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[bookmark: _Toc186709453]Supplementary table S1: Full search string
	Category
	Search words

	Biologics
	“((Adalimumab) OR (etanercept) OR (infliximab) OR (certolizumab) OR (golimumab) OR (ustekinumab) OR (secukinumab) OR (ixekizumab) OR (brodalumab) OR (bimekizumab) OR (tildrakizumab) OR (guselkumab) OR (risankizumab) OR (Vedolizumab) OR (Tocilizumab) OR (Sarilumab) OR (abatacept))

	Immune-mediated inflammatory diseases
	AND ((Psoriasis) OR (Psoriatic arthritis) OR (rheumatoid arthritis) OR (spondyloarthritis) OR (spondylitis) OR (inflammatory bowel disease) OR (IBD) OR (Mb Crohn) OR (Crohn disease) OR (ulcerative colitis))


	Cancer 
	AND ((Neoplasms) OR (malignancy) OR (cancer))





















[bookmark: _Toc186709454]Supplementary table S2: Reasons of exclusion of full-text articles
	Title
	Year
	Authors
	Reasons for exclusion

	Use of Immunosuppression and the Risk of Subsequent Overall or Cancer Mortality
	2023
	Kempen et al.
	No previous cancer patients

	Risk of malignancy in rheumatoid arthritis patients initiating biologics: an historical propensity score matched cohort study within the French nationwide healthcare database
	2022
	Seror et al.
	No previous cancer patients

	Cancer in Patients with Rheumatic Diseases Exposed to TNF Antagonists
	2011
	Carmona et al.
	No previous cancer patients

	Incidence of cancer in patients with spondyloarthritis treated with anti-TNF drugs.
	2018
	Atzeni et al.
	No previous cancer patients

	Risk of malignancy in rheumatoid arthritis patients initiating biologics: an historical propensity score matched cohort study within the French nationwide healthcare database
	2022
	Seror et al.
	No previous cancer patients

	Tumor necrosis factor inhibitors and the risk of cancer among older Americans with rheumatoid arthritis
	2021
	D'Arcy et al.
	No previous cancer patients

	A 60-week real-world experience with guselkumab in patients with        moderate-to-severe plaque psoriasis including patients with malignancy:        A retrospective study from Ontario, Canada
	2023
	Al-Rabai et al.
	no risk of cancer reported

	Efficacy and safety of abatacept in patients with rheumatoid arthritis        with previous malignancy
	2023
	Kunishita et al.
	no risk of cancer reported

	Malignancies and anti-TNF therapy in rheumatoid arthritis: a single-center observational cohort study.
	2015
	Berghen et al.
	no risk of cancer reported

	Risk of Incident Cancer in Inflammatory Bowel Disease Patients Starting Anti-TNF Therapy While Having Recent Malignancy.
	2016
	Poullenot et al.
	no risk of cancer reported

	Utilization of biologic disease-modifying anti-rheumatic drugs in patients with rheumatoid arthritis and cancer
	2020
	Pundole et al.
	No risk of cancer reported

	Therapy with biologic agents after diagnosis of solid malignancies: Results from the corrona registry
	2019
	Pappas et al.
	No risk of cancer reported

	Overall survival in patients with rheumatoid arthritis and solid malignancies receiving biologic disease-modifying antirheumatic therapy
	2020
	Pundole et al.
	No risk of cancer reported

	Outcome of inflammatory bowel disease patients with prior malignancy
	2023
	Shani et al.
	Not enough data available

	Secukinumab in Patients with Psoriasis and a Personal History of        Malignancy: A Multicenter Real-Life Observational Study
	2022
	Pellegrini, C et al.
	Not enough data available

	Physicians' Biological Drug Preference in Patients With Rheumatoid        Arthritis and Spondyloarthritis With a History of Malignancy        Perspectives From the Treasure Database
	2022
	Tekgoz, E et al.
	Not enough data available

	Biologic therapies for plaque type psoriasis in patients with previous malignant cancer: long-term safety in a single- center real-life population
	2022
	Valentin et al.
	Not enough data available

	Treatment of rheumatoid arthritis after regression of lymphoproliferative disorders in patients treated with methotrexate: a retrospective, multi-center descriptive study
	2022
	Nakano et al.
	Not enough data available

	Efficacy and safety of biological therapy in patients with psoriasis and recent neoplasia: experience in real single-center clinical practice
	2023
	Ortiz Alvarez et al.
	Not enough data available

	Comparative Risk of Incident Cancer in Patients with Inflammatory Bowel Disease with Prior Non-digestive Malignancy According to Immunomodulator: a Multicentre Cohort Study.
	2022
	Poullenot et al.
	Not enough data available

	Effectiveness and safety of ustekinumab in bio-naive Crohn's disease patients: a multicentre observational retrospective study
	2023
	Teresa et al.
	Not enough data available

	Safety of tumor necrosis factor inhibitor therapy in patients with a prior malignancy
	2016
	Bae et al.
	Not enough data available

	Biological therapies or apremilast in the treatment of psoriasis in patients with a history of hematologic malignancy: Results from a retrospective study in 21 patients
	2021
	Cohen-Sors et al.
	Not enough data available

	A real-life experience of psoriatic patients with history of cancer treated with biological drugs
	2019
	Odorici et al.
	Not enough data available

	Safety of tumor necrosis factor inhibitor therapy in patients with a prior malignancy
	2016
	Bae et al.
	Not enough data available

	Real-life efficacy and safety of secukinumab in elderly patients with psoriasis over a 2-year period.
	2020
	Megna et al.
	Wrong outcome

	Effects of Cancer Treatment on Inflammatory Bowel Disease Remission and Reactivation
	2012
	Axelrad et al.
	Wrong outcome

	Does cancer that occurs during or after anti-tumor necrosis factor therapy have a worse prognosis?: A national assessment of overall and site-specific cancer survival in rheumatoid arthritis patients treated with biologic agents
	2011
	Raaschou et al.
	Wrong outcome

	Biologic therapies for plaque type psoriasis in patients with previous malignant cancer: long-term safety in a single- center real-life population
	2022
	Valenti et al.
	Wrong outcome

	Safety and efficacy of immune checkpoint inhibitors in advanced urological cancers with pre-existing autoimmune disorders: A retrospective international multicenter study
	2020
	Martinez et al.
	wrong outcome

	Blocking TNF-alpha/Th17 pathway with monoclonal cytokine antibodies may aggravate the course of mycosis fungoides: a multicenter retrospective analysis of real-world clinical data
	2019
	Amitay-Laish et al.
	wrong outcome

	Anal high-grade squamous intraepithelial lesions in pharmacologically immunocompromised patients followed in a referral center
	2018
	Albuquerque et al.
	wrong outcome

	Malignant progression of precancerous lesions of the uterine cervix following biological DMARD therapy in patients with arthritis
	2015
	Cordtz et al.
	Wrong outcome

	Efficacy and safety of risankizumab in moderate-to-severe plaque psoriasis (UltIMMa-1 and UltIMMa-2): results from two double-blind, randomised, placebo-controlled and ustekinumab-controlled phase 3 trials.
	2018
	Gordon et al. 
	Wrong outcome

	Etanercept therapy for psoriatic arthritis in the presence of recurrent non-Hodgkin lymphoma.
	2012
	Pai et al.
	Wrong study design

	VEDOLIZUMAB PLUS ANTI-PD1 ANTIBODY IN ADVANCED MELANOMA PATIENTS WITH INFLAMMATORY ENTEROCOLITIS
	2022
	Javed et al.
	Wrong study design

	Rates of malignancy associated with anti-tnf agents and subsequent biologic use after malignancy using U.S. seer registry data
	2017
	Yun et al.
	Wrong study design

	Thiopurines and anti-TNFs after a diagnosis of cancer in patients with inflammatory bowel disease
	2014
	Onali et al.
	wrong study design

	Safety of TNF inhibitor therapy in patients who have had a prior malignancy
	2014
	Bae et al.
	wrong study design

	Is anti-TNF therapy always prohibited in patients with inflammatory bowel disease and previous malignancy?
	2009
	Lust et al.
	Wrong study design

	Previous Cancer/Lymphoma and Refractory Inflammatory Bowel Disease
	2015
	Bernheim et al.
	Wrong study design

	Etanercept therapy for psoriatic arthritis in the presence of recurrent non-Hodgkin lymphoma.
	2012
	Pai et al.
	Wrong study design

	Sequential treatment with secukinumab and ustekinumab in a patient with severe psoriasis and recent history of cerebral malignant melanoma metastasis.
	2019
	Ghazanfar et al.
	Wrong study design

	Secukinumab in the Treatment of Plaque Psoriasis in Patients with Malignancy
	2019
	Gambardella A.
	Wrong study design

	To Treat or Not to Treat: Role of Immunotherapy in Patients with Concomitant Diagnosis of Advanced-Stage Non-Small Cell Lung Cancer and Psoriasis
	2017
	Khunger et al.
	wrong study design

	Audit on the management of rheumatology patients who developed malignancy while on anti tnf treatment
	2015
	Uppal et al.
	Wrong study design

	Risk of recurrent non-melanoma skin cancer with methotrexate and anti-TNF use in rheumatoid arthritis
	2014
	Scott et al.
	Wrong study design

	Metastatic melanoma in an ulcerative colitis patient on infliximab 9 years after surgical resection of an early stage primary melanoma
	2013
	Sivaraman A. and Borum M.
	Wrong study design
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	Study information
	Biologics treatment group
	Control group
	Risk assessment

	Study
	Country
	Population source
(Study period)
	Study design
	Initial cancer type

(Follow-up, years)
	Type of biologic and patients receiving therapy, no.
	No. of patients (Cases of new or recurrent cancer)
	Age (years), 
mean ± SD
	Male, no. (%)
	Patient-years, no.
	Control drug
	No. of controls (Cases of new or recurrent cancer)
	Age (years), 
mean ± SD
	Male no. (%)
	Patient-years, no.
	Risk 
	Adjustment

	Rheumatoid arthritis

	Strangfeld (2010) 1
	Germany
	RABBIT
(1 May 2001 - 31 December 2006)
	Prospective cohort study
	Mixed

(2.1)
	Biologics pooled:
67
	
67 (10)
	
64.0±9.0
	22 (32.8)
	229
	csDMARD
	55 (5)
	63.2 ±7.7
	14 (25.4)
	159
	NA
	None 

	
	
	
	
	
	TNFi: 58
	58 (9)
	NA
	NA
	198
	
	
	
	
	
	
	

	Mercer (2012) 2
	UK
	British Society for Rheumatology Biologics Register
(2001-2008)
	Prospective cohort study
	BCC

(3)
	TNFi: 177
	177 (29)
	56±12
	NA
	627
	csDMARD
	106 (23)
	60±12
	NA
	276
	HR:
0.7 (0.26-1.94)
	Age, sex, smoking, exposure to cyclosporine or azathioprine, NSAIDs, and baseline characteristics

	Raaschou (2013) 3
	Sweden
	Swedish national registers
(1 January 2001 – 31 December 2010)
	Prospective cohort study
	Melanoma

(Median: 4.8) 
	TNFi: 54
	54 (3)
	NA
	NA
	271
	csDMARD
	295 (10)
	NA
	NA
	1370
	HR:
3.2 (0.8-13.1)
	Age and sex

	Raaschou (2015) 4
	Sweden
	Swedish national registers
(1999-2010)
	Prospective cohort study
	Breast cancer

(Median: 4.9)
	TNFi: 120
	120 (9)
	Median (IQR):
66 (11)
	0 (0)
	592
	csDMARD
	120 (9)
	Median (IQR):
67 (11)
	0 (0)
	550
	HR:
0.8 (0.3-2.1)
	Age at diagnosis, year of diagnosis, county of residency and stage at diagnosis of index cancer

	Aaltonen (2015) 5
	Finland
	ROB-FIN and hospital records
(1999-2011)
	Prospective cohort study
	Mixed

(Median: 1.5)
	TNFi: 100
	100 (3)
	NA
	NA
	233
	csDMARD
	77 (1)
	NA
	NA
	169
	HR: 2.2 (0.2-20.7)
	None

	Scott (2016) 6
	USA
	Medicare
(1 January 2006 – 31 December 2010)
	Retrospective cohort study
	NMSC

(Median: 1.64)
	TNFi: 1839
	1839 (109)
	NA
	NA
	1465
	MTX
	4414 (335)
	NA
	NA
	4631
	HR: 1.49 (1.03-2.16)
	TNFi exposure prior to the incident NMSC diagnosis

	Silva-Fernández (2016) 7
	UK
	British Society for Rheumatology Biologics Register
(2001-NA)
	Prospective observational cohort study
	Mixed

(Median: 6.8)
	TNFi: 243
	243 (53)
	62.7±9.5
	44 (18.1)
	1591
	DMARD
	159 (46)
	66.1±10.0
	41 (25.8)
	855
	HR:
0.56 (0.36-0.88)
	Age, gender, and smoking status

	Raaschou (2018) 8
	Sweden
	Swedish national registers
(2001-2015)
	Prospective population-based cohort study
	Mixed

(Mean: 5.3)

	TNFi: 467 
	467 (42)
	Median (IQR):
67.0 (61.6-73.0)
	98 (21)
	2471
	MTX
	2164 (155)
	Median (IQR):
69.3 (63.5-75.6)
	429 (19.8)
	9394
	HR:
1.06 (0.73-1.54)
	Education and comorbid conditions

	Dreyer (2018) 9
	Denmark
	DANBIO Register
(2000-2011)
	Population-based cohort study
	Mixed

(NA)
	TNFi: 220
	220 (21)
	Mean (range):
65 (32–86)
	36 (16)
	723
	csDMARD
	1176 (70)
	Mean (range):
70 (28–96)
	370 (32)
	2461
	HR:
1.21 (0.73-2.03)
	Age, gender, calendar time and cancer site

	Philips (2015) 10
	USA
	VA’s Austin Information Technology Center and the Pharmacy Benefits Management databases
(1 October 1998 – 30 September 2008)
	Retrospective cohort study
	Head and neck

(3,35)
	TNFi: 31
	31 (5)
	63.9±7.8
	31 (100)
	NA
	csDMARD
	149 (44)
	66.0±9.1
	147 (98.7)
	NA
	NA
	NA

	Inflammatory Bowel Disease

	Scott (2016) 6
	USA
	Medicare
(1 January 2006 – 31 December 2010)
	Retrospective cohort study
	NMSC

(Median: 1.64)
	TNFi: NA
	NA (26)
	NA
	NA
	375
	Thiopurine
	NA (63)
	NA
	NA
	717
	HR: 1.23 (0.78 -1.94)
	TNFi exposure prior to the incident NMSC diagnosis

	Axelrad (2016) 11
	USA
	8 academic medical centers
(NA)
	Retrospective cohort study
	Mixed

(Median: 4.75)
	TNFi: 55
	55 (7)
	37.7±21.5	
	28 (51)
	285
	TNFi+ MTX or thiopurine
	51 (11)
	31.4±17.4
	27 (53)
	414
	NA
	None

	
	
	
	
	
	
	
	
	
	
	MTX or thiopurine
	78 (20)
	37.4±19.7
	37 (47)
	383
	
	

	Mañosa (2019) 12
	Spain
	ENEIDA registry
(NA)
	Retrospective cohort study
	Mixed, extracolon
ic

(Median: 6.25)
	TNFi: 5
	5 (2)
	NA
	NA
	NA
	Thiopurine 
	89 (12)
	NA
	NA
	NA
	NA
	None

	
	
	
	
	
	TNFi+ thiopurine: 52
	52 (9)
	NA
	NA
	NA
	
	
	
	
	
	
	

	Hasan (2022) 13
	USA
	8 Cleveland Clinic centers

(January 2014 – January 2020)
	Retrospective cohort study
	Mixed

(Median: 5.2)
	TNFi: 99
	99 (7)
	36±17
	44 (44)
	938
	No therapy
	181 (27)
	42±18
	87 (48)
	1128
	HR:
TNFi vs no therapy:
0.47 (0.2-1.12)

VDZ vs no therapy: 
0.18 (0.03-1.35)

UST vs no therapy:
0.88 (0.25-3.03)
	Recurrence risk, type of primary cancer, as well as any baseline demographics and disease characteristics found significant during the univariate analyses such as smoking history, cancer stage, and antimetabolite exposure

	
	
	
	
	
	VDZ: 34
	34 (1)
	39±18
	21 (62)
	266
	
	
	
	
	
	
	

	
	
	
	
	
	UST: 27
	27 (3)
	38±17
	21 (62)
	164
	
	
	
	
	
	
	

	Khan (2020) 14
	USA
	Veterans Affairs Healthcare System
(1 January 2000 – 30 June 2016)
	Retrospective cohort study
	BCC

(Average: 5.71)
	TNFi: 57
	57 (37)
	64.1±10.4
	54 (94.7)
	208
	5-ASA
	311 (244)
	70.4±9.9
	302 (97.1)
	1906
	HR: 
1.27 (0.84-1.90)
	Age at BCC diagnosis, BCC stage at diagnosis, sex, race, UV zone, type of IBD, smoking status, and Charlson comorbidity index

	Vedamurthy (2022) 15 
	USA
	Partners' Healthcare system
(2014-2019)
	Retrospective cohort study
	Mixed

(Median: 6.2)
	TNFi: 184
	184 (61)
	40±18
	97 (53)
	1452
	No IS
	183 (78)
	47±17
	71 (39)
	1378
	HR:
TNFi vs no IS: 0.87 (0.45-1.65)

VDZ vs no IS:
0.56 (0.23-1.39)
	Age at index cancer, IBD subtype, smoking history, antimetabolite exposure, cancer category, cancer stage, and time to biologic

	
	
	
	
	
	VDZ: 96
	96 (18)
	40±18
	43 (45)
	821
	
	
	
	
	
	
	

	Hong (2022) 16
	USA
	Academic medical center
(January 2013 – December 2020)
	Retrospective cohort study
	Mixed

(Median: 4.33)
	TNFi: 41 
	41 (12)
	43.5±20.3
	24 (58.5)
	313
	No IS
	267 (56)
	44.9±17.6
	118 (44.2)
	2102
	HR:
TNFi vs no IS: 0.7 (0.1-4.74)

VDZ vs no IS: 1.36 (0.27-7.01)

UST vs no IS: 0.96 (0.17-5.41)
	Age at index cancer, IBD subtype, smoking history, cancer recurrence risk, cancer stage, time from cancer to treatment initiation and duration of exposure

	
	
	
	
	
	VDZ: 37
	37 (6)
	42.5±18.6
	21 (56.8)
	309
	
	
	
	
	
	
	

	
	
	
	
	
	UST: 14
	14 (2)
	46.8±18.4
	8 (57.1)
	67
	
	
	
	
	
	
	

	Holmer (2023) 17
	USA
	Multicenter
(-December 31, 2020)
	Retrospective cohort study
	Mixed

(NA)
	TNFi: 78
	78 (6)
	51.8±14.2
	36 (46.2)


	NA
	Thiopurine or MTX
	26 (5)
	58±14.9
	15 (57.7)
	NA
	NA
	None

	
	
	
	
	
	VDZ: 51

	51 (3)

	53.3±14.5 *
	34 (51.5) *
	NA
	
	
	
	
	
	
	

	
	
	
	
	
	UST: 15
	15 (2)
	53.3±14.5 *
	34 (51.5) *
	NA
	
	
	
	
	
	
	

	Pooled studies

	Mamtani (2016) 18


Pooled for RA and IBD
	USA
	Medicare (2000-2012)
	Retrospective cohort study
	Breast 

(Median: 2.7)
	TNFi: 291
	291 (17)
	NA
	0 (0)
	764
	TNFi non-users (MTX and thiopurines) 
	1164 (48)
	NA
	0 (0)
	2466
	HR:
1.13 (0.65-1.97)
	Age, race, calendar year, time from breast cancer surgery to start of follow-up, post-surgery hormonal or HER2 therapy, use of non-steroid anti-inflammatory drugs in the prior 90 days, prior or concurrent use of MTX, thiopurines, TNFi or other biologic therapy, and histories of chronic kidney disease, chronic liver disease, diabetes mellitus, coronary artery disease, and congestive heart failure

	Waljee (2020) 19

Pooled for IBD, RA, PsO
	Denmark 
	Danish national registries
(1 January 1999 – 31 December 2016)
	Population-based cohort study
	Mixed 

(Median: 5.6)
	TNFi: 434
	434 (72)
	55.4±14.4
	138 (31.8)
	2376
	Non-exposed to TNFi
	4328 (563)
	63.1±14.5
	1379 (31.9)
	16376
	HR: 0.82 (0.61-1.11)
	Sex; initial primary cancer type; diagnosis of IBD, rheumatoid arthritis, or psoriasis; age at diagnosis of IBD, rheumatoid arthritis, or psoriasis; age at initial cancer diagnosis; number of baseline hospital admissions; and number of baseline outpatient visits.

	Phan (2020) 20

Pooled for IBD, RA, PsO, SpA, AS, PsA
	USA
	VA North Texas Healthcare System
(1996-2015)
	Retrospective cohort study
	Mixed 

(Mean: 5.4)
	TNFi: 36
	36 (6)
	46.8±12.8
	35 (97)
	NA
	TNFi-naïve
	72 (9)
	52.7±15.0
	69 (96)
	NA
	NA
	None

	Abbreviations:
Basal cell carcinoma (BCC); Non-melanoma skin cancer (NMSC); Tumor Necrosis Factor-α inhibitor (TNFi); Vedolizumab (VDZ); Ustekinumab (USTE); Methotrexate (MTX); aminosalicylate (5-ASA); Immunosuppressive therapy (IS); Hazard ratio (HR); disease-modifying anti-rheumatic drugs (DMARD); conventional DMARD (csDMARD); synthetic DMARD (sDMARD).
* Collectively for non-TNFi biologics (VDZ+UST)
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	Biological group, initial cancer characteristics
	Comparator group, initial cancer characteristics

	Study
	Biological therapy and number of patients
	Initial cancer types, n.
	Cancer severity or stage, n. (%)
	Cancer relapse risk
	IMID severity*
	Comparator therapy and number of patients
	Initial cancer types, n.
	Cancer severity or stage, n. (%)
	Cancer relapse risk
	IMID severity*

	Strangfeld (2010) 1
	Biologic: 67
	Mixed: 67
	NA
	NA
	DAS28:
5.7 (1.3)
	DMARD:
55
	Mixed: 55
	NA
	NA
	DAS28:
5.4 (1.1)

	Mercer (2012) 2
	TNFi: 177
	BCC: 177
	NA
	NA
	NA
	DMARD: 106
	BCC: 106
	NA
	NA
	NA

	Raaschou (2013) 3
	TNFi: 54
	Melanoma: 54
	NA
	NA
	NA
	DMARD: 295
	Melanoma: 295
	NA
	NA
	NA

	Raaschou (2015) 4
	TNFi: 120
	Breast: 120
	In situ: 24 (20)
Invasive: 96 (80)
	Median (IQR) predicted 10-year risk of breast cancer relapse:
18 (10
	NA
	Biologics-naïve: 120
	Breast: 120
	In situ: 24 (20)
Invasive: 96 (80) 
	Median (IQR) predicted 10-year risk of breast cancer relapse:
19 (14)
	NA

	Aaltonen (2015) 5
	TNFi: 100
	Mixed: 100
	NA
	NA
	NA
	DMARD: 77
	Mixed: 77
	NA
	NA
	NA

	Scott (2016) 6
	TNFi: 1839
	NMSC: 1839
	NA
	NA
	NA
	MTX: 4414
	NMSC: 4414
	NA
	NA
	NA

	Silva-Fernández (2016) 7
	TNFi: 243
	Solid: 213
Lymphoproliferative: 7
Melanoma: 23
	NA
	NA
	DAS28:
6.6 (1.1)
	DMARD: 159
	Solid: 133
Lymphoproliferative: 11
Melanoma: 15
	NA
	NA
	DAS28:
5.2 (1.2)

	Raaschou (2018) 8
	TNFi: 467
	Colon: 34
Anorectal: 30
Lung: 5
Breast: 223
Uterus: 30
Ovarian: 31
Prostate: 62
Renal: 7
Urinary tract: 16
CNS: 29
	In situ: 81 (17.3)
Invasive: 386 (82.7)
	NA
	DAS28:
5.0 (1.4)
	MTX: 2164
	Colon: 137
Anorectal: 108
Lung: 25
Breast: 1110
Uterus: 150
Ovarian:111
Prostate: 307
Renal: 27
Urinary tract: 69
CNS: 120
	In situ: 342 (15.8)
Invasive: 1822 (84.2)
	NA
	NA

	Dreyer (2018) 9
	TNFi: 220
	Gastrointestinal: 20
Respiratory: 8
Breast: 74
Female genital organs: 36
Male genital organs: 11
Urinary tract: 14
Melanoma: 22
Lymphoma and leukaemia: 18
NS: 11
Other: 6
	NA
	NA
	DAS28:
3.4 (1.0–8.4) †
	DMARD: 1176
	Gastrointestinal: 162
Respiratory: 147
Breast: 270
Female genital organs: 119
Male genital organs: 139
Urinary tract: 92
Melanoma: 77
Lymphoma and leukaemia: 89
NS: 49
Other: 32
	NA
	NA
	DAS28:
4.7 (1.3-8.2) †

	Philips (2015) 10
	TNFi: 31
	Head and neck: 31
	NA
	NA
	NA
	DMARD:
149
	Head and neck: 149
	NA
	NA
	NA

	Axelrad (2016) 11
	TNFi: 55
	Gastrointestinal: 9
Hematologic: 1
Dermatologic: 14
Solid: 31
	Stage I: 36 (65.5)
Stage II: 9 (16.4)
Stage III: 3 (5.45)
Stage IV: 4 (7.3)
Unknown: 3 (5.45)
	High: 16
Intermediate: 15
Low: 10
Undetermined: 14
	NA
	TNFi+ antimetabolite: 51
	Gastrointestinal: 9
Hematologic: 7
Dermatologic: 20
Solid: 15
	Stage I: 32 (62.7)
Stage II: 5 (9.8)
Stage III: 1 (2)
Stage IV: 1 (2)
Unknown: 12 (23.5)
	High: 22
Intermediate: 15
Low: 10
Undetermined: 14
	NA

	
	
	
	
	
	
	Antimetabolite: 78 
	Gastrointestinal: 13
Hematologic: 4
Dermatologic: 19
Solid: 42
	Stage I: 52 (66.7)
Stage II: 6 (7.7)
Stage III: 4 (5.1)
Stage IV: 5 (6.4)
Unknown: 11 (14.1)
	High: 22
Intermediate: 35
Low: 8
Undetermined: 13
	NA

	Mañosa (2019) 12
	Exposed to either:
Thiopurines (n=89)
TNFi (n=5)
TNFi+ thiopurines (n=52)
	Gastrointestinal: 5
Hematologic: 3
Melanoma: 5
NMSC: 12
Solid: 75
	Stage I: 9 (10.1)
Stage II: 8 (9)
Stage III: 2 (2.2)
Stage IV: 0 (0)
Unknown: 81 (91)
	High: 26
Intermediate: 20
Low: 25
Indeterminate: 19
	NA
	Nonexposed: 374
	Gastrointestinal: 6
Hematologic: 8
Melanoma: 3
NMSC: 6
Solid: 77
	Stage I: 12 (3.2)
Stage II: 11 (2.9)
Stage III: 6 (1.6)
Stage IV: 3 (0.8)
Unknown: 67 (17.9)
	High: 19
Intermediate: 41
Low: 18
Indeterminate: 22
	NA

	Hasan (2022) 13
	TNFi: 99
	Gastrointestinal: 4
Hematologic: 7
Melanoma: 11
NMSC: 89
Solid: 61
	Stage I: 56 (56.6)
Stage II: 32 (32.3)
Stage III: 10 (10.1)
Stage IV: 2 (2.0)
	High: 15
Medium: 53
Low: 32
	NA
	No IS therapy: 181
	Gastrointestinal: 12
Hematologic: 9
Melanoma: 11
NMSC: 89
Solid: 60
	Stage I: 49 (27.1)
Stage II: 18 (9.9)
Stage III: 18 (9.9)
Stage IV: 15 (8.3)
	High: 16
Medium: 55 
Low: 29
	NA

	
	VDZ: 34
	Gastrointestinal: 12
Hematologic: 9
Melanoma: 14
NMSC: 86
Solid: 59
	Stage I: 63 (63)
Stage II: 21 (21)
Stage III: 16 (16)
Stage IV: 0
	High: 24
Medium: 47 
Low: 29
	NA
	
	
	
	
	

	
	UST: 27
	Gastrointestinal: 4
Hematologic: 7
Melanoma: 0
NMSC: 100
Solid: 52
	Stage I: 33 (33)
Stage II: 33 (33)
Stage III: 33 (33) 
Stage IV: 0
	High: 19
Medium: 37
Low: 44
	NA
	
	
	
	
	

	Khan (2020) 14
	TNFi: 57
	BCC: 57
	Stage I: 53 (93)
Stage II: 4 (7)
	NA
	NA
	5-ASA: 311
	BCC: 311
	Stage I: 294 (94.5)
Stage II: 17 (5.4)
	NA
	NA

	Vedamurthy (2022) 15
	TNFi: 184
	Gastrointestinal: 24
Hematologic: 7
Dermatologic: 72
Solid: 81
	Stage I: 156 (84.8)
Stage II: 16 (8.7)
Stage III: 6 (3.3)
Stage IV: 6 (3.3)
	High: 79
Intermediate: 60
Low: 18
Undetermined: 27 
	NA
	No IS therapy: 183
	Gastrointestinal: 20
Hematologic: 9
Dermatologic: 48
Solid: 106
	Stage I: 142 (77.6)
Stage II: 18 (9.8)
Stage III: 8 (4.4)
Stage IV: 15 (8.2)
	High: 55
Intermediate: 79
Low: 24
Undetermined: 25
	NA

	
	VDZ: 96
	Gastrointestinal: 10
Hematologic: 5
Dermatologic: 34
Solid: 47
	Stage I: 64 (66.7)
Stage II: 18 (18.8)
Stage III: 6 (6)
Stage IV: 8 (8.3)
	High: 64
Intermediate: 18
Low: 6
Undetermined: 8
	NA
	
	
	
	
	

	Hong (2022) 16
	TNFi: 41
	Gastrointestinal: 1
Hematologic: 0
Dermatologic: 14
Solid: 26
	Stage I: 7/16 (41)
Stage II: 4/16 (23.5)
Stage III: 0 (0)
Stage IV: 5/16 (29.4)
	High: 10
Intermediate: 13
Low: 3
Undetermined: 15
	NA
	No IS therapy: 267
	Gastrointestinal: 2
Hematologic: 3
Dermatologic: 1
Solid: 8
	Stage I: 22/61 (36.1)
Stage II: 9/61 (14.8)
Stage III: 6/61 (9.8)
Stage IV: 24/61 (39.3)
	High: 32
Intermediate: 114
Low: 25
Undetermined: 96
	NA

	
	VDZ: 37
	Gastrointestinal: 1
Hematologic: 3
Dermatologic: 8
Solid: 25
	Stage I: 6/13 (46.2)
Stage II: 3/13 (23.1)
Stage III: 2/13 (15.4)
Stage IV: 2/13 (15.4) 
	High: 6
Intermediate: 11
Low: 3
Undetermined: 17
	NA
	
	
	
	
	

	
	UST: 14
	Gastrointestinal: 2
Hematologic: 3
Dermatologic: 1
Solid: 8
	Stage I: 5/9 (5.6)
Stage II: 1/9 (11.1)
Stage III: 2/9 (22.2)
Stage IV: 1/9 (11.1)
	High: 1
Intermediate: 4
Low: 6
Undetermined: 3
	NA
	
	
	
	
	

	Holmer (2023) 17
	TNFi: 78
	Solid: 68
Breast: 18
Colon: 7
Prostate: 8
Renal: 4
Thyroid: 8
Other: 23
Hematologic: 2
Melanoma: 8
	NA
	NA
	NA
	Thiopurine or MTX: 26
	Solid: 21
Breast: 5
Colon: 2
Prostate: 5
Renal: 1
Thyroid: 0
Other: 8
Hematologic: 3
Melanoma: 2
	NA
	NA
	NA

	
	Non-TNFi (VDZ or UST): 66
	Solid: 54
Breast: 16
Colon: 7
Prostate: 1
Renal: 5
Thyroid: 1
Other: 24
Hematologic: 4
Melanoma: 8
	NA
	NA
	NA
	
	
	
	
	

	Mamtani (2016) 18
	TNFi 291
	Breast: 291
	NA
	NA
	NA
	Thiopurine: 52
	Breast: 52
	NA
	NA
	NA

	
	
	
	
	
	
	MTX: 892
	Breast: 892
	NA
	NA
	NA

	Waljee (2020) 19
	TNFi: 434
	Mouth: <5
Digestive: <5
Colorectal: 12
Lung: <4
Skin: 226
Melanoma: 31
Breast: 41
Female genital: 62
Male genital: 18
Urinary: 6
Lymphoid or hematopoietic: 18
Other: 11
	NA
	NA
	NA
	Unexposed to TNFi: 4328
	Mouth: 9
Digestive: 40
Colorectal: 120
Lung: 50
Skin: 2252
Melanoma: 309
Breast: 405
Female genital: 613
Male genital: 180
Urinary: 60
Lymphoid or hematopoietic: 180
Other: 110
	NA
	NA
	NA

	Phan (2020) 20
	TNFi: 36
	Breast: 1
Colon: 1
Head and neck: 6
Hematologic: 3
Lung: 5
Prostate: 10
Renal: 4
Skin: 5
Urinary bladder: 1
	In situ: 6 (16.7)
Stage I: 17 (47.2)
Stage II: 5 (13.8)
Stage III: 2 (5.6)
Stage IV: 6 (16.7)
	NA
	NA
	TNFi-naïve: 72
	Breast: 2
Colon: 2
Head and neck: 12
Hematologic: 6
Lung: 10
Prostate: 20
Renal: 8
Skin: 10
Urinary bladder: 2
	In situ: 12 (16.7)
Stage I: 24 (33.3)
Stage II: 19 (26.4)
Stage III: 6 (8.3)
Stage IV: 11 (15.3)
	NA
	NA

	Abbreviations: Basal cell carcinoma (BCC), Disease-modifying anti-rheumatic drug (DMARD), Tumor Necrosis Factor-α inhibitors (TNFi), Immune-Mediated Inflammatory Disease (IMID), disease activity score based on 28 joint counts (DAS28), Central Nervous System (CNS), Nervous System (NS), Immunosuppressive (IS), Vedolizumab (VDZ), Ustekinumab (UST), aminosalicylate (5-ASA), methotrexate (MTX)
* Values are mean (standard deviation) if not otherwise specified.
† Median (IQR)



[bookmark: _Toc156932693][bookmark: _Toc186709457][bookmark: _Hlk132097824]Supplementary table S5: Newcastle-Ottawa scale
	Study
	Selection (maximum one star per item)
	Comparability (maximum two stars)
	Outcome (maximum one star per item)
	Total score

	
	Representativeness of exposed cohort
	Selection of non-exposed cohort
	Ascertainment of exposure
	Outcome not present at baseline
	Comparability 
	Assessment of outcome
	Length of follow -up
	Adequacy of follow-up
	

	Strangfeld (2010) 1
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Mercer (2012) 2
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Raaschou (2013) 3
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Raaschou (2015) 4
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Aaltonen (2015) 5
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Scott (2016) 6
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Silva-Fernández (2016) 7
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Raaschou (2018) 8
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Dreyer (2018) 9
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Philips (2015) 10
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Axelrad (2016) 11
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Mañosa (2019) 12
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Hasan (2022) 13
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Khan (2020) 14
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Vedamurthy (2022) 15
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Hong (2022) 16
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Holmer (2023) 17
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Mamtani (2016) 18
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Waljee (2020) 19
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Phan (2020) 20
	*
	*
	*
	*
	*
	*
	*
	*
	8



























[bookmark: _Toc186709458]Supplementary figures
[bookmark: _Toc186709459]Supplementary figure 1: Funnel plot of risk ratio for recurrent cancer overall for Tumor Necrosis Factor-α compared to conventional therapies
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