.7
	5.7
	46.0

	Adrenal gland

	NCT02673333 (Raj, 2020)
	ACC
	≥ 2
	RECIST v1.1
	ORR
	17.8
	39
	Pembrolizumab
	23.0
	2.1
	38.7
	33.2
	33.2
	29.4
	24.9
	50.7

	NCT02720484 (Carneiro, 2019)
	ACC
	≥ 2
	RECIST v1.1
	ORR
	4.5
	10
	Nivolumab
	10.0
	1.8
	30.4
	19.8
	19.8
	10.0
	21.2
	56.1

	Kidney

	NCT02724878 (McGregor, 2020)
	RCC
	≥ 2
	RECIST v1.1
	ORR
	13.0
	60
	Atezolizumab and bevacizumab
	33.0
	8.3
	67.2
	62.3
	38.9
	36.1
	NA
	68.0

	GETUG-AFU 26 NIVOREN (Flippot, 2019)
	RCC with brain metastases
	≥ 2
	RECIST v1.1
	Intracranial response
	20.2
	34
	Nivolumab
	NA
	4.8
	65.0
	49.8
	33.3
	29.9
	14.4
	58.8

	Urinary tract

	NCT04004221 (Ye, 2021)
	Urothelial cancer
	≥ 2
	RECIST v1.1
	ORR
	9.4
	113
	Tislelizumab
	24
	2.1
	41.7*
	32
	21.5*
	20
	9.8
	43

	PEANUT (Giannatempo, 2020)
	Urothelial cancer
	≥ 2
	RECIST v1.1
	PFS
	9.8
	70
	Pembrolizumab and nab-paclitaxel
	38.6
	5.9
	63.1*
	48.7*
	38.1*
	33.8
	NA
	62.6

	NCT02527434 (Sharma, 2020)
	Urothelial cancer
	≥ 2
	RECIST v1.1
	ORR
	9.3
	32
	Tremelimumab
	18.8
	2.63
	48.0*
	40.6*
	36.0*
	26.5*
	10.3
	36.0

	CheckMate 275 (Galsky, 2020; Ohyama, 2019; Sharma, 2017)
	Urothelial cancer
	≥ 2
	RECIST v1.1
	ORR
	NA
	270
	Nivolumab
	20.4
	1.9
	41.7*
	26.0*
	20.0*
	17.5
	8.6
	40.3

	CheckMate 032 (Sharma, 2019; Sharma, 2016)
	Urothelial cancer
	≥ 2
	RECIST v1.1
	ORR
	15.2
	78
	NIVO3
	25.6
	2.8
	43.5*
	36.3
	27.7*
	17.9
	9.9
	47.3

	
	
	
	
	
	
	104
	NIVO3 + IPI1
	26.9
	2.6
	43.6*
	32.3
	23.3*
	22.6
	7.4
	38.3

	
	
	
	
	
	
	92
	NIVO1 + IPI3
	38.0
	4.9
	56.8*
	41.7
	35.2*
	25.9
	15.3
	56.9

	NCT01693562 (Powles, 2017)
	Urothelial cancer
	≥ 2
	RECIST v1.1
	Safety and ORR
	5.78
	191
	Durvalumab
	17.8
	1.5
	28.4*
	22
	18
	16
	18.2
	55

	NCT02108652 (Rosenberg, 2016)
	Urothelial cancer
	≥ 2
	RECIST v1.1 and irRECIST
	ORR
	11.7
	310
	Atezolizumab
	15
	2.1
	NA
	NA
	NA
	NA
	7.9
	36

	NCT03827837 (Qu, 2022)
	Urothelial carcinoma
	2
	RECIST v1.1
	ORR
	11.9
	36
	Camrelizumab and famitinib
	38.9
	4.1
	65.8*
	45.4
	23.4*
	23.4*
	12.9
	56.0

	Prostate gland

	NCT02601014 (Shenderov, 2021)
	Prostate cancer
	≥ 2
	RECIST v1.1
	Safety and PSA-PFS
	9.9
	15
	Nivolumab and ipilimumab 
	25
	3.7
	60.0
	20.2
	13.6
	13.6
	8.2
	13.2

	
	
	
	
	
	
	15
	Nivolumab and ipilimumab and enzalutamide
	0
	2.9
	46.8
	20.2
	6.9
	6.9
	14.2
	53.4

	KEYNOTE-199 (Antonarakis, 2020)
	PD-L1 (+) prostate cancer
	≥ 2
	RECIST v1.1
	ORR
	9.5
	133
	Pembrolizumab
	5.0
	2.1
	28.4
	11.1
	7.2
	6.2
	9.5
	42.0

	
	PD-L1 (-) 
	
	
	
	7.9
	66
	
	3.0
	3.7
	55.8
	32.7
	15.0
	12.0
	7.9
	62.3

	
	Bone predominant 
	
	
	
	14.1
	59
	
	NA
	2.1
	42.3
	10.6
	2.4
	2.4
	14.1
	34.8

	NCT02312557 (Graff, 2020)
	Prostate cancer
	≥ 2
	RECIST v1.1
	PSA-PFS
	37
	28
	Pembrolizumab and enzalutamide
	25
	3.8
	NA
	NA
	NA
	NA
	21.9
	NA

	Gynaecology, endometrial cancer

	NCT03015129 (Antill, 2021)
	pMMR endometrial cancer
	≥ 2
	iRECIST
	ORR
	21
	35
	Durvalumab
	3
	1.8
	34.2
	15.1
	NA
	NA
	12
	51

	Gynaecology, UCC

	NCT02921269 (Friedman, 2020)
	UCC
	≥ 2
	RECIST v1.1
	ORR
	NA
	11
	Atezolizumab and bevacizumab
	0
	2.9
	46.0
	19.0
	9.0
	NA
	8.9
	36.4

	Lheureux, 2018
	UCC
	≥ 2
	RECIST v1.1
	ORR
	NA
	42
	Ipilimumab
	3
	2.5
	NA
	NA
	NA
	NA
	8.5
	NA

	KEYNOTE-158 (Chung, 2019)
	UCC
	≥ 2
	RECIST v1.1
	ORR
	10.2
	98
	Pembrolizumab
	12.2
	2.1
	33.2
	25.2
	18.2
	17.3
	9.4
	41.8

	Tamura, 2019
	UCC
	≥ 2
	RECIST v1.1
	ORR
	8.6
	20
	Nivolumab
	25.0
	5.6
	64.7
	44.2
	28.5
	28.5
	NA
	72.9

	
	Corpus cancer
	
	
	
	6.8
	22
	
	23.0
	3.4
	49.8
	30.2
	30.2
	24.1
	8.7
	48.3

	
	Soft tissue sarcoma
	
	
	
	10.2
	21
	
	0
	1.4
	28.2
	14.1
	9.5
	9.5
	NA
	66.5

	NCT03444376 (Youn, 2020)
	UCC
	≥ 2
	RECIST v1.1
	ORR
	6.2
	26
	Pembrolizumab and GX-188E
	42
	4.9
	NA
	35
	NA
	NA
	10.2
	NA

	CLAP (Lan, 2020)
	UCC
	≥ 2
	RECIST v1.1
	ORR
	11,3
	45
	Camrelizumab and apatinib
	55.6
	8.8
	90.7
	59.4
	51.3
	42.8
	NA
	59.4

	Gynaecology, ovarian cancer

	UMIN000005714 (Hamanishi, 2015)
	Ovarian cancer
	≥ 2
	RECIST v1.1
	ORR
	8
	20
	Nivolumab
	15
	3.5
	NA
	NA
	NA
	NA
	20
	NA

	KEYNOTE-100 (Matulonis, 2019)
	Ovarian cancer
	2 - 4
	RECIST v1.1
	ORR
	16.9
	285
	Pembrolizumab
	8.0
	2.1
	35.6
	22.2
	14.4
	9.4
	NA 
	66.5

	
	
	5 - 7
	
	
	
	91
	
	
	
	38.8
	26.8
	14.4
	12.9
	17.6
	66.5

	Skin and mucous membrane, melanoma

	CA184-008 (O’Day, 2010)
	Melanoma
	≥ 2
	WHO criteria
	ORR
	10
	155
	Ipilimumab
	5.8
	NA
	NA
	NA
	NA
	NA
	10.2
	47.2

	Kirkwood, 2010
	Melanoma
	≥ 2
	RECIST
	ORR
	NA
	251
	Tremelimumab
	6.6
	2.8
	NA
	15
	NA
	NA
	10
	40

	DeCOG (Zimmer, 2015)
	Melanoma
	≥ 2
	RECIST v1.1
	OS
	NA
	83
	Ipilimumab
	16
	NA
	NA
	16
	NA
	NA
	6.8
	38

	POLARIS-01 (Tang, 2020)
	Melanoma
	≥ 2
	RECIST v1.1
	ORR
	NA
	128
	Toripalimab
	17.3
	3.6
	NA
	NA
	NA
	NA
	22.2
	NA

	NCT01302496 (Wilgenhof, 2016)
	Melanoma
	≥ 2
	irRC
	DCR
	36.6
	39
	Ipilimumab and TriMixDC-MEL
	38.5
	6.3
	68.9
	51
	43.5
	33
	13.76
	59

	DeCOG (Zimmer, 2015)
	Cutaneous melanoma
	≥ 2
	RECIST v1.1
	OS
	NA
	83
	Ipilimumab
	16
	NA
	NA
	16
	NA
	NA
	6.8
	38

	
	Mucosal 
	
	
	
	NA
	7
	
	17
	NA
	NA
	14
	NA
	NA
	9.6
	14

	
	Occult 
	
	
	
	NA
	13
	
	11
	NA
	NA
	17
	NA
	NA
	9.9
	27

	NCT04749485 (Cui, 2023)
	Melanoma
	2
	RECIST v1.1
	ORR
	19.3
	19
	Pucotenlimab (HX008)
	NA
	2.9
	50.2*
	35.7*
	32.5*
	25.6*
	16.6
	64.2*

	Skin and mucous membrane, Merkel cell carcinoma

	NCT02155647 (Kaufman, 2016)
	Merkel cell carcinoma
	≥ 2
	RECIST v1.1
	ORR
	10.4
	88
	Avelumab
	31.8
	2.7
	42.3*
	40
	32.3*
	29.1*
	11.3
	NA

	JAVELIN Merkel 200 (D'Angelo, 2020)
	Merkel cell carcinoma
	≥ 2
	RECIST v1.1
	ORR
	40.8
	88
	Avelumab
	33
	NA
	NA
	NA
	NA
	NA
	12.6
	50.2

	Skin and mucous membrane, SCC

	KEYNOTE-629 (Grob, 2020)
	Cutaneous SCC
	≥ 2
	RECIST v1.1
	ORR
	11.4
	105
	Pembrolizumab
	34.3
	6.9
	60.2
	50.4
	34.8
	32.4
	NA
	60.3

	Sarcoma

	SARC028 (Tawbi, 2017)
	Soft-tissue sarcoma
	≥ 2
	RECIST v1.1
	ORR
	19.1
	40
	Pembrolizumab
	18
	4.2
	55
	32.7*
	21.5*
	11.4*
	11.4
	46.7*

	
	Bone sarcoma
	≥ 2
	RECIST v1.1
	ORR
	16.6
	40
	Pembrolizumab
	5
	1.8
	27.9*
	10.8*
	8.4*
	5.7*
	12.1
	49.8*

	NCT03069378 (Kelly, 2020)
	Sarcoma
	≥ 2
	RECIST v1.1
	ORR
	13.1
	20
	Pembrolizumab and T-VEC
	35
	4.0
	65.08
	39.4*
	39.4*
	32.8*
	17.5*
	66.7*

	NCT02636725 (Wilky, 2019)
	Sarcoma
	≥ 2
	RECIST v1.1
	PFS
	14.7
	33
	Pembrolizumab and axitinib
	25
	4.7
	65.6
	46.9
	34.6*
	27.5
	18.7
	72

	NCT02888665 (Pollack, 2020)
	Anthracycline-naive Sarcoma
	≥ 2
	RECIST v1.1
	ORR
	NA
	37
	Pembrolizumab and doxorubicin
	19.0
	8.1
	81.0
	73.0
	54.1
	27.0
	27.6
	NA

	NCT03359018 (Xie, 2020)
	Osteosarcoma
	≥ 2
	RECIST v1.1
	PFS
	11.3
	43
	Camrelizumab and apatinib
	20.9
	6.2
	83.4
	50.9
	20.2
	5.6
	11.3
	46.8

	Liu, 2022
	Soft Tissue Sarcoma
	≥2
	RECIST v1.1
	ORR
	24.7
	30
	TQB2450 and anlotinib
	36.7
	4.7
	65.6*
	47.0*
	36.7*
	33.0*
	NR
	68.5*

	NCT02815995 (Somaiah, 2022)
	Soft tissue and bone sarcomas
	2
	irRECIST
	PFS
	37.2
	62
	Durvalumab and tremelimumab
	12.0
	2.8
	49.7*
	39.0*
	29.8*
	28.0
	21.6
	65.0

	Alliance A091401(D'Angelo, 2018)
	Sarcoma
	≥2
	RECIST v1.1
	ORR
	13·6
	43
	Nivolumab
	NA
	4.1
	60.0*
	29.4*
	20.6*
	17.3*
	14·3
	54.8*

	
	
	
	
	
	14.2
	42
	Nivolumab plus ipilimumab
	NA
	1.7
	38.3*
	15.6*
	7.7*
	3.8*
	10·7
	40.4*

	Lymphoma

	NCT03655483 (Lin, 2021)
	Classical Hodgkin lymphoma
	≥ 2
	Lugano 2014 criteria
	ORR
	15.8
	85
	Zimberelimab
	69
	NA
	NA
	72.4
	NA
	NA
	NA
	NA

	Neuroendocrine neoplasms

	NCT02939651 (Vijayvergia, 2020)
	Neuroendocrine neoplasms
	≥ 2
	RECIST v1.1
	ORR
	14.6
	29
	Pembrolizumab
	3.4
	2
	23.9
	6.8
	3.0
	3.0
	4.8
	19.8

	Anal SCC

	KEYNOTE-158 (Marabelle, 2022)
	Anal SCC
	≥2
	RECIST v1.1
	ORR
	34.7
	112
	Pembrolizumab
	11.0
	2.0
	28.7*
	18.9*
	17.0*
	15.0*
	11.9
	49.0*

	NCT03597295 (Rao, 2022)
	Anal SCC
	≥2
	RECIST v1.1
	ORR
	7.1
	94
	Retifanlimab
	13.8
	2.3
	46.4*
	24.6*
	15.6*
	11.8*
	10.1
	45.8*

	CARACAS(Lonardi, 2021)
	Anal SCC
	≥2
	RECIST v1.1
	ORR
	17.2
	30
	Avelumab with cetuximab
	10.0
	2.0
	46.0*
	25.7*
	13.8*
	10.1*
	13.9
	53.3*

	
	
	
	
	
	
	30
	Avelumab
	17.0
	4.0
	56.6*
	30.3*
	20.2*
	9.6*
	7.8
	30.0*

	Others

	NCT03667170 (Li, 2021)
	dMMR/MSI-H tumors
	≥ 2
	RECIST v1.1
	ORR
	11.5
	103
	Envafolimab
	42.7
	11.1
	NA
	NA
	NA
	48.5
	NA
	74.6









*Represents data not directly reported in the full text.
Abbreviation: NOS Newcastle–Ottawa scale, FU follow-up, N number of patients, ORR objective response rate, OS overall survival, PFS progression-free survival, 3-m 3-month, 6-m 6-month, 9-m 9-month, 12-m 12-month, NA not available, RECIST v1.1 Response Evaluation Criteria in Solid Tumours Working Group version 1.1, irRECIST immune-related RECIST, ICIs immune checkpoint inhibitors, MTD maximal tolerated dose, DCR disease control rate, irRC immune-related response criteria, 
Treatment: PD-L1 anti-programmed death-ligand 1, NIVO nivolumab, IPI ipilimumab, HX008 pucotenlimab, RT Radiotherapy, SHR-1210 Camrelizumab, TriMixDC-MEL Monocyte-Derived mRNA Electroporated Dendritic Cells, T-VEC talimogene laherparepvec, TQB2450 a humanized immunoglobulin G1 monoclonal antibody against PD-L1, Cy cyclophosphamide.
Cancer type: HNSCC head and neck squamous cell carcinoma, NPC nasopharyngeal carcinoma, NSCLC non-small cell lung cancer, IIP idiopathic interstitial pneumonias, SCLC small cell lung cancer, ESCC esophageal squamous cell carcinoma, GEJ gastroesophageal, CRC colorectal cancer, MSS microsatellite stable, HCC hepatocellular carcinoma, ACC Adrenal gland, RCC renal cell carcinoma, SCC squamous cell carcinoma, HR hormone receptors, HER2 human epidermal growth factor receptor 2, pMMR Proficient mismatch repair, CC cervical cancer, PSA prostate‐specific antigen, RASwt RAS wild-type, dMMR mismatch repair-deficient, MSI-H microsatellite instability-high. 



[bookmark: _Hlk159352958][image: ] Additional Figure 1. Summary of risk of bias in RCTs. “+” (green), and“?” (yellow), represent low, and unclear risk of bias, respectively. RCTs randomized controlled trials.
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