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Pubmed
	Searches
	Results

	#1
	pembrolizumab[Title/Abstract] OR nivolumab[Title/Abstract] OR camrelizumab[Title/Abstract] OR toripalimab[Title/Abstract] OR tislelizumab[Title/Abstract] OR sintilimab[Title/Abstract]
	15353

	#2
	randomized controlled trial[Publication Type] OR randomized[Title/Abstract] OR placebo[Title/Abstract]
	1021350

	#3
	#1 AND #2
	1460


 
Embase
	Searches
	Results

	#1
	'pembrolizumab':ab,ti or 'nivolumab':ab,ti or 'camrelizumab':ab,ti or 'toripalimab':ab,ti or 'tislelizumab':ab,ti or 'sintilimab':ab,ti
	33145

	#2
	'randomized controlled trial':ab,ti or 'randomized':ab,ti or 'placebo':ab,ti 
	1137472

	#3
	#1 AND #2
	4448


 
the Cochrane Library
	Searches
	Results

	#1
	(pembrolizumab):ti,ab,kw or (nivolumab):ti,ab,kw or (camrelizumab):ti,ab,kw or (toripalimab):ti,ab,kw or (tislelizumab):ti,ab,kw or (sintilimab):ti,ab,kw
	5986

	#2
	(randomized controlled trial):ti,ab,kw or (randomized):ti,ab,kw or (placebo):ti,ab,kw
	1358207

	#3
	#1 and #2
	4593





Table S2  Characteristics of the included studies for hypothyroidism.
	Author / year
	RCT number
	Tumor types
	Previous treatment
	Intervention
	Control
	Age (year, I/C)
	Gender (%male, I/C)
	Sample size (I/C)

	
	
	
	
	
	
	
	
	

	Herbst 1 2016
	NCT01905657
	NSCLC
	Yes
	Pembrolizumab 2 mg/kg Q3W
	Chemotherapy
	63/62
	62/61
	648 (339/309)

	Herbst 2 2016
	NCT01905657
	NSCLC
	Yes
	Pembrolizumab 10 mg/kg Q3W
	Chemotherapy
	63/62
	62/61
	652 (343/309)

	Bellmunt 2017
	NCT02256436
	Urothelial carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	67/65
	74.1/74.3
	521 (266/255)

	Cohen 2019
	NCT02252042
	Head-and-neck squamous cell carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	60/60
	84/83
	480 (246/234)

	Eggermont 2018
	NCT02362594
	Melanoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	54/54
	63/60.2
	1011 (509/502)

	Finn 2020
	NCT02702401
	Hepatocellular Carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	67/65
	81.3/83
	413 (279/134)

	Shitara 2018
	NCT02370498
	Gastric or gastrooesophageal junction cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	62.5/60
	68/70
	570 (294/276)

	Kuruvilla 2021
	NCT02684292
	Hodgkin lymphoma
	Yes
	Pembrolizumab 200 mg Q3W
	Targeted therapy
	36/35
	56/59
	300 (148/152)

	Shitara 2020
	NCT02494583
	Gastric cancer
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	61/62.5
	70.3/71.6
	498 (254/244)

	Winer 2021
	NCT02555657
	Metastatic triple-negative breast cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	50/53
	0/1
	601 (309/292)

	Powles 2021
	NCT02853305
	Urothelial carcinoma
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	68/69
	74/74
	644 (302/342)

	André 2020
	NCT02563002
	Colorectal cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/62.5
	46/53
	296 (153/143)

	Kojima 2020
	NCT02564263
	Esophageal cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/62
	86.9/86.3
	610 (314/296)

	Burtness 2019
	NCT02358031
	Head-and-neck squamous cell carcinoma
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	62/61
	83/87
	587 (300/287)

	Galsky 2020
	NCT02500121
	Urothelial carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	65/68
	81/71
	107 (55/52)

	Wakelee 2023
	NCT03425643
	NSCLC
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	63/64
	70.3/71
	557 (290/267)

	Qin 2023
	NCT03062358
	Hepatocellular carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	54/54
	85.7/82.4
	452 (299/153)

	Powles 2022
	NCT03142334
	Clear cell renal cell carcinoma
	No
	Pembrolizumab 200 mg Q3W
	Placebo
	60/60
	70/72
	984 (488/496)

	Long 2022
	NCT03553836
	Melanoma
	No
	Pembrolizumab 200 mg Q3W
	Placebo
	60/61
	62/59
	969 (483/486)

	Chung 2022
	NCT03019588
	Gastric or gastroesophageal junction cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	61/61
	68/79
	91 (47/44)

	Chan 2023
	NCT02611960
	Nasopharyngeal cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	51/53
	83.8/81.9
	228 (116/112)

	Popat 2020
	NCT02991482
	Malignant pleural mesothelioma
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	70/69
	81.9/79.4
	142 (72/70)

	Ren 2023
	NCT02864394
	NSCLC
	Yes
	Pembrolizumab 2 mg/kg Q3W
	Chemotherapy
	61/61
	73.7/77.4
	411 (213/198)

	Reck 2021
	NCT02142738
	NSCLC
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	64.5/66
	59.7/62.9
	304 (154/150)

	Castro 2023
	NCT02220894
	NSCLC
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/63
	71/71
	1251 (636/615)

	Hamid 1 2017
	NCT01704287
	Melanoma
	Yes
	Pembrolizumab 2 mg/kg Q3W
	Chemotherapy
	62/63
	58/64
	349 (178/171)

	Hamid 2 2017
	NCT01704287
	Melanoma
	Yes
	Pembrolizumab 10 mg/kg Q3W
	Chemotherapy
	60/63
	60/64
	350 (179/171)

	Pelosof 2021
	NCT02569242
	Esophageal squamous cell carcinoma
	Yes
	Nivolumab 240mg Q2W
	Chemotherapy
	62.8/64.9
	85/89
	417 (209/208)

	Kelly 2021
	NCT02743494
	Esophageal
or Gastroesophageal Junction Cancer
	Yes
	Nivolumab 240mg Q2W
	Placebo
	62/61
	84/85
	792 (532/260)

	Wu 2019
	NCT02613507
	NSCLC
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	60/60
	78/81
	493 (337/156)

	Hellmann 2018
	NCT02477826
	NSCLC
	No
	Nivolumab 240mg Q2W
	Chemotherapy
	64/64
	69/66
	961 (391/570)

	Ferris 2016
	NCT02105636
	Head-and-neck squamous cell carcinoma
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	59/61
	82.1/85.1
	347 (236/111)

	Robert 2015
	NCT01721772
	Melanoma
	No
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	64/66
	57.6/60.1
	411 (206/205)

	Brahmer 2015
	NCT01642004
	NSCLC
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	62/64
	82/71
	260 (131/129)

	Borghaei 2015
	NCT01673867
	NSCLC
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	61/64
	52/58
	555 (287/268)

	Kang 2017
	NCT02267343
	Gastric or
 gastro-oesophageal junction cancer
	Yes
	Nivolumab 3mg/kg Q2W
	Placebo
	62/61
	69/73
	491 (330/161)

	Carbone 2017
	NCT02041533
	NSCLC
	No
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	63/65
	68/45
	530 (267/263)

	Zimmer 2020
	NCT02523313
	Melanoma
	Yes
	Nivolumab 3mg/kg Q2W
	Placebo
	57/58.5
	53/63
	107 (56/51)

	Larkin 2018
	NCT01721746
	Melanoma
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	59/62
	65/64
	370 (268/102)

	Fennell 2021
	NCT03063450
	Malignant mesothelioma
	Yes
	Nivolumab 240mg Q2W
	Placebo
	70/71
	76/78
	332 (221/111)

	Hamanishi 2021
	JapicCTI-153004
	Ovarian cancer
	Yes
	Nivolumab 240mg Q2W
	Chemotherapy
	58/60
	0/0
	311 (156/155)

	Reardon 2020
	NCT02017717
	Glioblastoma
	Yes
	Nivolumab 3mg/kg Q2W
	Targeted therapy
	55.5/55
	63/64.3
	347 (182/165)

	Bajorin 2021
	NCT02632409
	Urothelial carcinoma
	Yes
	Nivolumab 240mg Q2W
	Placebo
	65.3/65.9
	75.1/7.2
	699 (351/348)

	Shen 2022
	NCT03430843
	Esophageal squamous cell carcinoma
	Yes
	Tislelizumab 200mg Q3W
	Chemotherapy
	62/63
	84.8/84
	495 (255/240)

	Zhou 2023
	NCT03358875
	NSCLC
	Yes
	Tislelizumab 200mg Q3W
	Chemotherapy
	61/61
	77.8/76.3
	792 (534/258)

	Xu 2022
	NCT03116152
	Esophageal squamous cell carcinoma
	Yes
	Sintilimab 200 mg Q3W
	Chemotherapy
	60/60
	92.6/88.4
	181 (94/87)

	Shi 2022
	NCT03150875
	NSCLC
	Yes
	Sintilimab 200 mg Q3W
	Chemotherapy
	61/60
	93.8/90.4
	274 (144/130)

	Huang 2020
	NCT03099382
	Esophageal squamous cell carcinoma
	Yes
	Camrelizumab 200 mg Q2W
	Chemotherapy
	60/60
	91/87
	448 (228/220)

	Lian 2022
	NCT03178123
	Melanoma
	Yes
	Toripalimab 3 mg/kg Q2W
	Interferon
	57.4/57.7
	30.1/41.7
	145 (73/72)


I/C: intervention/control.


Table S3  Characteristics of the included studies for hyperthyroidism.
	Author/year
	RCT number
	Tumor types
	Previous treatment
	Intervention
	Control
	Age 
(year, I/C)
	Gender 
(%male, I/C)
	Sample size (I/C)

	Herbst 1 2016
	NCT01905657
	NSCLC
	Yes
	Pembrolizumab 2 mg/kg Q3W
	Chemotherapy
	63/62
	62/61
	648 (339/309)

	Herbst 2 2016
	NCT01905657
	NSCLC
	Yes
	Pembrolizumab 10 mg/kg Q3W
	Chemotherapy
	63/62
	62/61
	652 (343/309)

	Bellmunt 2017
	NCT02256436
	Urothelial carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	67/65
	74.1/74.3
	521 (266/255)

	Cohen 2019
	NCT02252042
	Head-and-neck squamous cell carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	60/60
	84/83
	480 (246/234)

	Eggermont 2018
	NCT02362594
	Melanoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	54/54
	63/60.2
	1011 (509/502)

	Finn 2020
	NCT02702401
	Hepatocellular carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	67/65
	81.3/83
	413 (279/134)

	Shitara 2018
	NCT02370498
	Gastric or gastrooesophageal junction cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	62.5/60
	68/70
	570 (294/276)

	Kuruvilla 2021
	NCT02684292
	Hodgkin lymphoma
	Yes
	Pembrolizumab 200 mg Q3W
	Targeted therapy
	36/35
	56/59
	300 (148/152)

	Shitara 2020
	NCT02494583
	Gastric Cancer
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	61/62.5
	70.3/71.6
	498 (254/244)

	Winer 2021
	NCT02555657
	Metastatic triple-negative breast cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	50/53
	0/1
	601 (309/292)

	André 2020
	NCT02563002
	Colorectal cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/62.5
	46/53
	296 (153/143)

	Kojima 2020
	NCT02564263
	Esophageal cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/62
	86.9/86.3
	610 (314/296)

	Burtness 2019
	NCT02358031
	Head-and-neck squamous cell carcinoma
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	62/61
	83/87
	587 (300/287)

	Qin 2023
	NCT03062358
	Hepatocellular carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	54/54
	85.7/82.4
	452 (299/153)

	Powles 2022
	NCT03142334
	Clear cell renal cell carcinoma
	No
	Pembrolizumab 200 mg Q3W
	Placebo
	60/60
	70/72
	984 (488/496)

	Long 2022
	NCT03553836
	Melanoma
	No
	Pembrolizumab 200 mg Q3W
	Placebo
	60/61
	62/59
	969 (483/486)

	Chung 2022
	NCT03019588
	Gastric or gastroesophageal junction cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	61/61
	68/79
	91 (47/44)

	Chan 2023
	NCT02611960
	Nasopharyngeal cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	51/53
	83.8/81.9
	228 (116/112)

	Popat 2020
	NCT02991482
	Malignant pleural mesothelioma
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	70/69
	81.9/79.4
	142 (72/70)

	Ren 2023
	NCT02864394
	NSCLC
	Yes
	Pembrolizumab 2 mg/kg Q3W
	Chemotherapy
	61/61
	73.7/77.4
	411 (213/198)

	Reck 2021
	NCT02142738
	NSCLC
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	64.5/66
	59.7/62.9
	304 (154/150)

	Castro 2023
	NCT02220894
	NSCLC
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/63
	71/71
	1251 (636/615)

	Hamid 1 2017
	NCT01704287
	Melanoma
	Yes
	Pembrolizumab 2 mg/kg Q3W
	Chemotherapy
	62/63
	58/64
	349 (178/171)

	Hamid 2 2017
	NCT01704287
	Melanoma
	Yes
	Pembrolizumab 10 mg/kg Q3W
	Chemotherapy
	60/63
	60/64
	350 (179/171)

	Kelly 2021
	NCT02743494
	Esophageal or gastroesophageal junction Cancer
	Yes
	Nivolumab 240mg Q2W
	Placebo
	62/61
	84/85
	792 (532/260)

	Wu 2019
	NCT02613507
	NSCLC
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	60/60
	78/81
	493 (337/156)

	Ferris 2016
	NCT02105636
	Head-and-neck squamous cell carcinoma
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	59/61
	82.1/85.1
	347 (236/111)

	Robert 2015
	NCT01721772
	Melanoma
	No
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	64/66
	57.6/60.1
	411 (206/205)

	Borghaei 2015
	NCT01673867
	NSCLC
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	61/64
	52/58
	555 (287/268)

	Kang 2017
	NCT02267343
	Gastric or gastro-oesophageal junction cancer
	Yes
	Nivolumab 3mg/kg Q2W
	Placebo
	62/61
	69/73
	491 (330/161)

	Zimmer 2020
	NCT02523313
	Melanoma
	Yes
	Nivolumab 3mg/kg Q2W
	Placebo
	57/58.5
	53/63
	107 (56/51)

	Larkin 2018
	NCT01721746
	Melanoma
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	59/62
	65/64
	370 (268/102)

	Hamanishi 2021
	JapicCTI-153004
	Ovarian cancer
	Yes
	Nivolumab 240mg Q2W
	Chemotherapy
	58/60
	0/0
	311 (156/155)

	Reardon 2020
	NCT02017717
	Glioblastoma
	Yes
	Nivolumab 3mg/kg Q2W
	Targeted therapy
	55.5/55
	63/64.3
	347 (182/165)

	Bajorin 2021
	NCT02632409
	Urothelial carcinoma
	Yes
	Nivolumab 240mg Q2W
	Placebo
	65.3/65.9
	75.1/77.2
	699 (351/348)

	Shi 2022
	NCT03150875
	NSCLC
	Yes
	Sintilimab 200 mg Q3W
	Chemotherapy
	61/60
	93.8/90.4
	274 (144/130)

	Lian 2022
	NCT03178123
	Melanoma
	Yes
	Toripalimab 3 mg/kg Q2W
	Interferon
	57.4/57.7
	30.1/41.7
	145 (73/72)


I/C: intervention/control.

Table S4  Characteristics of the included studies for thyroiditis.
	Author / year
	RCT number
	Tumor types
	Previous treatment
	Intervention
	Control
	Age 
(year, I/C)
	Gender 
(%male, I/C)
	Sample size 
(I/C)

	Herbst 1 2016
	NCT01905657
	NSCLC
	Yes
	Pembrolizumab 2 mg/kg Q3W
	Chemotherapy
	63/62
	62/61
	648 (339/309)

	Bellmunt 2017
	NCT02256436
	Urothelial carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	67/65
	74.1/74.3
	521 (266/255)

	Eggermont 2018
	NCT02362594
	Melanoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	54/54
	63/60.2
	1011 (509/502)

	Finn 2020
	NCT02702401
	Hepatocellular carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	67/65
	81.3/83
	413 (279/134)

	Shitara 2020
	NCT02494583
	Gastric cancer
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	61/62.5
	70.3/71.6
	498 (254/244)

	Winer 2021
	NCT02555657
	Metastatic triple-negative breast cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	50/53
	0/1
	601 (309/292)

	André 2020
	NCT02563002
	Colorectal cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/62.5
	46/53
	296 (153/143)

	Kojima 2020
	NCT02564263
	Esophageal cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/62
	86.9/86.3
	610 (314/296)

	Powles 2022
	NCT03142334
	Clear cell renal cell carcinoma
	No
	Pembrolizumab 200 mg Q3W
	Placebo
	60/60
	70/72
	984 (488/496)

	Long 2022
	NCT03553836
	Melanoma
	No
	Pembrolizumab 200 mg Q3W
	Placebo
	60/61
	62/59
	969 (483/486)

	Chung 2022
	NCT03019588
	Gastric or gastroesophageal junction cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	61/61
	68/79
	91 (47/44)

	Reck 2021
	NCT02142738
	NSCLC
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	64.5/66
	59.7/62.9
	304 (154/150)

	Castro 2023
	NCT02220894
	NSCLC
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/63
	71/71
	1251 (636/615)

	Wu 2019
	NCT02613507
	NSCLC
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	60/60
	78/81
	493 (337/156)

	Ferris 2016
	NCT02105636
	Head-and-neck squamous cell carcinoma
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	59/61
	82.1/85.1
	347 (236/111)

	Borghaei 2015
	NCT01673867
	NSCLC
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	61/64
	52/58
	555 (287/268)

	Kang 2017
	NCT02267343
	Gastric or gastro-oesophageal junction cancer
	Yes
	Nivolumab 3mg/kg Q2W
	Placebo
	62/61
	69/73
	491 (330/161)

	Zimmer 2020
	NCT02523313
	melanoma
	Yes
	Nivolumab 3mg/kg Q2W
	Placebo
	57/58.5
	53/63
	107 (56/51)

	Bajorin 2021
	NCT02632409
	Urothelial carcinoma
	Yes
	Nivolumab 240mg Q2W
	Placebo
	65.3/65.9
	75.1/77.2
	699 (351/348)


I/C: intervention/control.


Table S5  Characteristics of the included studies for hypophysitis.
	Author / year
	RCT number
	Tumor types
	Previous treatment
	Intervention
	Control
	Age 
(year, I/C)
	Gender (%male, I/C)
	Sample size 
(I/C)

	Herbst 1 2016
	NCT01905657
	NSCLC
	Yes
	Pembrolizumab 2 mg/kg Q3W
	Chemotherapy
	63/62
	62/61
	648 (339/309)

	Herbst 2 2016
	NCT01905657
	NSCLC
	Yes
	Pembrolizumab 10 mg/kg Q3W
	Chemotherapy
	63/62
	62/61
	652 (343/309)

	Eggermont 2018
	NCT02362594
	Melanoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	54/54
	63/60.2
	1011 (509/502)

	Finn 2020
	NCT02702401
	Hepatocellular carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	67/65
	81.3/83
	413 (279/134)

	Shitara 2018
	NCT02370498
	Gastric or gastrooesophageal junction cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	62.5/60
	68/70
	570 (294/276)

	Shitara 2020
	NCT02494583
	Gastric cancer
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	61/62.5
	70.3/71.6
	498 (254/244)

	André 2020
	NCT02563002
	Colorectal cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/62.5
	46/53
	296 (153/143)

	Kojima 2020
	NCT02564263
	Esophageal cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/62
	86.9/86.3
	610 (314/296)

	Burtness 2019
	NCT02358031
	Head-and-neck squamous cell carcinoma
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	62/61
	83/87
	587 (300/287)

	Qin 2023
	NCT03062358
	Hepatocellular carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	54/54
	85.7/82.4
	452 (299/153)

	Powles 2022
	NCT03142334
	Clear cell renal cell carcinoma
	No
	Pembrolizumab 200 mg Q3W
	Placebo
	60/60
	70/72
	984 (488/496)

	Long 2022
	NCT03553836
	Melanoma
	No
	Pembrolizumab 200 mg Q3W
	Placebo
	60/61
	62/59
	969 (483/486)

	Popat 2020
	NCT02991482
	Malignant pleural mesothelioma
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	70/69
	81.9/79.4
	142 (72/70)

	Reck 2021
	NCT02142738
	NSCLC
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	64.5/66
	59.7/62.9
	304 (154/150)

	Castro 2023
	NCT02220894
	NSCLC
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/63
	71/71
	1251 (636/615)

	Hamid 1 2017
	NCT01704287
	Melanoma
	Yes
	Pembrolizumab 2 mg/kg Q3W
	Chemotherapy
	62/63
	58/64
	349 (178/171)

	Hamid 2 2017
	NCT01704287
	Melanoma
	Yes
	Pembrolizumab 10 mg/kg Q3W
	Chemotherapy
	60/63
	60/64
	350 (179/171)

	Ferris 2016
	NCT02105636
	Head-and-neck squamous cell carcinoma
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	59/61
	82.1/85.1
	347 (236/111)

	Robert 2015
	NCT01721772
	Melanoma
	No
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	64/66
	57.6/60.1
	411 (206/205)

	Kang 2017
	NCT02267343
	Gastric or gastro-oesophageal junction cancer
	Yes
	Nivolumab 3mg/kg Q2W
	Placebo
	62/61
	69/73
	491 (330/161)

	Zimmer 2020
	NCT02523313
	Melanoma
	Yes
	Nivolumab 3mg/kg Q2W
	Placebo
	57/58.5
	53/63
	107 (56/51)

	Yau 2022
	NCT02576509
	Hepatocellular carcinoma
	No
	Nivolumab 240mg Q2W
	Targeted therapy
	65/65
	85/85
	730 (367/363)


I/C: intervention/control.
Table S6  Characteristics of the included studies for adrenal insufficiency.
	Author / year
	RCT number
	Tumor types
	Previous treatment
	Intervention
	Control
	Age 
(year, I/C)
	Gender (%male, I/C)
	Sample size (I/C)

	Herbst 1 2016
	NCT01905657
	NSCLC
	Yes
	Pembrolizumab 2 mg/kg Q3W
	Chemotherapy
	63/62
	62/61
	648 (339/309)

	Herbst 2 2016
	NCT01905657
	NSCLC
	Yes
	Pembrolizumab 10 mg/kg Q3W
	Chemotherapy
	63/62
	62/61
	652 (343/309)

	Bellmunt 2017
	NCT02256436
	Urothelial carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	67/65
	74.1/74.3
	521 (266/255)

	Eggermont 2018
	NCT02362594
	Melanoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	54/54
	63/60.2
	1011 (509/502)

	Finn 2020
	NCT02702401
	Hepatocellular carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	67/65
	81.3/83
	413 (279/134)

	Shitara 2020
	NCT02494583
	Gastric cancer
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	61/62.5
	70.3/71.6
	498 (254/244)

	Winer 2021
	NCT02555657
	Metastatic triple-negative breast cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	50/53
	0/1
	601 (309/292)

	André 2020
	NCT02563002
	Colorectal cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/62.5
	46/53
	296 (153/143)

	Burtness 2019
	NCT02358031
	Head-and-neck squamous cell carcinoma
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	62/61
	83/87
	587 (300/287)

	Powles 2022
	NCT03142334
	Clear cell renal cell carcinoma
	No
	Pembrolizumab 200 mg Q3W
	Placebo
	60/60
	70/72
	984 (488/496)

	Long 2022
	NCT03553836
	Melanoma
	No
	Pembrolizumab 200 mg Q3W
	Placebo
	60/61
	62/59
	969 (483/486)

	Chung 2022
	NCT03019588
	Gastric or gastroesophageal junction cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	61/61
	68/79
	91 (47/44)

	Chan 2023
	NCT02611960
	Nasopharyngeal cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	51/53
	83.8/81.9
	228 (116/112)

	Popat 2020
	NCT02991482
	Malignant pleural mesothelioma
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	70/69
	81.9/79.4
	142 (72/70)

	Castro 2023
	NCT02220894
	NSCLC
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/63
	71/71
	1251 (636/615)

	Hellmann 2018
	NCT02477826
	NSCLC
	No
	Nivolumab 240mg Q2W
	Chemotherapy
	64/64
	69/66
	961 (391/570)

	Ferris 2016
	NCT02105636
	Head-and-neck squamous cell carcinoma
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	59/61
	82.1/85.1
	347 (236/111)

	Yau 2022
	NCT02576509
	Hepatocellular Carcinoma
	No
	Nivolumab 240mg Q2W
	Targeted therapy
	65/65
	85/85
	730 (367/363)

	Hamanishi 2021
	JapicCTI-153004
	Ovarian cancer
	Yes
	Nivolumab 240mg Q2W
	Chemotherapy
	58/60
	0/0
	311 (156/155)

	Bajorin 2021
	NCT02632409
	Urothelial carcinoma
	Yes
	Nivolumab 240mg Q2W
	Placebo
	65.3/65.9
	75.1/77.2
	699 (351/348)

	Huang 2020
	NCT03099382
	Esophageal squamous cell carcinoma
	Yes
	Camrelizumab 200 mg Q2W
	Chemotherapy
	60/60
	91/87
	448 (228/220)


I/C: intervention/control.

Table S7  Characteristics of the included studies for diabetes mellitus.
	Author / year
	RCT number
	Tumor types
	Previous treatment
	Intervention
	Control
	Age (year, I/C)
	Gender 
(%male, I/C)
	Sample size 
(I/C)

	Herbst 1 2016
	NCT01905657
	NSCLC
	Yes
	Pembrolizumab 2 mg/kg Q3W
	Chemotherapy
	63/62
	62/61
	648 (339/309)

	Herbst 2 2016
	NCT01905657
	NSCLC
	Yes
	Pembrolizumab 10 mg/kg Q3W
	Chemotherapy
	63/62
	62/61
	652 (343/309)

	Eggermont 2018
	NCT02362594
	Melanoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	54/54
	63/60.2
	1011 (509/502)

	Finn 2020
	NCT02702401
	Hepatocellular carcinoma
	Yes
	Pembrolizumab 200 mg Q3W
	Placebo
	67/65
	81.3/83
	413 (279/134)

	Shitara 2018
	NCT02370498
	Gastric or gastrooesophageal junction cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	62.5/60
	68/70
	570 (294/276)

	Shitara 2020
	NCT02494583
	Gastric cancer
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	61/62.5
	70.3/71.6
	498 (254/244)

	Winer 2021
	NCT02555657
	Metastatic triple-negative breast cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	50/53
	0/1
	601 (309/292)

	André 2020
	NCT02563002
	Colorectal cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/62.5
	46/53
	296 (153/143)

	Kojima 2020
	NCT02564263
	Esophageal cancer
	Yes
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	63/62
	86.9/86.3
	610 (314/296)

	Powles 2022
	NCT03142334
	Clear cell renal cell carcinoma
	No
	Pembrolizumab 200 mg Q3W
	Placebo
	60/60
	70/72
	984 (488/496)

	Long 2022
	NCT03553836
	Melanoma
	No
	Pembrolizumab 200 mg Q3W
	Placebo
	60/61
	62/59
	969 (483/486)

	Reck 2021
	NCT02142738
	NSCLC
	No
	Pembrolizumab 200 mg Q3W
	Chemotherapy
	64.5/66
	59.7/62.9
	304 (154/150)

	Wu 2019
	NCT02613507
	NSCLC
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	60/60
	78/81
	493 (337/156)

	Robert 2015
	NCT01721772
	Melanoma
	No
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	64/66
	57.6/60.1
	411 (206/205)

	Borghaei 2015
	NCT01673867
	NSCLC
	Yes
	Nivolumab 3mg/kg Q2W
	Chemotherapy
	61/64
	52/58
	555 (287/268)

	Kang 2017
	NCT02267343
	Gastric or gastro-oesophageal junction cancer
	Yes
	Nivolumab 3mg/kg Q2W
	Placebo
	62/61
	69/73
	491 (330/161)

	Zimmer 2020
	NCT02523313
	Melanoma
	Yes
	Nivolumab 3mg/kg Q2W
	Placebo
	57/58.5
	53/63
	107 (56/51)

	Bajorin 2021
	NCT02632409
	Urothelial carcinoma
	Yes
	Nivolumab 240mg Q2W
	Placebo
	65.3/65.9
	75.1/77.2
	699 (351/348)

	Huang 2020
	NCT03099382
	Esophageal squamous cell carcinoma
	Yes
	Camrelizumab 200 mg Q2W
	Chemotherapy
	60/60
	91/87
	448 (228/220)


I/C: intervention/control.
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[bookmark: OLE_LINK4][bookmark: OLE_LINK8][bookmark: OLE_LINK10]Figure S1.  Risk of bias item presented as percentages across all included studies.
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[bookmark: OLE_LINK14]Figure S3. Forest plots of the relative risks of hypophysitis related to different PD-1 inhibitors.
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Figure S4. Forest plots of the relative risks of adrenal insufficiency related to different PD-1 inhibitors.
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Figure S5. Forest plots of the relative risks of diabetes mellitus related to different PD-1 inhibitors.
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Figure S6. Forest plots of the relative risks of hypothyroidism related to different tumor types.
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Figure S7. Forest plots of the relative risks of hyperthyroidism related to different tumor types.
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Figure S8. Forest plots of the relative risks of thyroiditis related to different tumor types.
[image: Figure S9  垂体炎-肿瘤类型]
Figure S9. Forest plots of the relative risks of hypophysitis related to different tumor types.
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Figure S10. Forest plots of the relative risks of adrenal insufficiency related to different tumor types.
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Figure S11. Forest plots of the relative risks of diabetes mellitus related to different tumor types.
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Figure S12. Forest plots of the relative risks of hypothyroidism related to different doses of PD-1 inhibitors.
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Figure S13. Forest plots of the relative risks of hyperthyroidism related to different doses of PD-1 inhibitors.
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Figure S14. Forest plots of the relative risks of hypophysitis related to different doses of PD-1 inhibitors.
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Figure S15. Forest plots of the relative risks of hypothyroidism related to previous treatments.
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Figure S16. Forest plots of the relative risks of hyperthyroidism related to previous treatments.
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Figure S17. Forest plots of the relative risks of thyroiditis related to previous treatments.
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Figure S18. Forest plots of the relative risks of hypophysitis related to previous treatments.
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[bookmark: OLE_LINK190]Figure S19. Forest plots of the relative risks of adrenal insufficiency related to previous treatments.
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Figure S20. Forest plots of the relative risks of diabetes mellitus related to previous treatments.
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Total (95% Cl) 3899 3425 100.0% 4.17[1.98,875] -

Total events 8 4

Heterageneity: Talr = 0.00; ChP= 7.14, 0= 12 (P = 0.85); F= 0% T T

Testfor overall effect 2= 3.77 (
Tect for subaroun diferences: Chi

0002)

) e Favours [PD-1] Favours [control]

o





image9.png
Control Risk Ratio Risk Ratio

Study or Su s Total Events Total Weight M.H, Fixed, 95% CI M.H, Fixed, 95% CI
43.ANSCLC

Castro 2023 3 BB 0 615 53% 677(0.3513078) —t*
Hethst 1 2016 1033 0 300 55%  274(011,66.90) —

Herhst 2 2016 10343 0 300 55%  270[01,6612) ————
Reck 2021 1154 0 150 53%  2820012,71.18) e —
Subtotal (95% CI) 72 1383 216%  3.77[0.80, 17.65] T

Total events 6

Heterageneity: ChF = 0.25, = 3 (P = 0.97); F= 0%

Test for overall eflct Z= 1,68 (P = 0.09)

432 Melanoma

Eggermont 2018 11508 1 ED2 106% 1085[1.41,83.72) e
Hamid 12017 10178 0 171 3%  288(012,7028) ———
Hamid 22017 10179 0 171 4% 28700126089 ————
Long 2022 12 483 0 486 5.2% 25.15[1.49, 42357 -
Robert 2015 16 0 205 53%  289(012,7288) ————
Zimmer 2020 1 8B 0 51 55%  274[011,6571) T
Subtotal (95% CI) 1611 1586 37.2%  8.26[275,24.84] —~—
Total events 27 1

Heterageneity: ChF = 2.36, if= 5 (P = 0.80); F= 0%

Test foraveral eflect Z= 3.76 (P = 0.0002)

433 Head.and.neck squamous cell carcinoma

Burtness 2018 130 0 287 4% 2870012,707) ——
Ferrs 2016 2 23 0 111 7A%  236[011,4881) ———
Subtotal (95% CI) 536 398 125%  258[029,2323] ——eGESREe—

Total events 3 0

Heterageneity: ChF = 0.01, =1 (P= 0.93), F= 0%

Test for overall efect Z= 0.85 (P = 0.40)

434 Digestive system tumors

Anié 2020 2 153 0 143 54%  468(023,9650) s e
Kang 2017 1330 0 181 7.0% 14700063580 s E—
Kojima 2020 10314 0 20 54% 28300126018 ————
Shitara 2018 4284 0 278 54% 845004615620 .
Shitara 2020 10284 0 204 53%  288(012,70.42) —_—T
Subtotal (95% CI) 1345 1120 286%  3.92[1.0215.01] [

Total events 9 0

Heterageneity: ChF = 0.72, = 4 (P= 0.95); F= 0%

Test for overall efect Z= 1.9 (P = 0.05)

Total (95% Cl) 4964 4487 100.0% 533266, 10.70] -

Total events 45 1

Heterogeneity: Chi*=4.15, df= 16 (P = 1.00); = 0%
Testfor oversll effect: 2= 4.71 (P < 0.00001)
Test for subaroun diferences: Chiz= 1 40 df= 3 (P=071).

oo 01
Favours [PD-1] Fan

ERL
s [control]
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PD-1 Control Risk Ratio Risk Ratio

Study or Su s Total Events Total Weight M.H.Random, 95% CI M.H, Random, 95% CI
52.1NSCLC
Castro 2023 4 BB 1 615 11.0%  3870043,3051) —
Hellmann 2018 1 oam 0 570 52%  4370018,108.99] S
Hethst 1 2016 2 339 0 300 57% 45600229459 —_—tY—
Hethst 2 2016 3 33 0 300 60% 631003312160 —_—"
Subtotal (95% CI) 1709 1803 28.0%  455[1.15,17.97] ——
Total events 10 1
Heterageneity: Tau = 0.00; ChP = 0.07, if= 3 (P = 1.00), F= 0%
Test for overall eflect Z= 2.16 (P = 0.03)
5.2.2 Melanoma
Eggermont 2018 5 809 4 502 309% 1230033458 ——
Long 2022 13 483 0 486  B.6%  27.7(162,45572 ————
Subtotal (95% CI) 992 988 37.5%  4.73[0.15,146.22] ———
Total events 18
Heterogeneiy: Tau*= 4 98; Ch - 80%
Test for overal efect Z-
5.2.3 Head-and.neck squamous cell carcinoma
Burtness 2018 2 30 0 287 58%  478[023,9922) e
Ferrs 2016 123 0 111 52% 14200063453 s e——
Subtotal (95% CI) 536 398 10.9%  2.69[0.30,24.22] ———
Total events 3 0
Heterageneity: Tau = 0.00; ChP= 0.30, if= 1 (P= 0.59), F= 0%
Test for overall efect Z= 0.68 {
5.2.4 Digestive system tumors
Ané 2020 4 153 0 143 2%  8.42(0.46,15083) .
Chung 2022 1470 a4 52%  2810012,6727) S e —
Huang 2020 1228 0 2 52%  280[012,7069 R
Shitara 2020 10286 1 204 69%  095(006,1527) e
Subtotal (95°% Cl) 682 651 236% 27606212341
Total events v 1
Heterogeneity: Tau*= 0.00; Ch 0%
Test for overal efect Z-
Total (95% CI) 3919 380 1000%  287[139,5.95]
Total events 38 6

=0%

Heterogeneity: Tau®= 0.00; Chi*= 6 60, df= 11 (P = 0.83);
Testfor overall effect 2= 2.85 (
Tect for subaroun diferences: Chi

oo 01 ECRL
Favours [PD-1] Favours [control]

004)
037 df=3 (P =008

o
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PD-1 Control

Study or Su s Total Events Total Weight M.
6.2.1NSCLC

Borghaei 2015 0 287 1288 174%
Herbst1 2016 133 0 w8 58%
Herbst2 2018 2 a3 0 w8 58%
Reck 2021 FRRL™ 0 150 56%
Wu 2018 133 0 188 75%
Subtotal (95% CI) 1460 192 41.9%
Total events 5 1

Heterageneity: ChF = 1.69, df= 4 (P = 0.78); F= 0%

Testfor oversl effect: 2 38
6.2.2 Melanoma

Eggermont 2018 5 509 0 sz
Long 2022 2 483 0 s 55%
Robert 2015 1208 0 s 55%
Zimmer 2020 1 s 0 s 58w
Subtotal (95% CI) 1254 1240 22.4%
Total events 9 0
Heterogeneity: Chi*= 053, df=3 (P = 0.91); = 0%

Testfor oversll effect: 2= 220 (P = 0.03)

6.2.4 Digestive system tumors

André 2020 1183 0 143 5w
Huang 2020 128 0 20 56%
Kang 2017 2 33 0181 74%
Kojima 2020 131 0 29 5%
Shitara 2018 1 204 0 27 5%
Shitara 2020 1 254 0 244 56%
Subtotal (95% CI) 1573 1310 35.8%
Total events 7 0
Heterogeneity: Chi*=0.01, df= 5 (P = 1.00); = 0%

Testfor oversll effect: 2= 1.54 (P = 0.12)

Total (95% CI) 4287 3776 100.0%

Total events 2 1
Heterageneity: ChF= 3.10, o= 14 (P = 1.00); F= 0%
Testfor oversll effect: 2= 2.7 (P = 0.008)
Tect for subaroun diferences: Chiz= 1 23 df= 2 (P = 0 54)

Risk Ratio
Fixed, 95% CI

031 0.01,7561]
274[0.11,66.90]
451(0.22,93.49)
292[012,7118)
1.39[0.06, 34.02)
17710.50,6.31]

56% 10.85[0.60,195.69)

503[0.24,104.52)
299[0.12,72.86]
274[0.11,65.71]
5.38[1.20,24.12]

281(0.12,68.31]
290(0.12,7069)
245[012,5068)
283[0.12,69.16]
282(0.12,68.86]
288[012,7042)
2.7610.76, 10.06]

2.93[1.37,6.28]

Risk Ratio
00, 95% CI

oo 01
Favours [PD-1] Fan

ERL
s [control]
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PD-1

Control

Study or Su s Total Events
12.1Low dosage

Anaré 2020 19 183 3
Bajorin 2021 34 38 5
Bellmunt 2017 17 288 3
Borghaei 2015 19 287 0
Brahmer 2015 5 13 0
Burlness 2019 55 a0 18
Carbone 2017 17 287 1
Castro 2023 ooB® 10
Chan 2023 0 1E 1
Chung 2022 5 47 0
Cahen 2018 I 24 9
Eggermont 2018 73 s0a 14
Fennell 2021 1o 1
Ferris 2016 9 2% 1
Finn 2020 14 270 7
Galsky 2020 145 6
Hamanishi 2021 8 18 0
Harnic 1 2017 16 178 1
Hellmann 2018 25 am 0
Herbst1 2016 28 33 1
Huang 2020 38 238 3
Kang 2017 10 330 1
Kelly 2021 50 532 4
Kojima 2020 36 314 7
Kuruwilla 2021 23 e 2
Larkin 2018 19 288 0
Lian 2022 4 73 14
Long 2022 83 483 18
Pelosof 2021 23 29 3
Fopat 2020 3 7 0
Powles 2021 ) 1
Powles 2022 85 s 13
ain 2023 28 290 8
Reardon 2020 ERRRT: 2
Reck 2021 16 154 3
Ren 2023 8 213 2
Robert 2015 9 208 1
Shen 2022 26 258 0
shi 2022 26 144 0
Shitara 2018 23 204 1
Shitara 2020 2 284 10
Wakelee 2023 15 200 2
Winer 2021 24 309 4
Wu 2019 15 337 0
Xu2022 12 e 1
Zhou 2023 62 534 2
Zimmer 2020 v s 1
Subtotal (95% CI) 12232

Total events 1249 194

Total_Weight
143 24%
48 30%
255 23%
268 07%
120 07%
27 41%
263 12%
615 37%
12 36%

44 07%
234 36%
502 4.0%
"eo12%
1eo12%
134 31%

52 31%
155 07%
mo12%
570 07%
;09 12%
220 24%
161 12%
260 28%
295 33%
152 19%
102 07%

T2 39%
48 41%
08 24%

0 07%
42 12%
495 39%
153 3.4%
185 18%
150 23%
198 20%
05 12%
240 07%
130 07%
a6 12%
244 35%
267 19%
202 27%
156 07%

a7 12%
258 20%

51 12%

10550  97.5%

Heterogeneity Tau®= 0.33; Chi*= 100.35, df= 46 (P < 0.00001);
Testfor oversll effect: 2= 13.03 (P < 0.00001)

12.2 High dosage

Harnid 2 2017 15 179
Herbst 2 2018 2 a3
Subtotal (95% CI) 522
Total events 43

Heterageneity: Taw"= 0.00; Chi*= 0.1,
Testfor oversll effect: Z= 4.08 (P < 0.0001)

Total (95% CI)
Total events

12754
1202

Heterogeneity Tau®= 0.35; Chi*= 105.41, df= 48 (P < 0.00001);
3.31 (P < 0.00001)
288 df=1 (P=000)

Testfor oversl effect: 2
Tect for subaroun diferences: Ghi

1o 1w
1 a0 12%
480 25%
2
=1(P=069;F=0%
11030 100.0%
196

Risk Ratio
Random, 95% CI

592[1.79,1958)
6.74[267,17.04]
543[161,1831]
36.43[2.21,600.35]
10.83[061,193.94]
292[1.75,4.85]
16.75[2.24,124.92)
7.45(3.89,14.25]
1.7610.88, 3.49)
10.31[059,181.22)
3.911(1.93,7.92)
514[294,899)
552[0.72,42.25]
423[054,33.00]
0.95[0.40,2.32)
221(092,531]
16.89[0.98,290.14]
15.37 [2.06,114.64]
74291454,1216.64]
25.52(3.49,186.46]
1222(383,39.02)
488[063,37.78)
6.11(223,16.73)
485(219,1072)
11.81(283,49.21]
1493 [0.91,245.06]
1,69[0.95,3.00]
454(283,760]
763[2.33,25.02)
6.81(0.36,129.44]
35111482, 255,62
6.65[3.76,11.75]
1.7910.84,383)
408[0.89,1861]
519[1.55,17.46]
13.01(3.14,53.92)
8.95[1.15,70.05]
49.89[3.06,814.20]
47.88[2.95,777.90]
21.59[2.94,158.81]
202[0.97,4.20)
6.911[1.59,20.91]
567[1.99,16.14]
14.40[0.87,239.12)
11.1111.47,8364)
14.98[369,60.75]
6.38[0.81,50.05]
5.4914.25,7.09]

4%

1433[1.91,107.31]
25.22(3.45,184.30)
19.08[4.64,7853]

5.6914.40,7.35]
=54%

——

oo

Risk Ratio
H, Random, 95% CI

*

01
Favours [PD-1] Fan

10
s [control]
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image13.png
PD-1 Control

Study o Su s Total Events Total Weight
2.2.1Low dosage

Anaré 2020 6 153 0 143 10%
Bajorin 2021 33 381 3 a8 60%
Bellmunt 2017 10 288 1288 20%
Borghaei 2015 4 27 0 8 10%
Burlness 2019 8 300 3 287 61%
Castra 2023 38 B3 4 B1S 81%
Chan 2023 3 18 0 oMz 1%
Chung 2022 3 a7 0 4 10%
Cahen 2018 5 248 123 20%
Eggermont 2018 52 509 6 802 120%
Fennell 2021 2 23 0o 13%
Ferris 2016 9 279 0 13 13%
Finn 2020 4 18 0 o188 10%
Hamanishi 2021 7o 0T 10%
Harnid 1 2017 12 33 3 a8 6%
Herbst1 2018 2 33 08 13%
Kang 2017 35 5312 1280 2%
Kelly 2021 13314 2 20 41%
Kojima 2020 8 148 0 o182 10%
Kuruwilla 2021 5 288 102 20%
Lian 2022 4 73 17 20%
Long 2022 50 483 3 488 59%
Fopat 2020 2 72 0T 10w
Powies 2022 53 488 0

ain 2023 15 209 2 153 5%
Reardon 2020 5 182 0 188 10%
Reck 2021 [ERRETS 2 180 0%
Ren 2023 0 23 0 188 10%
Robert 2015 7 o208 0 2 10%
shi 2022 12 144 013 10%
Shitara 2018 12 204 1278 20%
Shitara 2020 1 254 0 244 10%
Winer 2021 1 308 0 202 10%
Wu 2019 1oaw 0 188 14%
Zimmer 2020 5 8 0 s 10%
Subtotal (95% CI) 9255 7803 92.7%
Total events 34

Heterogeneity: Chi* =34 (P=095) F= 0%

Testfor oversll effect: Z= 15.06 (P < 0.00001)

2.2.2 High dosage
Harnid 2 2017 2 178 0T 1%
Herbst 2 2018 0 a3 3 a8 63%
Subtotal (95% CI) 522 480 73%
Total events 2 3

Heterogeneity: Chi*=0.02, df= 1 (P = 0.89); = 0%

Testfor oversll effect: 2= 3.09 (P = 0.002)

Total (95% CI) 9777 8283 100.0%

Total events 530 7
Heterogeneity: Chi*= 22.06, df= 36 (P = 0.97);
Testfor oversll effect: Z= 15.40 (P < 0.00001)
Tect for subaroun diferences: Chiz= 093 df=1 (P=033)

= 0%

v Cl.

12161069, 213.85]
10.91(3.38,35.23)
9.50[1.24,74.35]
8.411[0.45,155.40]
255[068,952]
9.19[3.30,25.58)
6.7610.35,120.41]
6.56[0.35,12353)
4761056, 40.41]
855(3.70,19.72)
236 [0.11,48.81]
9.16[0.54,156.23]
8.94[0.43,164.71]
14.41(0.83,250.44)
36511.04,1280]
245[0.12,5068)
17.11[2.36,12417)
6.13[1.3,26.92)
17.4811.02,299.75]
1.90[0.23,16.09]
2357[3.29,17037)
16.77 [5.27,53.40)
486[0.24,99.5]

496 1.0% 10875673, 175634]

384[0.89,16.57]
9.98[0.56,179.08]
536[1.21,23.76]
38.13[2.32,626.19)
14.93[0.85, 259.67]
225911.35,377.72)
11.27 [1.47,86.06]
221011.31,372.96]
21.7411.29,367.24)
10,68 [0.63,180.15]
10.04 057,177.09]
1033 [7.63, 14.01]

47810.23,98.80]
6.0111.80,20.01]
5.83[1.91,17.85]

10.017.46,13.42]

oo

Risk Ratio
H, Fixed, 95% CI

01 ECRL
Favours [PD-1] Favours [cont





image14.png
PD-1

Study o Su
4.2.1Low dosage

André 2020 2 183
Burlness 2019 1 a0
Castra 2023 3 63
Eggermont 2018 1 09
Ferris 2016 2 23
Finn 2020 2 279
Harnid 1 2017 117
Herbst1 2018 1 33
Kang 2017 133
Kojima 2020 13
Long 2022 12 483
Fopat 2020 17
Powies 2022 2 48
ain 2023 1 209
Reck 2021 1184
Robert 2015 1 208
Shitara 2018 4 204
Shitara 2020 1254
Yau 2022 137
Zimmer 2020 1 s
Subtotal (95% CI) 5047
Total events 50

Heterogeneity: Chi*
Testfor overall effect Z=

4.2.2 High dosage
Harnid 2 2017 17
Herbst 2 2018 1 a3
Subtotal (95% CI) 522

Total events 2
Heterogeneity: Chi*=0.00, df= 1 (P = 0.98);
Test for overall effect 2= 0.89 (

Total (95% CI) 6469

Total events 52

Testfor oversl effect: 2
Tect for subaroun diferences: Chi

85, =19 (P = 1.00);
87 (P < 0.00001)

n

96 (P < 0.00001)
023 df=1 (P=063

Control
s Total Events Total Weight M.

0 43
0 287
0 815
102
0o
0 13
0o
0 308
0 18
0 2%
0 s
oo
0 4o
0 183
0 180
0 28
0 27
0 2a4
0 3
0o s
5223

0%

0on
0 309

480
0

0%

5703 100.0%

1
Heterogeneity: Chi*= 4.7, df= 21 (P = 1.00); = 0%

Risk Ratio
Fixed, 95% CI

42%  488[0.23,96.56)
41%  287(012,7017)
41%  6.77(0.35,130.78)
81% 1085[1.41,83.72)
55%  236(0.11,4881)
55%  241(012,49.87)
41%  288(012,7028)
42%  274[0.1,66.90)
54%  147[0.05,3534)
42%  283(0.12,69.16]

40% 25.15[1.49,423.67)

41%  297[012,70.44)
40%  50810.24, 105,58
53% 154[006,37.58)
41%  282[012,7113)
41%  299[012,7288]
42% 8450046, 156.24)
41%  288[012,7042]
41%  297[012,7260)
42% 274 [0101,6571)
916%  4.95(260,9.42]
41%  287[012,6089)
43%  270[011,68.12]
84%  278[029,26.66]

4771257, 884

oo

Risk Ratio
00, 95% CI

e —
-
01 100
Favours [PD-1] Favours [control]





image15.png
PD-1 Control Risk Ratio Risk Ratio

Study or Su s Total Events Total Weight M.H,Random, 95%Cl H, Random, 95% CI
14.1Yes
Anié 2020 19 153 3 143 24%  592(1.79,1956]
Bajorin 2021 3 381 5 348 30%  674[267,17.04]
Bellmunt 2017 17266 3 255 23%  543[161,1831] —_—
Borghaei 2015 19 287 0 268 07%  36.43[221,600.35 -
Brahmer 2015 5 131 0 129 07% 1083[061,19394] I Eme—
chan 2023 20 116 11 112 3E%  1.76(0.85,3.49] —
Chung 2022 5 47 0 44 07% 1031[059,181.22 S EEn—
Gohen 2018 a7 26 9 234 3E% 3910193797 -
Eggermont 2018 73 509 14 502 4D%  514[294,899] -
Fennell 2021 oo 111 12%  551(072,4228)
Ferrs 2016 9 23 1 11 12% 4230543300 I
Finn 2020 12787 134 3% 096(0.40,232]
Galsky 2020 185 6 52 31%  221(092,531]
Hamanishi 2021 8 156 0 155 07% 1689(098,200.14]
Hamid 12017 16178 1 71 12% 1537 (206, 11464]
Hamid 22017 15178 4 A7 12%  143301.91,107.31]
Hethst 1 2016 28 338 1 308 12% 2552[3.49,16.46]
Herhst 2 2016 28 33 1 308 12% 2522[.45,18430]
Huang 2020 38 228 3 220 24% 1222(383,39.02]
Kang 2017 10330 1 161 12%  488[063,37.78] 7
Kelly 2021 50 532 4 260 28% 61102231673
Kojita 2020 3 314 7 296 33%  485[219,10.72 —_
Kurwilla 2021 23 148 2 152 19%  11.81[283,4921] —
Larkin 2018 19 268 0 102 07% 1493[0.91,24506] —
Lian 2022 20 73 14 72 39% 1691095300 s
Pelosof 2021 23 208 3 208 24%  763[233,2502]
Popat 2020 3 72 0 70 07% 68103612044
ain 2023 28 209 8 153 34%  1.79(0.84,383]
Reardon 2020 9 182 2 185 18%  408[089, 1851
Ren 2023 28 213 2 198 20%  1301[314,5392]
Shen 2022 26 255 0 240 07% 4983 [206,814.20]
shi 2022 26 144 0 130 07% 4788295, 777.90]
Shitara 2018 23 284 1 276 12% 2159[204,15881]
Wakelee 2023 15 280 2 267 19%  591[159,2091]
Winer 2021 20 308 4 292 27%  567(1.99,1614] -
Wu 2019 153 0 156 07% 1440[0.87,23917] T
xu2022 12 @ 1 87 12%  101101.47,8364 —_—
Znou 2023 62 53 2 25 20%  1439[369,6075
Zimmer 2020 756 1 51 12%  B3s[s1, 5008 T
Subtotal (95% CI) 9273 7372 13.9% 5.85[4.27,8.02] *
Total events 873 121
Heterageneity: Tal = 0.44; ChP = 82.39, df= 38 (P < 0.0001); F= 54%
Test for veral eflect Z= 10.97 (P < 0.00001)
142N0
Burtness 2018 5 300 18 287 41% 2920176485 -
Carbane 2017 17267 1263 12%  16.75(224,12482 E—
Castro 2023 7763 10 615 37%  7.45[3.89,1425 -
Hellmann 2018 25 39 0 570 07% 7420454121654 —
Long 2022 83 483 18 486 41%  4.64(283,7.60] -
Powles 2021 3302 1342 12% 351148225552 -
Powles 2022 8 488 13 496 39%  665[376,11.75 -
Retk 2021 1615 3 150 23%  519[1.5517.46] —_—
Robert 2015 9 206 1 5 12%  8eE[1.1570.08]
Shitara 2020 21 25 10 244 35% 2020097420 —
Subtotal (95% CI) 3481 3658 26.1% 5.55[3.50,8.79] >
Total events 418 i
Heterageneity: Talr = 0.27; GhF= 23.26, if= 8 (P = 0.006); F= 61%
Test for overall efect Z= 7.30 (P < 0.00001)
Total (95°% CI) 12754 11030 100.0% 5.6914.40,7.35] *
Total events 1202 196
= 54%

Heterageneity: Ta"= 0.35; Chi*= 105.41, df= 48 (P < 0.00001);
Testfor oversll effect: Z= 13.31 (P < 0.00001)
Tect for subaroun diferences: Ghiz= 003 df=1 (P = 0 85)

oo 01
Favours [PD-1] Fan

ERL
s [control]

o




image16.png
PD-1 Control

Study o Su s Total Events Total Weight v Cl.
24.1Yes

Anaré 2020 6 153 0 143 10%  1215[069,21385]
Bajorin 2021 33 381 3 348 60%  1091[338,3523)
Bellmunt 2017 10 288 10255 20%  950[1.24,7435)
Borghaei 2015 4 287 0 288 10%  8.41[04515540)
Chan 2023 ERRTL 0 112 10%  675[0.35120.41]
Chung 2022 3 a7 0 44 10%  655[03512353)
Cahen 2018 5 248 10234 20%  476[056,4041)
Eggermont 2018 52 09 6 502 120% 85503701972
Ferris 2016 2 23 0 111 13%  235[0.11,4881)
Finn 2020 9 279 0 134 13%  915[054,15623)
Hamanishi 2021 4 18 0 155 10%  894[043,16471]
Harnid 1 2017 7o 0 171 10%  1441[083,250.44)
Harnid 22017 2 17 0 171 10%  478[023,98380)
Herbst1 2016 12 330 3 303 62% 36501041280
Herbst2 2018 0 w3 3 33 63%  601[1.80,2001)
Kang 2017 2 330 0 181 13%  245[012,5068)
Kelly 2021 35 5312 10280 27%  17.01[236,12417)
Kojima 2020 13 314 2 295 41%  613[1.39,2692)
Kuruwilla 2021 8 148 0 152 10%  17.45[1.02,299.75]
Larkin 2018 5 288 10102 29%  1.90[0.23,16.08)
Lian 2022 4 73 1072 20%  23570329,17037)
Fopat 2020 2 72 0 70 10%  485[0.24,9952)
ain 2023 15 209 2 153 52%  384[0.89,1657)
Reardon 2020 5 182 0 185 10%  9.98[055,179.08)
Ren 2023 0 23 0 198 10% 3813[232,62619)
shi 2022 12 144 0 130 10% 2250013537772
Shitara 2018 12 204 10278 20%  11.2701.47,86.06]
Winer 2021 1 308 0 292 10%  21.74[1.29,367.24)
Wu 2019 1oaw 0 155 14%  1058[063,180.15]
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