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Supplementary Table 1. Search strategies.
Ovid MEDLINE
1. exp Neoplasms/
2. (adenocarcinoma* or blastoma* or cancer* or carcinoma* or chondrosarcoma* or choriocarcinoma* or glioma* or hepatoblastoma* or leukemia or leukaemia or leiomyosarcoma* or liposarcoma* or lymphoma* or malignan* medulloblastoma* or melanoma* or mesothelioma* or myeloma* or myosarcoma* or myxosarcoma* or neoplas* or neuroblastoma* or NSCLC or osteosarcoma* or papillomatosis or paraganglioma* or pheochromocytoma or retinoblastoma* or rhabdomyosarcoma* or sarcoma* or SCLC).ti,ab.
3. OR/1-2 [cancer]
4. Neoadjuvant Therapy/
5. (neoadjuvant or "neo-adjuvant").ti,ab,kw. 
6. (preoperative or "pre-operative").ti,ab. 
7. "Chemoradiotherapy, Adjuvant"/ 
8. "Radiotherapy, Adjuvant"/
9. Combined Modality Therapy/ [try this and see if its too broad]
10. (adjuvant or "short-course").ti,ab.  
11. ("trimodality therapy").ti,ab.
12. ("surgery followed by").ti. 
13. (exp "Surgical Procedures, Operative"/ or surgery.fs. or surg*.ti,ab.) and (((atezolizumab or avelumab or cemiplimab or dostarlimab or durvalumab or ipilimumab or nivolumab or  pembrolizumab or relatlimab  or retifanlimab or tislelizumab or tremelimumab).ti,ab.) or drug therapy.fs. or exp Antineoplastic Agents/)
14. OR/4-13 [adjuvant, neoadjuvant]
15. Atezolizumab/ 
16. Avelumab/
17. Cemiplimab/ 
18. Dostarlimab/ 
19. Durvalumab/
20. Ipilimumab/
21. Nivolumab/ 
22. Pembrolizumab/ 
23. Relatlimab/ 
24. Retifanlimab/
25. Toripalimab/
26. Tislelizumab/ 
27. Tremelimumab/
28. (atezolizumab or avelumab or cemiplimab or dostarlimab or durvalumab or ipilimumab or nivolumab or  pembrolizumab or relatlimab  or retifanlimab or tislelizumab or toripalimab or tislelizumab or tremelimumab).ti,ab. 
29. (Bavencio or Imfinzi or Imjudo or Jemperli or Opdualag or Keytruda or Libtayo or Loqtorzi or Opdivo or Tecentriq or Tevimbra or Yervoy or Zynyz).ti,ab. 
30. OR/15-29 [drugs]
31. AND/3,14,30 [cancer, neo/adjuvant, drugs combined]
32. randomized controlled trial.pt. 
33. controlled clinical trial.pt. 
34. randomized.ab. 
35. placebo.ab.
36. clinical trials as topic.sh.  
37. randomly.ab. 
38. trial.ti.  [lines 21-27 are Cochrane's Sensitivity and Precision Maximizing filter] 
39. "Clinical Trial, Phase III"/  
40. "Clinical Trial, Phase IV"/ 
41. ((trial* adj registr*) and (randomized or randomised)).ti,ab. 
42. Prospective Studies/
43. OR/32-42 [study types of interest]
44. AND/31,43 [cancer, neo/adjuvant, drugs, study types combined]
45. Academic Dissertation/ or Book/ or Chapter/ or Exp Clinical Protocol/ or Clinical Trial Protocol/ or Comment/ or Editorial/ or English Abstract/ or Exp Historical Article/ or Letter/ or Note/ or Overall/ or Pilot Study/ or Exp Practice Guideline/ or Validation Study/ or Workshop/ 
46. (cohort or comment* or conference or congress or "cross-sectional" or editor* or feasibility or guideline* or letter or longitudinal or non-random* or nonrandom* or pilot or prospective or protocol or qualitative or quasi-experimental or retrospective or validation).ti. 
47. Abstract/ or Abstract Report/ or Conference Abstract/ or Conference Abstract.pt. or Conference Paper/ or Conference Review/ or Congress/ or Symposium/  
48. (abstract* or "annual meeting" or meeting or paper* or poster* or proceeding* or symposium).ti.  
49. OR/45-48 [irrelevant study types and conference materials]
50. 44 NOT 49 [results minus conference materials]
51. exp Animals/ not Humans.sh.
52. (amphibian* or animal? or bird or birds or bovine or canine or cat or cats or cattle or cow or cows or dog or dogs or ferret* or fish or frog* or "guinea pig*" or hamster* or horse* or "in vitro" or lambs or llama* or marmoset* or mice or monkey* or mouse or murine or pig or pigs or piglets or porcine or primate or primates or rabbit* or rat or rats or sheep or swine or trout* or veterinar* or zebra*).ti.  
53. OR/51-52 [animal studies] 
54. 50 NOT 53 [results minus animal studies retrieves 504] 

Ovid EMBASE  
1. exp Malignant Neoplasm/
2. (adenocarcinoma* or blastoma* or cancer* or carcinoma* or chondrosarcoma* or choriocarcinoma* or glioma* or hepatoblastoma* or leukemia or leukaemia or leiomyosarcoma* or liposarcoma* or lymphoma* or malignan* medulloblastoma* or melanoma* or mesothelioma* or myeloma* or myosarcoma* or myxosarcoma* or neoplas* or neuroblastoma* or NSCLC or osteosarcoma* or papillomatosis or paraganglioma* or pheochromocytoma or retinoblastoma* or rhabdomyosarcoma* or sarcoma* or SCLC).ti,ab.
3. OR/1-2 [cancer]
4. Exp Neoadjuvant Therapy/     
5. (neoadjuvant or "neo-adjuvant").ti,ab. 
6. (preoperative or "pre-operative").ti,ab.  
7. Exp Cancer Adjuvant Therapy/ 
8. Exp Adjuvant Chemotherapy/ 
9. Multimodality Cancer Therapy/  
10. (adjuvant or "short-course").ti,ab.  
11. ("trimodality therapy").ti,ab.
12. ("surgery followed by").ti. 
13. (exp "Surgery"/ or surgery.fs. or surg*.ti,ab.) and (((atezolizumab or avelumab or cemiplimab or dostarlimab or durvalumab or ipilimumab or nivolumab or  pembrolizumab or relatlimab  or retifanlimab or tislelizumab or tremelimumab).ti,ab.) or drug therapy.fs. or exp Antineoplastic Agent/)
14. OR/4-13 [adjuvant, neoadjuvant]
15. [bookmark: _Hlk177572266]Atezolizumab/ 
16. Avelumab/
17. Cemiplimab/ 
18. Dostarlimab/ 
19. Durvalumab/
20. Ipilimumab/
21. Nivolumab/ 
22. Pembrolizumab/ 
23. Relatlimab/ 
24. Retifanlimab/
25. Toripalimab/
26. Tislelizumab/ 
27. Tremelimumab/
28. (atezolizumab or avelumab or cemiplimab or dostarlimab or durvalumab or ipilimumab or nivolumab or  pembrolizumab or relatlimab  or retifanlimab or tislelizumab or toripalimab or tislelizumab or tremelimumab).ti,ab. 
29. (Bavencio or Imfinzi or Imjudo or Jemperli or Opdualag or Keytruda or Libtayo or Loqtorzi or Opdivo or Tecentriq or Tevimbra or Yervoy or Zynyz).ti,ab. 
30. OR/15-29 [drugs]
31. AND/3,14,30 [cancer, neo/adjuvant, drugs combined]
32. Randomized Controlled Trial/  
33. Controlled Clinical Trial/  
34. Multicenter Study/  
35. Phase 3 Clinical Trial/  
36. Phase 4 Clinical Trial/  
37. Exp Randomization/  
38. Single Blind Procedure/  
39. Double Blind Procedure/  
40. Randomi*ed controlled trial.ti,ab.  
41. (random* adj2 allocat*).ti,ab.  
42. (Single blind* or double blind*).ti,ab.  
43. (ANZCTR or ChiCTR or clinicaltrialsgov or CRiS or CTRI or DRKS or EUDRACT or IRCT or ISRCTN or JPRN or NTR or PACTR or ReBec or RPCEC or SLCTR or TCTR or UMIN or UMIN CTR).cn. and (randomized or randomised).ti,kw,ab. 
44. ((trial* adj registr*) and (randomized or randomised)).ti,ab. 
45. Prospective Studies/
46. OR/32-45 [study types of interest]
47. AND/31,46 [cancer, neo/adjuvant, drugs, study types combined]
48. Academic Dissertation/ or Book/ or Chapter/ or Exp Clinical Protocol/ or Clinical Trial Protocol/ or Comment/ or Editorial/ or English Abstract/ or Exp Historical Article/ or Letter/ or Note/ or Overall/ or Pilot Study/ or Exp Practice Guideline/ or Validation Study/ or Workshop/ 
49. (cohort or comment* or conference or congress or "cross-sectional" or editor* or feasibility or guideline* or letter or longitudinal or non-random* or nonrandom* or pilot or prospective or protocol or qualitative or quasi-experimental or retrospective or validation).ti. 
50. Abstract/ or Abstract Report/ or Conference Abstract/ or Conference Abstract.pt. or Conference Paper/ or Conference Review/ or Congress/ or Symposium/  
51. (abstract* or "annual meeting" or meeting or paper* or poster* or proceeding* or symposium).ti.  
52. Abstract.pt. or Overall/ [a collection of abstracts] 
53. Abstract Report/ [used incorrectly]  
54. Book/ or Book.pt.  
55. Exp Biography/ or biograph*.ti. 
56. (book and review*).ti.  
57. Case Report/ or Case Reports/  
58. Chapter/ or Chapter.pt. 
59. Conference/ or Conference.pt.  
60. Conference Paper/ or Conference Paper.pt.  
61. Conference Review.pt. 
62. Exp "Congresses as Topic"/ 
63. Consensus Development/  
64. Exp Clinical Protocol/ or Clinical Trial Protocol/   
65. exp Conference Abstract/ or Conference Abstract.pt.  
66. exp Conference Paper/  
67. Editorial/ or Editorial.pt.  
68. Feasibility Study/   
69. Exp Interview/  
70. Letter/ or letter.pt. 
71. Note/ or Note.pt.  
72. Exp Practice Guideline/ [very extensive NTs]  
73. Exp Review/ or review.pt.  
74. Short Survey/ [mini review of original research] 
75. Validation Study/   
76. (abstract* or "annual meeting" or book or "case report*" or "case series" or comment* or conference or consensus or congress or editor* or feasibility or guideline* or interview* or "in vitro" or letter or "meta-analysis" or meeting or note or paper* or pilot or poster* or proceeding* or protocol or review or symposium or validation).ti.    
77. OR/48-76 [irrelevant study types and conference materials]
78. 47 NOT 77 [results minus conference materials]
79. (exp Animal/ or exp Animal Model/ or exp Animal Experiment/ or Experimental Animal/ or Nonhuman/ or "In Vitro Study"/) NOT exp Human/  
80. (amphibian* or animal? or bird or birds or bovine or canine or cat or cats or cattle or cow or cows or dog or dogs or ferret* or fish or frog* or "guinea pig*" or hamster* or horse* or "in vitro" or lambs or llama* or marmoset* or mice or monkey* or mouse or murine or pig or pigs or piglets or porcine or primate or primates or rabbit* or rat or rats or sheep or swine or trout* or veterinar* or zebra*).ti.  
81. OR/79-80 [animal studies] 
82. 78 NOT 81 [results minus animal studies] 


WEB OF SCIENCE
1. adenocarcinoma* or blastoma* or cancer* or carcinoma* or chondrosarcoma* or choriocarcinoma* or glioma* or hepatoblastoma* or leukemia or leukaemia or leiomyosarcoma* or liposarcoma* or lymphoma* or malignan* medulloblastoma* or melanoma* or mesothelioma* or myeloma* or myosarcoma* or myxosarcoma* or neoplas* or neuroblastoma* or NSCLC or osteosarcoma* or papillomatosis or paraganglioma* or pheochromocytoma or retinoblastoma* or rhabdomyosarcoma* or sarcoma* or SCLC
2. neoadjuvant or "neo-adjuvant" or preoperative or "pre-operative" or adjuvant or "short-course" 
3. atezolizumab or avelumab or cemiplimab or dostarlimab or durvalumab or ipilimumab or nivolumab or  pembrolizumab or relatlimab  or retifanlimab or tislelizumab or toripalimab or tislelizumab or tremelimumab or Bavencio or Imfinzi or Imjudo or Jemperli or Opdualag or Keytruda or Libtayo or Loqtorzi or Opdivo or Tecentriq or Tevimbra or Yervoy or Zynyz
4. 1 and 2 and 3 [cancer, neo/adjuvant, drugs combined]


COCHRANE CENTRAL
1. adenocarcinoma* or blastoma* or cancer* or carcinoma* or chondrosarcoma* or choriocarcinoma* or glioma* or hepatoblastoma* or leukemia or leukaemia or leiomyosarcoma* or liposarcoma* or lymphoma* or malignan* medulloblastoma* or melanoma* or mesothelioma* or myeloma* or myosarcoma* or myxosarcoma* or neoplas* or neuroblastoma* or NSCLC or osteosarcoma* or papillomatosis or paraganglioma* or pheochromocytoma or retinoblastoma* or rhabdomyosarcoma* or sarcoma* or SCLC
2. neoadjuvant or "neo-adjuvant" or preoperative or "pre-operative" or adjuvant or "short-course" 
3. atezolizumab or avelumab or cemiplimab or dostarlimab or durvalumab or ipilimumab or nivolumab or  pembrolizumab or relatlimab  or retifanlimab or tislelizumab or toripalimab or tislelizumab or tremelimumab or Bavencio or Imfinzi or Imjudo or Jemperli or Opdualag or Keytruda or Libtayo or Loqtorzi or Opdivo or Tecentriq or Tevimbra or Yervoy or Zynyz
4. 1 and 2 and 3 [cancer, neo/adjuvant, drugs combined]


CLINICALTRIALS.GOV 

1. adenocarcinoma* or blastoma* or cancer* or carcinoma* or chondrosarcoma* or choriocarcinoma* or glioma* or hepatoblastoma* or leukemia or leukaemia or leiomyosarcoma* or liposarcoma* or lymphoma* or malignan* medulloblastoma* or melanoma* or mesothelioma* or myeloma* or myosarcoma* or myxosarcoma* or neoplas* or neuroblastoma* or NSCLC or osteosarcoma* or papillomatosis or paraganglioma* or pheochromocytoma or retinoblastoma* or rhabdomyosarcoma* or sarcoma* or SCLC
2. neoadjuvant OR "neo-adjuvant" OR preoperative OR "pre-operative" OR adjuvant OR "short-course" 
3. atezolizumab OR avelumab OR cemiplimab OR dostarlimab OR durvalumab OR ipilimumab OR nivolumab OR  pembrolizumab OR relatlimab  OR retifanlimab OR tislelizumab OR toripalimab OR tislelizumab OR tremelimumab  
4. 1 and 2 and 3 [cancer, neo/adjuvant, drugs combined]

Supplementary Table 2. Excluded studies. 
	Study
	Exclusion reason

	OMON (2015) A Phase 3, Randomized, Double-blind Study of Adjuvant Immunotherapy with Nivolumab versus Ipilimumab after Complete Resection of Stage IIIb/c or Stage IV Melanoma in Subjects who are at High Risk for Recurrence. https://trialsearch.who.int/Trial2.aspx?TrialID=NL-OMON55473. 2015.
	Study still ongoing

	Wichmann G, Wald T, Pirlich M, Napp J, Munter I, Asendorf T, Tostmann R, Vogt J, Vogel K, Meuret S, Stoehr M, Zebralla V, Nicolay NH, Kuhnt T, Hambsch P, Guntinas-Lichius O, Klussmann JP, Wiegand S, Dietz A (2024) The European Larynx Organ Preservation Study [MK-3475-C44] Frontiers in Oncology 14(no pagination)
	Study still ongoing

	Cascone T, Leung CH, Weissferdt A, Pataer A, Carter BW, Godoy MCB, Feldman H, William WJr, Xi YX, Basu S, Sun JJ, Yadav SS, Alvarez FRR, Lee Y, Mishra AK, Chen LL, Pradhan M, Guo HP, Sinjab A, Zhou N, Negrao MV, Le XN, Gay CM, Tsao AS, Byers LA, Altan M, Glisson BS, Fossella FV, Elamin YY, Blumenschein GJr, Zhang JJ, Skoulidis F, Wu J, Mehran RJ, Rice DC, Walsh GL, Hofstetter WL, Rajaram R, Antonoff MB, Fujimoto J, Solis LM, Parra ER, Haymaker C, Wistuba II, Swisher SG, Vaporciyan AA, Lin HY, Wang J, Gibbons DL, Lee JJ, Ajami NJ, Wargo JA, Allison JP, Sharma P, Kadara H, Heymach JV, Sepesi B (2023) Neoadjuvant chemotherapy plus nivolumab with or without ipilimumab in operable non-small cell lung cancer: the phase 2 platform NEOSTAR trial Nat Med 29: 593-604
	Data cannot be used for meta-analysis

	Chen W, Hu S, Liu Z, Sun Y, Wu J, Shen S, Peng Z (2023) Adjuvant anti-PD-1 antibody for hepatocellular carcinoma with high recurrence risks after hepatectomy Hepatology International 17(2): 406-416
	Data cannot be used for meta-analysis

	Moutafi M, Koliou GA, Papaxoinis G, Economopoulou P, Kotsantis I, Gkotzamanidou M, Anastasiou M, Pectasides D, Kyrodimos E, Delides A, Giotakis E, Papadimitriou NG, Panayiotides IG, Perisanidis C, Fernandez AI, Xirou V, Poulios C, Gagari E, Yaghoobi V, Gavrielatou N, Shafi S, Aung TN, Kougioumtzopoulou A, Kouloulias V, Palialexis K, Gkolfinopoulos S, Strati A, Lianidou E, Fountzilas G, Rimm DL, Foukas PG, Psyrri A (2023) Phase II Window Study of Olaparib Alone or with Cisplatin or Durvalumab in Operable Head and Neck Cancer Cancer research communications 3: 1514-1523
	Data cannot be used for meta-analysis

	Pignata S, Bookman M, Sehouli J, Miller A, Penson RT, Taskiran C, Anderson C, Hietanen S, Myers T, Madry R, Willmott L, Lortholary A, Thomes-Pepin J, Aghajanian C, McCourt C, Stuckey A, Wu X, Nishio S, Copeland LJ, He Y, Molinero L, Patel S, Lin YG, Khor VK, Moore KN (2023) Overall survival and patient-reported outcome results from the placebo-controlled randomized phase III IMagyn050/GOG 3015/ENGOT-OV39 trial of atezolizumab for newly diagnosed stage III/IV ovarian cancer Gynecologic Oncology 177: 20-31
	Data cannot be used for meta-analysis

	Kim CG, Hong MH, Kim D, Lee BH, Kim H, Ock CY, et al. A phase II open-label randomized clinical trial of preoperative durvalumab or durvalumab plus tremelimumab in resectable head and neck squamous cell carcinoma. Clinical Cancer Research. 2024;30(10):2097-110.
	Data cannot be used for meta-analysis

	Hemstock M, Amadi A, Kupas K, Roskell N, Kotapati S, Gooden K, Middleton MR, Schadendorf D (2020) Indirect treatment comparison of nivolumab versus placebo for the adjuvant treatment of melanoma European Journal of Cancer 132: 176-1864.	Kim CG, Hong MH, Kim D, Lee BH, Kim H, Ock CY, Kelly G, Bang YJ, Kim G, Lee JE, Kim C, Kim SH, Hong HJ, Park YM, Sim NS, Park H, Park JW, Lee CG, Kim KH, Park G, Jung I, Han D, Kim JH, Cha J, Lee I, Kang M, Song H, Oum C, Kim S, Lim Y, Kim-Schulze S, Merad M, Yoon SO, Kim HJ, Koh YW, Kim HR (2024) A Phase II Open-Label Randomized Clinical Trial of Preoperative Durvalumab or Durvalumab plus Tremelimumab in Resectable Head and Neck Squamous Cell Carcinoma Clinical Cancer Research 30(10): 2097-2110
	Pooled data – analysis of 2 populations from different trials

	Qin S, Ren Z, Feng YH, Yau T, Wang B, Zhao H, Bai Y, Gu S, Li L, Hernandez S, Xu DZ, Mulla S, Wang Y, Shao H, Cheng AL (2021) Atezolizumab plus Bevacizumab versus Sorafenib in the Chinese Subpopulation with Unresectable Hepatocellular Carcinoma: Phase 3 Randomized, Open-Label IMbrave150 Study Liver Cancer 10(4): 296-308
	Pooled data – analysis of 2 populations from different trials

	Rozeman EA, Hoefsmit EP, Reijers ILM, Saw RPM, Versluis JM, Krijgsman O, Dimitriadis P, Sikorska K, van de Wiel BA, Eriksson H, Gonzalez M, Torres Acosta A, Grijpink-Ongering LG, Shannon K, Haanen JBAG, Stretch J, Ch'ng S, Nieweg OE, Mallo HA, Adriaansz S, Kerkhoven RM, Cornelissen S, Broeks A, Klop WMC, Zuur CL, van Houdt WJ, Peeper DS, Spillane AJ, van Akkooi ACJ, Scolyer RA, Schumacher TNM, Menzies AM, Long GV, Blank CU (2021) Survival and biomarker analyses from the OpACIN-neo and OpACIN neoadjuvant immunotherapy trials in stage III melanoma Nat Med 27(2): 256-263
	Pooled data – analysis of 2 populations from different trials



Supplementary Table 3. Characteristics of studies included in systematic review.

	Study (first author, year)
	Design
	Phase
	Trial registration #
	Trial/study name
	Number of centers
	Continent locations
	Sample size (overall)
	Study duration (median follow-up)
	Sponsor
	CTCAE, PRO, both

	Ademuyiwa 2022 [1]
	RCT, PG
	2
	NCT02883062
	NCI-10013
	9
	North America
	67
	Overall: 6.6 months
	NCI
	CTCAE v5.0

	Allaf 2024 [2]
	RCT, PG
	3
	NCT03055013
	PROSPER EA8143
	183
	North America
	819
	Nivo: 30.4 months
Control: 30.1 months
	BMS, CCS, NCI, NIH
	CTCAE v4.0 and v5.0

	Altorki 2021 [3]
	RCT, PG
	2
	NCT02904954
	N/A
	1
	North America
	60
	Overall: 16.9 months
	AZ
	CTCAE v4.0

	Amaria 2018 [4]
	RCT, PG
	2
	NCT02519322
	NR
	1
	North America
	23
	Nivo: 15.0 months
Combination group: 15.6 months
	BMS, DoD, MDA, PICI
	CTCAE v4.0

	Bajorin 2021*
(Witjes 2022) [5, 6]
	RCT, PG
	3
	NCT02632409
	CheckMate 274
	156
	Asia, Australia, Europe, North America, South America
	709
	Nivo: 20.9 months.
Control: 19.5 months
	BMS, OP
	CTCAE v4.0
EORTC QLQ-C30 (GHS & fatigue)

	Bellmunt 2021 [7]
	RCT, PG
	3
	NCT02450331
	IMvigor010
	192
	Asia, Australia, Europe, North America
	809
	Overall: 21.9 months

	Roche
	CTCAE v4.0

	Cascone 2023 [8]
	RCT, PG
	2
	NCT03794544
	NeoCOAST
	17
	Europe, North America
	84
	Overall: 3.5 months
	AZ
	NR

	Choueiri 2021* (Choueiri 2024 from NEJM, Choueiri 2024 from Oncologist) [9-11]
	RCT, PG
	3
	NCT03142334
	KEYNOTE-564
	251
	Asia, Australia, Europe,
North America, South America
	994
	Overall: 57.2 months
	MSD
	CTCAE v4.0
EORTC QLQ-C30 (GHS)
FKSI-DRS

	Eggermont 2015*
(Coens 2017, Eggermont 2016) [12-14]
	RCT, PG
	3
	NCT00636168
	EORTC 18071
	91
	Australia, Europe, North America
	951
	Overall: 2.74 years
Ipi: 2.60 years
Control: 2.76 years
	BMS
	CTCAE v3.0,
EORTC QLQ C30
(GHS & fatigue)

	Eggermont 2018*
(Bottomley 2021, Buhrer 2024) [15-17]
	RCT, PG
	3
	NCT02362594
	KEYNOTE-054
	123
	Asia, Australia*, Europe, North America
	1019
	Overall: 15.1 months
Pembro: 14.7 months
Control: 15.4 months
	MSD
	CTCAE v4.0, EORTC QLQ C30
(GHS & fatigue)

	Felip 2023 [18]
	RCT, PG
	3
	NCT02486718
	IMpower010
	153
	Asia, Australia, Europe, North America, South America
	1280
	Overall: 45.3 months
Atezo: 45.4 months
Best supportive care: 45.2 months
	Roche
	CTCAE v4.0

	Gianni 2022 [19]
	RCT, PG
	3
	NCT002620280
	NeoTRIP Michelangelo
	41
	Asia, Europe
	280
	NR
	BCRF, Celgene, FM, Roche
	CTCAE v4.0

	Grossmann 2022 [20]
	RCT, PG
	3
	NCT02506153
	SWOG 1404
	211
	Europe, North America
	1301
	Overall: 47.5 months
	NCI, NIH, SWOG
	CTCAE v5.0

	Heumann 2023 [21]
	RCT, PG
	2
	NCT02451982
	NR
	1
	North America
	40
	Cy-GVAX: 23.1 months
Cy-GVAX + nivo: 26.1 months
Cy-GVAX + nivo + ure: 31.6 months
	Amgen, AZ, BMS, Halozyme, InxMed, iTeos, MSD, NovaRock
	CTCAE v5.0

	Heymach 2023 [22]
	RCT, PG
	3
	NCT03800134
	AEGEAN
	231
	Asia, Europe, North America, South America
	802
	Overall: 11.7 months (among patients without an event in the event-free survival analysis)
	AZ
	CTCAE v5.0

	Kang 2024 [23]
	RCT, PG
	3
	NCT03006705
	ATTRACTION-5
	108
	Asia
	755
	Overall: 49.1 months
	BMS, OP
	CTCAE v4.0

	Kirkwood 2023 [24]
	RCT, PG
	3
	NCT04099251
	CheckMate 76K
	119
	Australia, Europe, North America
	790
	Nivo: 15.8 months
Control: 15.9 months
	BMS
	CTCAE v.5.0

	Lee 2023 [25]
	RCT, PG
	2
	NCT02592551
	MEDI4736
	1
	North America
	24
	Overall: 34.1 months
	AZ, BCM, CPRIT, GFF, NIH
	CTCAE v4.0

	Loibl 2019 [26]
	RCT, PG
	2
	NCT02685059
	GeparNuevo
	28
	Europe
	174
	NR
	AZ, Celgene
	CTCAE v4.0

	Long 2022 [27]
	RCT, Crossover
	3
	NCT03553836
	KEYNOTE-716
	160
	Africa, Asia, Europe, North America, South America
	976
	Overall: 27.4 months
Pembro: 27.4 months
Placebo: 27.3 months
	MSD
	CTCAE v4.0

	Long 2024 [28]
	RCT, PG
	2
	NCT02858921
	NeoTrio trial
	3
	Australia
	60
	Overall: 24.5 months
	Melanoma Institute Australia and MSD
	CTCAE

	McLouth 2023 [29]
	RCT, PG
	3
	NCT01274338
	E1609
	943
	North America
	1670
	HDI: 9 months
Ipi: 12 months
	BMS, ECOG-ACRIN Cancer Research Group, MSD, Novartis, Roche
	CTCAE v4.0, FACT-G

	Mittendorf 2020*
(Barrios 2022) [30, 31]
	RCT, PG
	3
	NCT03197935
	IMpassion031
	75
	Asia, Australia, Europe
	333
	Atezo: 20.6 months
Control: 19.8 months
	Roche
	CTCAE V 4.0, EORTC QLQ C30 (GHS)

	Motzer 2023 [32]
	RCT, PG
	3
	NCT03138512
	CheckMate 914
	145
	Asia, Australia, Europe, North America, South America
	816
	Overall: 37.0 months
	BMS, OP
	CTCAE v4.0

	Motzer 2024 [33]
	RCT, PG
	3
	NCT03138512
	CheckMate 914
	151
	Asia, Australia, Europe, North America, South America
	825
	Overall: 27.0 months
	Aveo, AZ, Bayer, Bayer/Vital, BMS, Eisai, Exelixis, Intuitive Surgical, Ipsen, Janssen, Knight Therapeutics/Biotoscana, Merck, MSD Oncology, Novartis, Pfizer, Roche, Werewolf Pharma
	CTCAE v4.0

	Nanda 2020 [34]
	RCT, PG
	2
	NCT01042379
	I-SPY2
	36
	North America
	250
	Control: 3.5 years
Pembro: 2.8 years
	NIH, Quantum Leap Healthcare Collaborative
	CTCAE 4.0

	Nederlof 2024 [35]
	NRCT, PG
	2
	NCT03815890
	BELLINI
	1
	Europe
	46
	Cohort A (nivo): 32.5 months
Cohort B (ipi/nivo): 32.5 months
Cohort C (Later ipi/nivo): 17.6 months
	Agendia, AZ, BMS, Eurocept, Immunomedics, MSD, Netherlands Organization for Scientific Research, Novartis, Pelotonia & American Association for Cancer Research, Pharmaceuticals, Roche, Tesaro, Victoria Secret Global Fund for Women
	CTCAE v5.0

	O'Brien 2022 [36]  
	RCT, PG
	3
	NCT02504372
	PEARLS/KEYNOTE-091
	196
	Asia, Europe
	1178
	Overall: 35.6 months
	MSD
	CTCAE v4.03

	Powles 2024 [37]
	RCT, PG
	3
	NCT03732677
	NIAGARA
	188
	Asia, Australia, Europe, North America, South America
	1063
	Overall: 42.3 months
	AZ
	CTCAE v5.0

	Provencio 2023 [38]
	RCT, PG
	2
	NCT03838159
	NADIM II
	21
	Europe
	86
	Overall: 26.1 months
	BMS, European Commission, Ministerio de Ciencia e Innovacion, Instituto de Salud Carlos III
	CTCAE v.5.0

	Ray-Coquard 2024 [39]
	RCT, PG
	2
	NCT03275506
	NeoPembrOV
	17
	Europe
	91
	Overall: 52.4 months
	ARCAGY-GINECO, AZ, BMS, GSK, MSD, Novartis, Roche, Sanofi, Sereno, Tesaro
	CTCAE v4.03

	Schmid 2022*
(Dent 2024, Schmid 2020, Schmid 2024, Takahashi 2023) [40-44]
	RCT, PG
	3
	NCT03036488
	KEYNOTE-522
	181
	Asia, Australia, North America, South America
	1,174
	Overall: 39.1 months
	MSD
	CTCAE v4.0
EORTC QLQ-C30 (GHS)

	Schoenfeld 2020 [45]
	RCT, PG
	2
	NCT02919683
	N/A
	1
	North America
	29
	Overall: 14.2 months
	BMS
	CTCAE v4.0

	Shitara 2024 [46]
	RCT, PG
	3
	NCT03221426
	KEYNOTE-585
	143
	Asia, Europe, North America, South America
	1007
	Overall: 47.7 months
	MSD
	CTCAE v4.0

	Sim 2023 [47]
	RCT, PG
	2
	NCT04195139
	NUTMEG
	15
	Australia*, North America
	103
	Overall: 37 months
	BMS, NHMRC
	CTCAE v4.03

	Spicer 2024 [48]
	RCT, PG
	3
	NCT03425643
	KEYNOTE-671
	189
	Africa, Asia, Australia, North America, South America
	797
	Overall: 36.6 months
	MSD
	CTCAE v4.03
EORTC QLQ-C30 (GHS)

	Van Gorp 2024 [49]
	RCT, PG
	3
	NCT04634877
	ENGOT-en11/GOG-3053/KEYNOTE-B21
	227
	Asia, Europe, North America, South America
	1095
	Pembro: 23.7 months
Control: 24.1 months
	MSD
	CTCAE v5.0
EORTC QLQ-C30 (GHS)

	Weber 2017*
(Ascierto 2020, Mandala 2021) [50-52]
	RCT, PG
	3
	NCT02388906
	CheckMate 238
	130
	Africa, Asia, Europe, North America, South America
	906
	Ipi: 50.9 months
Nivo: 51.9 months
	BMS, OP
	CTCAE v4.0, EORTC QLQ-C30 (GHS & fatigue)

	Wise-Draper 2022 [53]
	NRCT, PG
	2
	NCT02641093
	N/A
	5
	North America
	92
	Overall: 28.0 months
	ACS, DoD, NIH
	CTCAE v5.0

	Xia 2024 [54]
	RCT, PG
	2
	NCT04518280
	TORCH
	6
	Asia
	130
	Overall: 19.0 months
	NNSFC
	CTCAE v5.0

	Xing 2021 [55]
	RCT, PG
	2
	NCT03985670
	N/A
	1
	Asia
	30
	NR
	NNSFC
	CTCAE v5.0

	Yuan 2024 [56]
	RCT, PG
	2
	NCT04250948
	NEOSUMMIT-01
	2
	Asia
	108
	NR
	CAMS, FRF for CU, GZIST, Junshi, NNSFC, SYSU
	CTCAE v5.0

	Zhu 2023 [57]
	RCT, PG
	2
	NCT02704156
	N/A
	1
	Asia
	147
	Overall: 13.1 months
	CH, SSC
	CTCAE v4.0



*Denotes multiple publications retrieved via Covidence belonging to the same clinical trial, with the parent study noted as the first listed.
atezo: atezolizumab; CTCAE: Common Terminology Criteria for Adverse Events; Cy-GVAX: cyclophosphamide-GVAX vaccine; GHS, Global Health Score; HDI: high-dose interferon; ipi: ipilimumab; N/A: not applicable; nivo: nivolumab; NR: not reported; NRCT: non-randomized control trial; pembro: pembrolizumab; PG: parallel group; RCT: randomized controlled trial; ure: urelumab

Sponsors: ACS: American Cancer Society; ARCAGY-GINECO: Association de Recherche sur les Cancers dont GYnécologiques - National Investigators' Group for Studies in Ovarian and Breast Cancer; AZ: AztraZeneca; BCM: Baylor College of Medicine; BCRF: Breast Cancer Research Foundation; BMS: Bristol Myers Squibb; CAMS: Chinese Academy of Medical Sciences; CCS: Canadian Cancer Society; CH: Changhai Hospital; CPRIT: Cancer Prevention and Research Institute of Texas; DoD: U.S. Department Of Defense; FM: Fondazione Michelangelo; FRF for CU: the Fundamental Research Funds for the Central Universities; GFF: Gutenstein Family Foundation; GSK; GlaxoSmithKline; GZIST: Science and Technology Program of Guangzhou; Junshi: Shanghai Junshi Biosciences; MDA: The University of Texas MD Anderson Cancer Center; MSD: Merck Sharp & Dohme; NCI: National Cancer Institute; NHMRC: National Health and Medical Research Council; NIH: National Institutes of Health; NNSFC: National Natural Science Foundation of China; OP: Ono Pharmaceutical; Roche: F. Hoffmann-La Roche & subsidiaries; SSC: Shanghai Shenkang Centre; SWOG: SWOG Cancer Research Network; SYSU: Sun Yat-sen University

*New Zealand was considered part of the continent of Australia.

Supplementary Table 4. Participant characteristics
	Study
	Definitive treatment
	Cancer type
	Cancer stage
	Age (years), as reported
	Sex (No. of males (%))
	Race (No. white (%))
	Baseline fatigue
	Control group (n)
	Sample size (n)

	Ademuyiwa 2022 [1]
	Surgery
	Triple-negative breast
	T2-T4c, any N, M0
	Median 52 (range 25-78)
	0/67 (0%)
	43/67 (64.2%)
	NR
	22
	45

	Allaf 2024 [2]
	Surgery
	RCC
	T2 or higher or any clinical T category + node-positive
	NR
	571/819 (69.7%)
	672/819 (82.1%)
	NR
	415
	404

	Altorki 2021 [3]
	Surgery
	NSCLC
	I, II, IIIA
	Mean: 70.2 ± 8.5
	31/60 (51.7%)
	48/60 (80%)
	NR
	30
	30

	Amaria 2018 [4]
	Surgery
	Melanoma
	III or oligometastatic IV
	Median (range): Nivo 55 (34-73); Ipi+Nivo: 49 (29-74)
	19/23 (82.6%)
	NR
	NR
	12
	11

	Bajorin 2021*
(Witjes 2022) [5, 6]
	Surgery
	Urothelial
	pT3, pT4a, or pN+
	NR
	540/709 (76.2%)
	536/709 (75.6%)
	NR
	356
	353

	Bellmunt 2021 [7]
	Surgery
	Urothelial
	pT2N0, pT3N0, pT4N0
	NR
	638/809 (78.9%)
	627/809 (77.5%)
	NR
	401
	406

	Cascone 2023 [8]
	Surgery
	NSCLC
	IA-IIIA
	Median 67.5 (range 51 - 87)
	50/84 (59.5%)
	NR
	NR
	27
	21, 20, 16

	Choueiri 2021* (Choueiri 2024 from NEJM, Choueiri 2024 from Oncologist) [9-11]
	Surgery
	RCC
	pT2, grade 4/sarcomatoid, N0, M0; pT3, any grade, N0, M0; pT4, any grade N0, M0; any pT, any grade, N+, M0; M1 NED 
	NR
	519/994 (52.2%)
	870/994 (87.5%)
	NR
	498
	496

	Eggermont 2015*
(Coens 2017, Eggermont 2016) [12-14]
	Surgery
	Melanoma
	IIIA, IIIB, IIIC
	NR
	589/951 (61.4%)
	NR
	NR
	476
	475

	Eggermont 2018*
(Bottomley 2021, Buhrer 2024) [15-17]
	Surgery
	Melanoma
	IIIA, IIIB, IIIC
	NR
	628/1019 (61.6%)
	738 (76.8%)
	NR
	505
	514

	Felip 2023 [18]
	Surgery
	NSCLC
	II, IIIA
	NR
	672/1005 (66.9%)
	NR
	NR
	498
	507

	Gianni 2022 [19]
	Surgery
	Triple-negative breast
	T1cN1; T2N1; T3N0, T3N1; T4a, b, c; T4d any N; any T and N2-3
	Median 50 (range 24-79)
	0/280 (0%)
	NR
	NR
	142
	138

	Grossmann 2022 [20]
	Surgery
	Melanoma
	IIIA, IIIB, IIIC, or IV
	NR
	678/1301 (52.1%)
	NR
	0
	654
	647

	Heumann 2023 [21]+
	Surgery
	Pancreatic
	pT category 1-4 and pN category 0-2
	NR
	20/40 (50.0%)
	35/40 (87.5%)
	NR
	16
	14, 10

	Heymach 2023 [22]
	Surgery
	NSCLC
	MO, M1; II, IIIA, IIIB
	NR
	530/740 (71.6%)
	NR
	NR
	374
	366

	Kang 2024 [23]
	Surgery
	GE
	IIIA-C
	NR
	530/755 (70.2%)
	NR
	NR
	378
	377

	Kirkwood 2023 [24]
	Surgery
	Melanoma
	IIB or IIC
	Median 62, range 19-92
	483/790 (61.1%)
	NR
	NR
	264
	526

	Lee 2023 [25]
	Surgery
	Mesothelioma
	I-II, N0, N1, N2 N0 or N1
	Mean ± SD: 64.3 ± 9.3
	18/24 (75.0%)
	NR
	NR
	4
	9, 11

	Loibl 2019 [26]
	Surgery
	Triple-negative breast
	cT1-4N0-3
	NR
	NR (likely 0/174)
	NR
	NR
	86
	88

	Long 2022 [27]
	Surgery
	Melanoma
	IIB (T3b or T4a) or IIC (T4b)
	Median 61 (IQR 51-69)
	589/976 (60.3%)
	874/976 (89.5%)
	NR
	489
	487

	Long 2024 [28]
	Surgery
	Melanoma
	IIIB, IIIC (Tx, T0, T1-4, N1b, N2b, N3b, M0)
	Median 53 (IQR 42-63)
	35/60 (58.3%)
	NR
	NR
	20
	20, 20

	McLouth 2023 [29]
	Surgery
	Melanoma
	IIIB, IIIC, M1a or M1b
	Mean ± SD: 52 ± 13
	338/549 (61.6%)
	543/549 (98.9%)
	NR
	200
	158, 191

	Mittendorf 2020*
(Barrios 2022) [30, 31]
	Surgery
	Triple-negative breast
	cT2-T4 and cN0-cN3
	NR
	0/333 (0%)
	NR
	NR
	167
	164

	Motzer 2023 [32]
	Surgery
	RCC
	pT2a, G3 or G4, N0 M0; pT2b, G any, N0 M0; pT3, (a, b, c), G any, N0 M0; pT4, G any, N0 M0; pT any, G any, N1 M0
	NR
	580/816 (71.1%)
	623/816 (76.3%)
	NR
	411
	405

	Motzer 2024 [33]
	Surgery
	RCC
	pT2a, G3 or G4, N0 M0; pT2b, G any, N0 M0; pT3, (a, b, c), G any, N0 M0; pT4, G any, N0 M0; pT any, G any, N1 M0
	NR
	593/825 (71.9%)
	673/825 (81.6%)
	NR
	207
	408, 204

	Nanda 2020 [34]
	Surgery
	ERBB2 (formerly HER2)-negative breast cancer
	 II or III, or T4, any N, M0, or regional IV
	NR
	0/250 (0%)
	194/250 (77.6%)
	NR
	201
	69

	Nederlof 2024 [35]
	Surgery
	Triple-negative breast
	I-III (T1c-3, N0-3)
	NR
	0/46 (0%)
	NR
	NR
	16
	15, 15

	O'Brien 2022 [36]
	Surgery
	NSCLC
	IB, II, or IIIA
	NR
	804/1177 (68.3%)
	NR
	NR
	587
	590

	Powles 2024 [37]
	Surgery
	Urothelial
	T2, T3, or T4a, N0 or N1, and M0
	NR
	870/1063 (81.8%)
	712/1063 (67.0%)
	NR
	530
	533

	Provencio 2023 [38]
	Surgery
	NSCLC
	IIIA or IIIB
	NR
	52/86 (60.5%)
	NR
	NR
	29
	57, 44

	Ray-Coquard 2024 [39]
	Surgery
	Ovaries, fallopian, or peritoneum
	IIIC or IV
	NR
	0/91 (0%)
	NR
	NR
	30
	61

	Schmid 2022*
(Dent 2024, Schmid 2020, Schmid 2024, Takahashi 2023) [40-44]
	Surgery
	Triple-negative breast
	Stage II or III; T1c, N1-N2; T2, N0-N2; T3, N0-N2; T4a-d, N0-N2
	NR
	1/1174 (0.1%)
	746/1174 (63.5%)
	NR
	390
	784

	Schoenfeld 2020 [45]
	Surgery
	H&N SCC
	Stage II, III, IV
	Median 65.2 (range, 32.5-81.0)
	18/29 (62.1%)
	NR
	NR
	14
	15

	Shitara 2024 [46]  
	Surgery
	GE
	T3 or greater primary lesion or the presence of any positive nodes - N+ (clinical nodes) without evidence of metastatic disease
	Median 64 (IQR 56-70)
	575/804 (71.5%)
	352/804 (43.8%)
	NR
	103, 402
	100, 402

	Sim 2023 [47]
	Surgery
	Glioblastoma
	WHO grade IV glioma
	Median 73 (range 65-88)
	66/103 (64.1%)
	NR
	NR
	34
	69

	Spicer 2024 [48]
	Surgery
	NSCLC
	II, IIIA, and resectable IIIB (T3-4N2)
	NR
	563/797 (70.6%)
	489/797 (61.4%)
	NR
	400
	397

	VanGorp 2024 [49]
	Surgery
	Endometrial
	I, II, III, IVA
	Median 62 (range 27-95)
	0/1095 (0%)
	677 (61.8%)
	NR
	550
	545

	Weber 2017*
(Ascierto 2020, Mandala 2021) [50-52]
	Surgery
	Melanoma
	IIIB, IIIC, IV M1a or M1b, IV M1c
	NR
	527/906 (58.2%)
	NR
	NR
	-
	453, 453

	Wise-Draper 2022 [53]
	Surgery
	H&N SCC
	III/IV T3-4, ≥ N2
	Median 59 (range 27-80)
	64/91 (70.3%)
	87 (95.6%)
	NR
	42
	50

	Xia 2024 [54]
	Surgery
	Rectal
	II (T3-4, N0) or III (any T, N1-2)
	NR
	82/121 (67.8%)
	NR
	NR
	-
	62, 59

	Xing 2021 [55]
	Surgery
	GE
	T3, T4, or lymph-node positive, II/III/IVa
	Mean ± SD: 63.8 ± 6.1 (experimental group), 63.1 ± 5.1 (control group)
	22/30 (73.3%)
	0 (0%)
	NR
	15
	15

	Yuan 2024 [56]
	Surgery
	GE
	cT3-4aN + M0
	Mean 60 (IQR, 52-67)
	70/108 (64.8%)
	NR
	NR
	30, 54
	32, 54

	Zhu 2023 [57]
	Surgery
	Pancreatic
	Locally recurrent post-operative (Any)
	NR
	90/147 (61.2%)
	NR
	0
	34, 42
	29, 42


*Denotes multiple publications retrieved via Covidence belonging to the same clinical trial, with the parent study noted as the first listed.
+Study involved 3 arms: Arm A: GVAX + chemo; Arm B: GVAX + chemo + nivo; Arm C: GVAX + nivo + ure.
^Atezo was given in the neoadjuvant and adjuvant settings, but only data from the neoadjuvant treatment section were fully discussed.

adj: adjuvant; atezo: atezolizumab; both: both adjuvant + neoadjuvant; chemo: chemotherapy; D/T: dabrafenib/trametinib; danva: danvatirsen; durva: durvalumab; FLOT: 5-fluorouracil, leucovorin, oxaliplatin, docetaxel; GE: gastroesophageal; H&N SCC: head and neck squamous cell carcinoma; ICI: immune checkpoint inhibitor; ipi: ipilimumab; IQR: interquartile range; mona: monalizumab; NED, no evidence of disease; neo: neoadjuvant; nivo: nivolumab; NSCLC: non–small cell lung cancer; NR: not reported; ole: oleclumab; pembro: pembrolizumab; RCC: renal cell carcinoma; SCRT: short-course radiotherapy; toripa: toripalimab; trame: trametinib; treme: tremelimumab; tx: treatment; ure: urelumab; WHO: World Health Organization; XRT: radiation
+Study involved 3 arms: Arm A: GVAX + chemo; Arm B: GVAX + chemo + nivo; Arm C: GVAX + nivo + ure.
^Atezo was given in the neoadjuvant and adjuvant settings, but only data from the neoadjuvant treatment section were fully discussed.

Supplementary Table 5. Intervention characteristics.
	Study
	Arm 1
	Arm 2
	Arm 3
	Arm 4
	Adjuvant/ neoadjuvant/ both
	Intervention frequency and duration

	Ademuyiwa 2022 [1]
	atezolizumab + chemotherapy
	chemotherapy
	
	
	Neo
	Every 3 weeks for 12 weeks

	Allaf 2024 [2]
	nivolumab
	no treatment
	
	
	Both
	Every 2 weeks (neo phase); Every 4 weeks (adj phase)

	Altorki 2021 [3]
	durvalumab + radiotherapy
	durvalumab
	
	
	Neo
	Every 3 weeks for 6 weeks

	Amaria 2018 [4]
	nivolumab + ipilimumab
	nivolumab
	
	
	Neo
	Every 2 weeks (nivo) or Every 3 weeks (ipi + nivo)

	Bajorin 2021* (Witjes 2022) [5, 6]
	nivolumab
	placebo
	
	
	Adj
	Every 2 weeks up to 25 cycles

	Bellmunt 2021 [7]
	atezolizumab
	observation
	
	
	Adj
	Every 3 weeks for up to 16 cycles or 1 year

	Cascone 2023 [8]
	durvalumab + monalizumab
	durvalumab
	durvalumab + danvatirsen
	durvalumab + oleclumab
	Neo
	All over 1 cycle of 28 days (durva monotherapy), every 2 weeks (durva + ole), every 2 weeks (durva + mona), every week (durva + danva)

	Choueiri 2021* (Choueiri 2024 from NEJM, Choueiri 2024 from Oncologist) [9-11]
	pembrolizumab
	placebo
	
	
	Adj
	Every 3 weeks for a year

	Eggermont 2015* (Coens 2017, Eggermont 2016) [12-14]
	ipilimumab
	placebo
	
	
	Adj
	Every 3 weeks (induction); then every 3 months for 3 years (maintenance)

	Eggermont 2018*
(Bottomley 2021, Buhrer 2024) [15-17]
	pembrolizumab
	placebo
	
	
	Adj
	Every 3 weeks for 1 year

	Felip 2023 [18]
	atezolizumab
	supportive care
	
	
	Adj
	Every 3 weeks for 48 weeks

	Gianni 2022 [19]
	atezolizumab + chemotherapy
	chemotherapy
	
	
	Neo
	Every 3 weeks for 24 weeks

	Grossmann 2022 [20]
	Pembrolizumab
	Interferon + ipilimumab
	
	
	Adj
	Every 3 weeks for 54 weeks

	Heumann 2023 [21]
	nivolumab + chemotherapy
	chemotherapy
	nivolumab + urelumab
	
	Both
	Neo: 1 tx 2 weeks before surgery;
Adj: 1 tx 6-10 weeks after surgery, then then 4 wks afterward, then Nivo (every 4 weeks) ±  GVAX (every 12 weeks)

	Heymach 2023 [22]
	durvalumab + chemotherapy
	placebo + chemotherapy
	
	
	Both
	Every 3 weeks (neo phase); Every 4 weeks (adj phase) for 48 weeks

	Kang 2024 [23]
	nivolumab + chemotherapy
	placebo + chemotherapy
	
	
	Adj
	Up to 8 cycles with 2 doses per cycle

	Kirkwood 2023 [24]
	nivolumab
	placebo
	
	
	Adj
	Every 4 weeks for 1-14 months (median 11 months)

	Lee 2023 [25]
	durvalumab
	no treatment (surgery only)
	durvalumab + tremelimumab
	
	Neo
	One dose only

	Loibl 2019 [26]
	durvalumab + chemotherapy
	chemotherapy
	
	
	Neo
	Every 4 weeks for 3 cycles, then every 2 weeks for 4 cycles (20 weeks total)

	Long 2022 [27]
	pembrolizumab
	placebo
	
	
	Adj
	Every 3 weeks up to 17 cycles

	Long 2024 [28]
	pembrolizumab + dabrafenib + trametinib (sequential therapy)
	pembrolizumab
	pembrolizumab + dabrafenib + trametinib (concurrent therapy)
	
	Both
	Pembro group: 
Neo: day 1 and 22
Adj: every 3 weeks; 
D/T for 7 days followed by pembro group:
Neo: day 8 and 22
Adj, every 3 weeks;
D/T for 36 days + concurrent pembro group: 
Neo: day 1 and 22
Adj: every 3 weeks, all up to 42 weeks

	McLouth 2023 [29]
	ipilimumab (3mg/kg)
	interferon alpha-2b
	ipilimumab (10mg/kg)
	
	Adj
	High dose vs. low dose for 12 months

	Mittendorf 2020* (Barrios 2022) [30, 31]
	atezolizumab + chemotherapy 
	placebo + chemotherapy
	
	
	Neo
	Every 2 weeks during chemo, then surgery, then every 3 weeks for 11 more weeks^

	Motzer 2023 [32]
	nivolumab + ipilimumab
	placebo
	
	
	Adj
	Every 2 weeks (nivo) + every 6 weeks (ipi) for 36 weeks

	Motzer 2024 [33]
	nivolumab
	placebo
	nivolumab + ipilimumab
	
	Adj
	Every 2 weeks (nivo) + every 6 weeks (ipi) for 36 weeks

	Nanda 2020 [34]
	pembrolizumab + chemotherapy
	chemotherapy
	
	
	Neo
	Every 3 weeks for 10 weeks

	Nederlof 2024 [35]
	nivolumab + ipilimumab
	nivolumab
	
	
	Neo
	Nivo on day 1 and 15; nivo on day 1 and 15 + ipi on day 1; or nivo + ipi on days 1 and 21

	O'Brien 2022 [36]
	pembrolizumab
	placebo
	
	
	Adj
	Every 3 weeks for 54 weeks

	Powles 2024 [37]
	durvalumab + chemotherapy
	chemotherapy
	
	
	Both
	Every 3 weeks for 4 cycles followed by radical cystectomy, then every 4 weeks for 8 cycles

	Provencio 2023 [38]
	nivolumab + chemotherapy
	chemotherapy
	nivolumab
	
	Neo
	Nivo every 4 weeks for 6 months or nivo + chemo every 3 weeks for 13 weeks

	Ray-Coquard 2024 [39]
	pembrolizumab + chemotherapy
	chemotherapy
	
	
	Neo
	Every 3 weeks during chemo and as maintenance for up to 2 years in total (15 months after surgery)

	Schmid 2022* (Dent 2024, Schmid 2020, Schmid 2024, Takahashi 2023) [40-44]
	pembrolizumab + chemotherapy
	placebo + chemotherapy
	
	
	Both
	Every 3 weeks for 12 weeks

	Schoenfeld 2020 [45]
	nivolumab + ipilimumab
	nivolumab
	
	
	Neo
	Nivo: weeks 1 and 3, or nivo + ipi: given week 1 only

	Shitara 2024 [46]  
	pembrolizumab + chemotherapy
	chemotherapy
	
	
	Both
	Cisplatin-based chemo groups:
Neo: every 3 weeks for 3 cycles; 
Adj: 3 cycles of pembro + chemo, then pembro monotherapy  11 cycles; 
FLOT groups:
Neo: every 2 weeks for 4 cycles; Adj: every 4 weeks for 4 cycles

	Sim 2023 [47]
	nivolumab + chemotherapy
	chemotherapy 
	
	
	Adj
	Every 28 days for 6 cycles

	Spicer 2024 [48]
	pembrolizumab
	placebo+ chemotherapy
	
	
	Both
	Every 3 weeks for up to 51 weeks

	VanGorp 2024 [49]
	pembrolizumab + chemo (radio)therapy
	placebo + chemo (radio)therapy
	
	
	Adj
	Every 3 weeks for 6 cycles, then every 6 weeks for 6 cycles

	Weber 2017* (Ascierto 2020, Mandala 2021) [50-52]
	Nivolumab
	Ipilimumab
	
	
	Adj
	Nivo: every 2 weeks for up to 1 year;
Ipi: every 3 weeks for 4 doses then every 12 weeks for up to 1 year

	Wise-Draper 2022 [53]
	pembrolizumab + chemotherapy + radiotherapy 
	pembrolizumab + radiotherapy
	
	
	Adj
	Every 3 weeks for 18 weeks

	Xia 2024 [54]
	toripalimab (first) + chemotherapy + radiotherapy
	radiotherapy (first) + toripalimab + chemotherapy 
	
	
	Neo
	6 cycles every 21 days, then SCRT or 2 cycles every 21 days then SCRT, then 4 cycles ICI

	Xing 2021 [55]
	toripalimab + chemotherapy (day 1, early introduction)
	toripalimab + chemotherapy (day 3, late introduction)
	
	
	Neo
	Day 1 or day 3 of chemo cycle every 21 days for up to 14 weeks

	Yuan 2024 [56]
	toripalimab + chemotherapy 
	chemotherapy
	
	
	Neo
	Every 3 weeks up to 6 months

	Zhu 2023 [57]
	pembrolizumab + trametinib + radiotherapy + chemotherapy
	Radiotherapy (≥65Gy) + chemotherapy
	pembrolizumab + trametinib + radiotherapy + chemotherapy
	Radiotherapy (60-65 Gy) + chemotherapy
	Adj
	Pembro every 21 days and trametinib daily until disease progression


*Denotes multiple publications retrieved via Covidence belonging to the same clinical trial, with the parent study noted as the first listed.
^Atezo was given in the neoadjuvant and adjuvant settings, but only data from the neoadjuvant treatment section were fully discussed.
adj: adjuvant; danva: danvatirsen; D/T: dabriafenib + trametinib; durva: durvalumab; FLOT: 5-fluorouracil, leucovorin, oxaliplatin, docetaxel; GVAX: granulocyte-macrophage colony-stimulating factor vaccine; ipi: ipilimumab; mona: monalizumab; neo: neoadjuvant; nivo: nivolumab; ole: oleclumab; pembro: pembrolizumab; SCRT: short-course radiotherapy



Supplementary Figure 1. Risk of bias assessment. 
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Supplementary Figure 2. Risk of treatment discontinuation due to adverse events.
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M-H: Mantel-Haenszel test; ICI: immune checkpoint inhibitor 
Supplementary Figure 3. Funnel plot of the risk of fatigue incidence (any grade) in ICI monotherapy versus no treatment/placebo. 
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