Table S1: Observed irAEs of ICIs in clinical trials (1-4) 
	Neurological
	Ocular
	Endocrine

	• Cranial nerve involvement (N III, VII, VIII) 
• Encephalitis
• Guillain-Barré syndrome 
• Meningitis
• Motor neuropathy
• Myasthenia gravis 
• Neuromyelitis optica spectrum disorders
• Polyneuropathies
	• Conjunctivitis 
• Episcleritis/scleritis
• Keratitis
• Uveitis
• Vogt-Koyanagi-Harada syndrome

	• Adrenal insufficiency 
• Autoimmune diabetes mellitus 
• Hypophysitis
• Hypopituitarism
• Hypogonadism
• Hyperthyroidism
• Hypothyroidism
• Autoimmune Thyroiditis 
• Hyperparathyroidism
• Morbus Basedow

	Pulmonary
	Cardiac
	Gastrointestinal

	• Pneumonitis
• Pulmonary fibrosis
• Pulmonary sarcoidosis
• Sarcoid-like granulomatous reactions 

	• Arrhythmias 
• Cardiomyopathy 
• Cardiac fibrosis 
• Myocarditis
• Pericarditis
• Pericardial effusion
• Pericardial tamponade
	• Colitis 
• Enteritis
• Gastritis 
• Hepatitis
• Pancreatitis


	Renal
	Muscular
	Skeletal

	• Acute kidney injury (AKI)
• Acute tubulointerstitial nephritis
•  Glomerulonephritis 

	• Myalgia
• Myositis 
	• Arthralgia
• Arthritis
• Fascitis
• Jaccoud arthropathy
• Osteoporosis
• Polymyalgia rheumatica
• Psoriatic arthritis
• Rheumatoid arthritis
• Spondyloarthropathy
• Tenosynovitis

	Dermatological
	Hematological 
	Systemic 

	• Alopecia areata/universalis
• Dermatitis herpetiforme
• Drug reaction with eosinophilia and systemic symptoms (DRESS)
• Eczema 
• Erythema multiforme
• Granuloma annulare
• Lichenoid reactions 
• Panniculitis/Erythema nodosum
• Pemphigoid/Pemphigus
• Pruritus 
• Psoriasis
• Pyoderma gangrenosum
• Stevens–Johnson syndrome/toxic epidermal necrolysis (SJS/TEN)
• Sweet syndrome
• Vitiligo
	• Aplastic anemia
• Autoimmune hemolytic anemia 
• Acquired hemophilia A 
• Cryoglobulinemia 
• Immune thrombocytopenic purpura 
• Neutropenia


	• Anaphylaxis 
• Capillary leak syndrome
• Eosinophilic granulomatosis with polyangiitis
• Fatigue
• Generalized edema
• Giant cell arteritis
• Fever
• Lupus erythematosus
• Sarcoidosis
• Schönlein-Henoch purpura
• Sicca syndrome/Sjögren syndrome
• Systemic sclerosis
• Vasculitis [cerebral, cutaneous, pulmonary]








Table S2: ICD-10-GM codes assigned to cancer location groups
	ICD-10-GM-2019 code
	Cancer location

	C00-C14 & C69-C72
	Head and neck

	C15-C26
	Digestive organs

	C30-C39
	Lung and intrathoracic organs

	C43-C44
	Skin

	C45-C49
	Soft tissue and mesothelioma

	C50-C50
	Breast

	C51-C58
	Female genitals

	C60-C63
	Male genitals

	C64-C68
	Urinary tract

	C81-C96
	Lymphoid, Haematopoietic and rel. tissue



TABLE S3: Characteristics of irAE by ICI
	ICI Class
	CTLA-4 inhibitor
	PD-1 inhibitors
	
	
	PD-L1 inhibitors
	
	
	Combination of CTLA-4 + PD-1 inhibitors
	

	

Parameter
	Ipilimumab
	Pembrolizumab
	Nivolumab
	Cemiplimab
	Atezolizumab
	Durvalumab
	Avelumab
	Ipilimumab + Nivolumab
	Total

	Total, N (%)
	2 (0.4)
	256 (51.2)
	72 (14.4)
	7 (1.4)
	101 (20.2)
	32 (6.4)
	6 (1.2)
	24 (4.8)
	500

	
	
	
	
	
	
	
	
	
	

	Presence of irAE, N (%)
	2 (100.0)
	109 (42.6)
	29 (40.3)
	2 (28.6)
	36 (35.6)
	15 (46.9)
	3 (50.0)
	[bookmark: _Int_EgBorq5m]20 (83.3)
	216 (43.2)

	
	
	
	
	
	
	
	
	
	

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	dermatological1
	0 (0.0)
	36 (14.1)
	11 (15.3)
	0 (0.0)
	10 (9.9)
	9 (28.1)
	2 (33.3)
	8 (33.3)
	76 (15.2)

	gastrointestinal1
	2 (100.0)
	32 (12.5)
	9 (12.5)
	0 (0.0)
	8 (7.9)
	5 (15.6)
	0 (0.0)
	9 (37.5)
	65 (13.0)

	endocrine1
	1 (50.0)
	30 (11.7)
	4 (5.6)
	0 (0.0)
	8 (7.9)
	5 (15.6)
	0 (0.0)
	6 (25.0)
	54 (10.8)

	musculoskeletal1
	0 (0.0)
	11 (4.3)
	3 (4.2)
	0 (0.0)
	4 (4.0)
	3 (9.4)
	2 (33.3)
	1 (4.2)
	24 (4.8)

	pulmonary1
	0 (0.0)
	12 (4.7)
	2 (2.8)
	0 (0.0)
	3 (3.0)
	1 (3.1)
	0 (0.0)
	1 (4.2)
	19 (3.8)

	systemic1
	0 (0.0)
	6 (2.3)
	5 (6.9)
	1 (14.3)
	3 (3.0)
	0 (0.0)
	0 (0.0)
	3 (12.5)
	18 (3.6)

	neurological1
	0 (0.0)
	4 (1.6)
	5 (6.9)
	0 (0.0)
	2 (2.0)
	1 (3.1)
	0 (0.0)
	1 (4.2)
	13 (2.6)

	cardiac1
	0 (0.0)
	2 (0.8)
	0 (0.0)
	1 (14.3)
	1 (1.0)
	0 (0.0)
	0 (0.0)
	3 (12.5)
	7 (1.4)

	renal1
	0 (0.0)
	4 (1.6)
	2 (2.8)
	0 (0.0)
	1 (1.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	7 (1.4)

	hematological1
	0 (0.0)
	2 (0.8)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (4.2)
	3 (0.6)

	ocular1
	0 (0.0)
	0 (0.0)
	1 (1.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (0.2)

	
Highest irAE CTCAE grade, N (%)
	
	
	
	
	
	
	
	
	

	grade 1 (mild)
	0 (0.0)
	24 (9.4)
	7 (9.7)
	0 (0.0)
	10 (9.9)
	7 (21.9)
	2 (33.3)
	0 (0.0)
	50 (10.0)

	
grade 2 (moderate)
	0 (0.0)
	50 (19.5)
	12 (16.7)
	1 (14.3)
	18 (17.8)
	7 (21.9)
	1 (16.7)
	9 (37.5)
	98 (19.6)

	
grade 3 (severe)
	2 (100.0)
	32 (12.5)
	10 (13.9)
	1 (14.3)
	8 (7.9)
	0 (0.0)
	0 (0.0)
	11 (45.8)
	64 (12.8)

	
grade 4 (life-treatening)
	0 (0.0)
	3 (1.2)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	[bookmark: _Int_0gYcYgC0]0 (0.0)
	3 (0.6)

	grade 5 (death)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (3.1)
	0 (0.0)
	0 (0.0)
	1 (0.2)



1Details of irAEs for every organ system can be found in table S4 below




Table S4: ICD-10-GM codes of possible irAEs, as listed in Table S1 (german)

	Neurologisch 
	G62.0 Arzneimittelinduzierte Polyneuropathie (n = 4)

	
	G56.1 Sonstige Läsion des N. medianus (n = 1)

	
	G70.0 Myasthenia gravis (n = 1)

	
	G92.0 Toxische Enzephalopathie unter Immuntherapie (n = 4)

	
	H49.2 Lähmung des N. abducens [VI. Hirnnerv] (n = 1)

	
	R43.8 Sonstige und nicht näher bezeichnete Störungen des Geruchs- und Geschmackssinnes (n = 1)

	Okulär 
	H20.- Iridozyklitis (n = 1)

	Pulmonal 
	D86.0 Sarkoidose der Lunge (n = 1)

	
	J70.2 Akute arzneimittelinduzierte interstitielle Lungenkrankheiten (n = 17)

	
	J70.3 Chronische arzneimittelinduzierte interstitielle Lungenkrankheiten (n = 1)

	Kardial 
	I31.3 Perikarderguss (nichtentzündlich) (n = 1)

	
	I40.8 Sonstige akute Myokarditis (n = 4)

	
	I42.5 Sonstige restriktive Kardiomyopathien (n = 1)

	
	I47.2 Paroxysmale Tachykardien (n = 1)

	Dermatologisch 
	L12.0 Bullöses Pemphigoid (n = 1)  

	
	L27.0 Generalisierte Hauteruption durch Drogen oder Arzneimittel (n = 24)

	
	L27.1 Lokalisierte Hauteruption durch Drogen oder Arzneimittel (n = 14)

	
	L29.9 Pruritus, nicht näher bezeichnet (n = 34)

	
	L40.9 Psoriasis, nicht näher bezeichnet  (n = 2)

	
	L43.2 Lichenoide Arzneimittelreaktion (n = 1)

	
	L53.9 Erythematöse Krankheit, nicht näher bezeichnet (n = 1)

	
	L63.8 Sonstige Alopecia areata (n = 1)

	
	L80 Vitiligo (n = 1)

	Endokrin 
	E03.2 Hypothyreose durch Arzneimittel oder andere exogene Substanzen (n = 20)

	
	E05.8 Sonstige Hyperthyreose (n = 12)

	
	E06.4 Arzneimittelinduzierte Thyreoiditis (n = 14) 

	
	E13.- Sonstiger näher bezeichneter Diabetes mellitus (n = 2)

	
	E23.1 Arzneimittelinduzierter Hypopituitarismus (n = 3)

	
	E27.3 Arzneimittelinduzierte Nebennierenrindeninsuffizienz (n = 3)

	Muskuloskelettal
	M25.50-M25.59 Gelenkschmerz  (n = 16)

	
	M70.1 Bursitis im Bereich der Hand (n = 1)

	
	M79.1 Myalgie (n = 7)

	Renal 
	N14.1 Nephropathie durch sonstige Arzneimittel, Drogen und biologisch aktive Substanzen 

	
	Glomerulonephritis  (n = 5)

	
	N17.- Akutes Nierenversagen (n = 1)

	
	N18.3 Chronische Nierenkrankheit, Stadium 3 Glomeruläre Filtrationsrate (n = 1)

	Gastrointestinal 
	K12.1 Sonstige Formen der Stomatitis (n = 1)

	
	K52.1 Toxische Gastroenteritis und Kolitis (n = 42)

	
	K71.9 Toxische Leberkrankheit (n = 18)

	
	K86.10 Autoimmunpankreatitis  (n = 1)

	
	R11 Übelkeit und Erbrechen (n = 1)

	
	R74 Abnorme Serumenzymwerte (n = 1)

	
	K81.9 Sonstige Formen der Cholezystitis (n = 1)

	Hämatologisch 
	Anämie 

	
	D59.0 Arzneimittelinduzierte autoimmunhämolytische Anämie (n = 1)

	
	D72.8 Sonstige näher bezeichnete Krankheiten der Leukozyten (n = 1)

	
	D75.1 Sekundäre Polyglobulie (n = 1)

	Systemisch und nicht klassifizierbar 
	I78.8 Sonstige Krankheiten der Kapillaren (n = 1)

	
	R50.2 Fieber (n = 15)

	
	T88.7 Nicht näher bezeichnete unerwünschte Nebenwirkung (n = 2)



 



Table S5: Characteristics of irAEs grades 3-5
	ICI Class
	CTLA-4 inhibitor
	PD-1 inhibitors
	
	
	PD-L1 inhibitors
	
	
	Combination of CTLA-4 + PD-1 inhibitors
	

	Parameter
	Ipilimumab
	Pembrolizumab
	Nivolumab
	Cemiplimab
	Atezolizumab
	Durvalumab
	Avelumab
	Ipilimumab+Nivolumab
	Total

	Total, N (%)
	2 (0.4)
	256 (51.2)
	72 (14.4)
	7 (1.4)
	101 (20.2)
	32 (6.4)
	6 (1.2)
	24 (4.8)
	500

	
	
	
	
	
	
	
	
	
	

	Any irAE with Grades 3 to 5, N (%)
	2 (100.0)
	35 (13.7)
	10 (13.9)
	1 (14.3)
	8 (7.9)
	1 (3.1)
	0 (0.0)
	11 (45.8)
	68 (13.6)

	
	
	
	
	
	
	
	
	
	

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	Dermatological1
	0 (0.0)
	1 (0.4)
	1 (1.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	2 (8.3)
	4 (0.8)

	Gastrointestinal2
	2 (100.0)
	12 (4.7)
	2 (2.8)
	0 (0.0)
	2 (2.0)
	1 (3.1)
	0 (0.0)
	3 (12.5)
	22 (4.4)

	Endocrine3
	1 (50.0)
	2 (0.8)
	0 (0.0)
	0 (0.0)
	1 (1.0)
	0 (0.0)
	0 (0.0)
	1 (4.2)
	5 (1.0)

	Musculoskeletal4
	0 (0.0)
	2 (0.8)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	2 (0.4)

	Pulmonary5
	0 (0.0)
	10 (3.9)
	2 (2.8)
	0 (0.0)
	2 (2.0)
	0 (0.0)
	0 (0.0)
	1 (4.2)
	15 (3.0)

	Systemic
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Neurological6
	0 (0.0)
	3 (1.2)
	3 (4.2)
	0 (0.0)
	1 (1.0)
	0 (0.0)
	0 (0.0)
	1 (4.2)
	8 (1.6)

	Cardiac7
	0 (0.0)
	2 (0.8)
	0 (0.0)
	1 (14.3)
	1 (1.0)
	0 (0.0)
	0 (0.0)
	3 (12.5)
	7 (1.4)

	Renal8
	0 (0.0)
	4 (1.6)
	2 (2.8)
	0 (0.0)
	1 (1.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	7 (1.4)

	Hematological9
	0 (0.0)
	1 (0.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (4.2)
	2 (0.4)

	ocular
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)



Severe irAEs included: 1generalized skin eruption (n = 3), erythroderma (n = 1); 2drug induced liver injury (n = 16), colitis (n = 4), cholecystitis (n = 1), pancreatitis (n = 1); 3diabetes mellitus (n = 2), hypopituitarism (n = 2), adrenocortical insufficiency (n = 1); 4arthrodynia (n = 1), myalgia (n = 1); 5acute interstitial lung disorder (n = 13), chronic interstitial lung disorder (n = 1); 6toxic encephalopathy (n = 5), myasthenia gravis (n = 2), retrobulbar neuritis (n = 1); 7myocarditis (n = 4), cardiomyopathy (n = 1), paroxysmal tachycardia (n = 1), pericardial effusion (n = 1); 8nephropathy (n = 5), acute renal failure (n = 1), chronic kidney disease (n = 1); 9haemolytic anemia (n = 1), leukocytosis (n = 1)

 



Table S6: Characteristics of irAEs by ICI and gender

	ICI Class
	CTLA-4 inhibitor
	PD-1 inhibitors
	
	
	PD-L1 inhibitors
	
	
	Combination of CTLA-4 + PD-1 inhibitors
	

	Parameter
	Ipilimumab
	Pembrolizumab
	Nivolumab
	Cemiplimab
	Atezolizumab
	Durvalumab
	Avelumab
	Ipilimumab+Nivolumab
	Total

	Total Females, N (%)
	0 (0.0)
	106 (54.1)
	22 (11.2)
	4 (2.0)
	40 (20.4)
	15 (7.7)
	1 (0.5)
	8 (4.1)
	196

	
	
	
	
	
	
	
	
	
	

	Any irAE, N (%)
	0 (0.0)
	44 (41.5)
	13 (59.1)
	1 (25.0)
	20 (50.0)
	7 (46.7)
	1 (100.0)
	7 (87.5)
	93 (47.4)

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	dermatological
	0 (0.0)
	14 (13.2)
	6 (27.3)
	0 (0.0)
	5 (12.5)
	4 (26.7)
	0 (0.0)
	3 (37.5)
	32 (16.3)

	gastrointestinal
	0 (0.0)
	12 (11.3)
	5 (22.7)
	0 (0.0)
	6 (15.0)
	4 (26.7)
	0 (0.0)
	2 (25.0)
	29 (14.8)

	endocrine
	0 (0.0)
	14 (13.2)
	0 (0.0)
	0 (0.0)
	4 (10.0)
	3 (20.0)
	0 (0.0)
	2 (25.0)
	23 (11.7)

	musculoskeletal
	0 (0.0)
	2 (1.9)
	0 (0.0)
	0 (0.0)
	3 (7.5)
	2 (13.3)
	1 (100.0)
	0 (0.0)
	8 (4.1)

	pulmonary
	0 (0.0)
	4 (3.8)
	1 (4.5)
	0 (0.0)
	2 (5.0)
	1 (6.7)
	0 (0.0)
	1 (12.5)
	9 (4.6)

	systemic
	0 (0.0)
	2 (1.9)
	3 (13.6)
	1 (25.0)
	1 (2.5)
	0 (0.0)
	0 (0.0)
	1 (12.5)
	8 (4.1)

	neurological
	0 (0.0)
	3 (2.8)
	2 (9.1)
	0 (0.0)
	1 (2.5)
	0 (0.0)
	0 (0.0)
	1 (12.5)
	7 (3.6)

	cardiac
	0 (0.0)
	1 (0.9)
	0 (0.0)
	0 (0.0)
	1 (2.5)
	0 (0.0)
	0 (0.0)
	1 (12.5)
	3 (1.5)

	renal
	0 (0.0)
	1 (0.9)
	0 (0.0)
	0 (0.0)
	1 (2.5)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	2 (1.0)

	hematological
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (12.5)
	1 (0.5)

	ocular
	0 (0.0)
	0 (0.0)
	1 (4.5)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (0.5)

	Highest irAE CTCAE Grade, N (%)
	
	
	
	
	
	
	
	
	

	Grade 1 (mild)
	0 (0.0)
	13 (12.3)
	4 (18.2)
	0 (0.0)
	6 (15.0)
	3 (20.0)
	1 (100.0)
	0 (0.0)
	27 (13.8)

	Grade 2 (moderate)
	0 (0.0)
	16 (15.1)
	6 (27.3)
	1 (25.0)
	10 (25.0)
	3 (20.0)
	0 (0.0)
	2 (25.0)
	38 (19.4)

	Grade 3 (severe)
	0 (0.0)
	14 (13.2)
	3 (13.6)
	0 (0.0)
	4 (10.0)
	0 (0.0)
	0 (0.0)
	5 (62.5)
	26 (13.3)

	Grade 4 (life-treatening)
	0 (0.0)
	1 (0.9)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (0.5)

	Grade 5 (death)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (6.7)
	0 (0.0)
	0 (0.0)
	1 (0.5)

	
	
	
	
	
	
	
	
	
	

	Total Males, N (%)
	2 (0.7)
	150 (49.3)
	50 (16.4)
	3 (1.0)
	61 (20.1)
	17 (5.6)
	5 (1.6)
	16 (5.3)
	304

	
	
	
	
	
	
	
	
	
	

	Any irAE, N (%)
	2 (100.0)
	65 (43.3)
	16 (32.0)
	1 (33.3)
	16 (26.2)
	8 (47.1)
	2 (40.0)
	13 (81.2)
	123 (40.5)

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	dermatological
	0 (0.0)
	22 (14.7)
	5 (10.0)
	0 (0.0)
	5 (8.2)
	5 (29.4)
	2 (40.0)
	5 (31.2)
	44 (14.5)

	gastrointestinal
	2 (100.0)
	20 (13.3)
	4 (8.0)
	0 (0.0)
	2 (3.3)
	1 (5.9)
	0 (0.0)
	7 (43.8)
	36 (11.8)

	endocrine
	1 (50.0)
	16 (10.7)
	4 (8.0)
	0 (0.0)
	4 (6.6)
	2 (11.8)
	0 (0.0)
	4 (25.0)
	31 (10.2)

	musculoskeletal
	0 (0.0)
	9 (6.0)
	3 (6.0)
	0 (0.0)
	1 (1.6)
	1 (5.9)
	1 (20.0)
	1 (6.2)
	16 (5.3)

	pulmonary
	0 (0.0)
	8 (5.3)
	1 (2.0)
	0 (0.0)
	1 (1.6)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	10 (3.3)

	systemic
	0 (0.0)
	4 (2.7)
	2 (4.0)
	0 (0.0)
	2 (3.3)
	0 (0.0)
	0 (0.0)
	2 (12.5)
	10 (3.3)

	neurological
	0 (0.0)
	1 (0.7)
	3 (6.0)
	0 (0.0)
	1 (1.6)
	1 (5.9)
	0 (0.0)
	0 (0.0)
	6 (2.0)

	cardiac
	0 (0.0)
	1 (0.7)
	0 (0.0)
	1 (33.3)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	2 (12.5)
	4 (1.3)

	renal
	0 (0.0)
	3 (2.0)
	2 (4.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	5 (1.6)

	hematological
	0 (0.0)
	2 (1.3)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	2 (0.7)

	ocular
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Highest irAE CTCAE Grade, N (%)
	
	
	
	
	
	
	
	
	

	Grade 1 (mild)
	0 (0.0)
	11 (7.3)
	3 (6.0)
	0 (0.0)
	4 (6.6)
	4 (23.5)
	1 (20.0)
	0 (0.0)
	23 (7.6)

	Grade 2 (moderate)
	0 (0.0)
	34 (22.7)
	6 (12.0)
	0 (0.0)
	8 (13.1)
	4 (23.5)
	1 (20.0)
	7 (43.8)
	60 (19.7)

	Grade 3 (severe)
	2 (100.0)
	18 (12.0)
	7 (14.0)
	1 (33.3)
	4 (6.6)
	0 (0.0)
	0 (0.0)
	6 (37.5)
	38 (12.5)

	Grade 4 (life-treatening)
	0 (0.0)
	2 (1.3)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	2 (0.7)

	Grade 5 (death)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	
	
	
	
	
	
	
	


Table S7: irAE incidences per agent, organ system and Grade

	
	CTLA-4 inhibitor
	PD-1 inhibitors
	
	
	PD-L1 inhibitors
	
	
	Combination of CTLA-4 + PD-1 inhibitors
	

	Parameter
	Ipilimumab
	Pembrolizumab
	Nivolumab
	Cemiplimab
	Atezolizumab
	Durvalumab
	Avelumab
	Ipilimumab+Nivolumab
	Total

	Total, N (%)
	2 (0.4)
	256 (51.2)
	72 (14.4)
	7 (1.4)
	101 (20.2)
	32 (6.4)
	6 (1.2)
	24 (4.8)
	500

	
	
	
	
	
	
	
	
	
	

	Any irAE, N (%)
	2 (100.0)
	109 (42.6)
	29 (40.3)
	2 (28.6)
	36 (35.6)
	15 (46.9)
	3 (50.0)
	20 (83.3)
	216 (43.2)

	
	
	
	
	
	
	
	
	
	

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	dermatological
	0 (0.0)
	36 (14.1)
	11 (15.3)
	0 (0.0)
	10 (9.9)
	9 (28.1)
	2 (33.3)
	8 (33.3)
	76 (15.2)

	Highest irAE CTCAE Grade, N (%)
	
	
	
	
	
	
	
	
	

	Grade 1 (mild)
	0 (0.0)
	20 (7.8)
	4 (5.6)
	0 (0.0)
	5 (5.0)
	7 (21.9)
	1 (16.7)
	2 (8.3)
	39 (7.8)

	Grade 2 (moderate)
	0 (0.0)
	15 (5.9)
	6 (8.3)
	0 (0.0)
	5 (5.0)
	2 (6.2)
	1 (16.7)
	4 (16.7)
	33 (6.6)

	Grade 3 (severe)
	0 (0.0)
	1 (0.4)
	1 (1.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	2 (8.3)
	4 (0.8)

	Grade 4 (life-treatening)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 5 (death)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	
	
	
	
	
	
	
	
	
	

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	gastrointestinal
	2 (100.0)
	32 (12.5)
	9 (12.5)
	0 (0.0)
	8 (7.9)
	5 (15.6)
	0 (0.0)
	9 (37.5)
	65 (13.0)

	Highest irAE CTCAE Grade, N (%)
	
	
	
	
	
	
	
	
	

	Grade 1 (mild)
	0 (0.0)
	4 (1.6)
	2 (2.8)
	0 (0.0)
	2 (2.0)
	3 (9.4)
	0 (0.0)
	2 (8.3)
	13 (2.6)

	Grade 2 (moderate)
	0 (0.0)
	16 (6.2)
	5 (6.9)
	0 (0.0)
	4 (4.0)
	1 (3.1)
	0 (0.0)
	4 (16.7)
	30 (6.0)

	Grade 3 (severe)
	2 (100.0)
	10 (3.9)
	2 (2.8)
	0 (0.0)
	2 (2.0)
	0 (0.0)
	0 (0.0)
	3 (12.5)
	19 (3.8)

	Grade 4 (life-treatening)
	0 (0.0)
	2 (0.8)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	2 (0.4)

	Grade 5 (death)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (3.1)
	0 (0.0)
	0 (0.0)
	1 (0.2)

	
	
	
	
	
	
	
	
	
	

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	endocrine
	1 (50.0)
	30 (11.7)
	4 (5.6)
	0 (0.0)
	8 (7.9)
	5 (15.6)
	0 (0.0)
	6 (25.0)
	54 (10.8)

	Highest irAE CTCAE Grade, N (%)
	
	
	
	
	
	
	
	
	

	Grade 1 (mild)
	0 (0.0)
	5 (2.0)
	0 (0.0)
	0 (0.0)
	1 (1.0)
	2 (6.2)
	0 (0.0)
	1 (4.2)
	9 (1.8)

	Grade 2 (moderate)
	0 (0.0)
	23 (9.0)
	4 (5.6)
	0 (0.0)
	7 (6.9)
	3 (9.4)
	0 (0.0)
	4 (16.7)
	41 (8.2)

	Grade 3 (severe)
	1 (50.0)
	2 (0.8)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (4.2)
	4 (0.8)

	Grade 4 (life-treatening)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 5 (death)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	
	
	
	
	
	
	
	
	
	

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	musculoskeletal
	0 (0.0)
	11 (4.3)
	3 (4.2)
	0 (0.0)
	4 (4.0)
	3 (9.4)
	2 (33.3)
	1 (4.2)
	24 (4.8)

	Highest irAE CTCAE Grade, N (%)
	
	
	
	
	
	
	
	
	

	Grade 1 (mild)
	0 (0.0)
	3 (1.2)
	2 (2.8)
	0 (0.0)
	2 (2.0)
	2 (6.2)
	2 (33.3)
	0 (0.0)
	11 (2.2)

	Grade 2 (moderate)
	0 (0.0)
	6 (2.3)
	1 (1.4)
	0 (0.0)
	2 (2.0)
	1 (3.1)
	0 (0.0)
	1 (4.2)
	11 (2.2)

	Grade 3 (severe)
	0 (0.0)
	2 (0.8)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	2 (0.4)

	Grade 4 (life-treatening)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 5 (death)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	
	
	
	
	
	
	
	
	
	

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	pulmonary
	0 (0.0)
	12 (4.7)
	2 (2.8)
	0 (0.0)
	3 (3.0)
	1 (3.1)
	0 (0.0)
	1 (4.2)
	19 (3.8)

	Highest irAE CTCAE Grade, N (%)
	
	
	
	
	
	
	
	
	

	Grade 1 (mild)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (3.1)
	0 (0.0)
	0 (0.0)
	1 (0.2)

	Grade 2 (moderate)
	0 (0.0)
	2 (0.8)
	0 (0.0)
	0 (0.0)
	1 (1.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	3 (0.6)

	Grade 3 (severe)
	0 (0.0)
	9 (3.5)
	2 (2.8)
	0 (0.0)
	2 (2.0)
	0 (0.0)
	0 (0.0)
	1 (4.2)
	14 (2.8)

	Grade 4 (life-treatening)
	0 (0.0)
	1 (0.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (0.2)

	Grade 5 (death)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	
	
	
	
	
	
	
	
	
	

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	systemic
	0 (0.0)
	6 (2.3)
	5 (6.9)
	1 (14.3)
	3 (3.0)
	0 (0.0)
	0 (0.0)
	3 (12.5)
	18 (3.6)

	Highest irAE CTCAE Grade, N (%)
	
	
	
	
	
	
	
	
	

	Grade 1 (mild)
	0 (0.0)
	4 (1.6)
	5 (6.9)
	0 (0.0)
	2 (2.0)
	0 (0.0)
	0 (0.0)
	3 (12.5)
	14 (2.8)

	Grade 2 (moderate)
	0 (0.0)
	2 (0.8)
	0 (0.0)
	1 (14.3)
	1 (1.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	4 (0.8)

	Grade 3 (severe)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 4 (life-treatening)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 5 (death)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	
	
	
	
	
	
	
	
	
	

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	neurological
	0 (0.0)
	4 (1.6)
	5 (6.9)
	0 (0.0)
	2 (2.0)
	1 (3.1)
	0 (0.0)
	1 (4.2)
	13 (2.6)

	Highest irAE CTCAE Grade, N (%)
	
	
	
	
	
	
	
	
	

	Grade 1 (mild)
	0 (0.0)
	0 (0.0)
	1 (1.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (0.2)

	Grade 2 (moderate)
	0 (0.0)
	1 (0.4)
	1 (1.4)
	0 (0.0)
	1 (1.0)
	1 (3.1)
	0 (0.0)
	0 (0.0)
	4 (0.8)

	Grade 3 (severe)
	0 (0.0)
	3 (1.2)
	3 (4.2)
	0 (0.0)
	1 (1.0)
	0 (0.0)
	0 (0.0)
	1 (4.2)
	8 (1.6)

	Grade 4 (life-treatening)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 5 (death)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	
	
	
	
	
	
	
	
	
	

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	cardiac
	0 (0.0)
	2 (0.8)
	0 (0.0)
	1 (14.3)
	1 (1.0)
	0 (0.0)
	0 (0.0)
	3 (12.5)
	7 (1.4)

	Highest irAE CTCAE Grade, N (%)
	
	
	
	
	
	
	
	
	

	Grade 1 (mild)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 2 (moderate)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 3 (severe)
	0 (0.0)
	2 (0.8)
	0 (0.0)
	1 (14.3)
	1 (1.0)
	0 (0.0)
	0 (0.0)
	3 (12.5)
	7 (1.4)

	Grade 4 (life-treatening)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 5 (death)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	
	
	
	
	
	
	
	
	
	

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	renal
	0 (0.0)
	4 (1.6)
	2 (2.8)
	0 (0.0)
	1 (1.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	7 (1.4)

	Highest irAE CTCAE Grade, N (%)
	
	
	
	
	
	
	
	
	

	Grade 1 (mild)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 2 (moderate)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 3 (severe)
	0 (0.0)
	4 (1.6)
	2 (2.8)
	0 (0.0)
	1 (1.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	7 (1.4)

	Grade 4 (life-treatening)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 5 (death)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	
	
	
	
	
	
	
	
	
	

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	hematological
	0 (0.0)
	2 (0.8)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (4.2)
	3 (0.6)

	Highest irAE CTCAE Grade, N (%)
	
	
	
	
	
	
	
	
	

	Grade 1 (mild)
	0 (0.0)
	1 (0.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (0.2)

	Grade 2 (moderate)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 3 (severe)
	0 (0.0)
	1 (0.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (4.2)
	2 (0.4)

	Grade 4 (life-treatening)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 5 (death)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	
	
	
	
	
	
	
	
	
	

	Type of irAE, N (%)
	
	
	
	
	
	
	
	
	

	ocular
	0 (0.0)
	0 (0.0)
	1 (1.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (0.2)

	Highest irAE CTCAE Grade, N (%)
	
	
	
	
	
	
	
	
	

	Grade 1 (mild)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 2 (moderate)
	0 (0.0)
	0 (0.0)
	1 (1.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (0.2)

	Grade 3 (severe)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 4 (life-treatening)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Grade 5 (death)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)




Table S8: Incidence of irAE
	irAE
	No
	Yes
	Total

	N (%)
	284 (56.8)
	216 (43.2)
	500

	Age
	
	
	

	Median (IQR)
	67.00 (59.00-74.25)
	66.00 (56.75-74.00)
	

	Min-Max
	20 - 93
	26 - 89
	

	Gender, N (%)
	
	
	

	Female
	103 (52.6)
	93 (47.4)
	196 (39.2)

	Male
	181 (59.5)
	123 (40.5)
	304 (60.8)

	Cancer Location, N (%)
	
	
	

	Lung and intrathoracic organs
	119 (56.7)
	91 (43.3)
	210 (42)

	Digestive organs
	51 (69.9)
	22 (30.1)
	73 (14.6)

	Skin
	29 (43.3)
	38 (56.7)
	67 (13.4)

	Urinary tract
	28 (52.8)
	25 (47.2)
	53 (10.6)

	Breast
	21 (70.0)
	9 (30.0)
	30 (6)

	Head and neck
	13 (50.0)
	13 (50.0)
	26 (5.2)

	Female genitals
	11 (57.9)
	8 (42.1)
	19 (3.8)

	Soft tissue and mesothelioma
	7 (58.3)
	5 (41.7)
	12 (2.4)

	Other
	1 (25.0)
	3 (75.0)
	4 (0.8)

	Male genitals

	2 (66.7)
	1 (33.3)
	3 (0.6)

	Lymphoid, Haematopoietic and rel. tissue
	2 (66.7)
	1 (33.3)
	3 (0.6)
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