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Supplemental Figure 1 Timeframe of data collection from included studies (n = 44) in the context of regulatory approval of biologics 
[bookmark: _Ref66951051][bookmark: _Toc88071912][image: ]
[bookmark: _Hlk118274235]Three studies did not report the years of study [1-3]. The flags indicate the approximate regulatory approval date of each named biologic.


Supplemental Table 1 Economic systematic literature review: Embase (via OvidSP) search strategy
	Search #
	Search algorithm

	1 
	inflammatory bowel disease/ or exp ulcerative colitis/

	2 
	(inflammatory bowel disease or Ulcerative Colitis).ti,ab.

	3 
	1 or 2

	4 
	exp "healthcare cost"/ or exp "drug cost"/ or exp "cost of illness"/ or exp "hospital cost"/ or exp pharmacoeconomics/ or (treatment cost$ or direct cost$ or direct medical cost$ or nonmedical cost$ or non-medical cost$ or total cost or total costs or cost per patient treated or budget impact or cost burden or societal cost$ or administrative cost$ or travel cost$ or travel time or disease cost or cost of drugs).ti,ab.

	5 
	(indirect cost$ or disability or functional status or physical function or impairment or disabilities or productivity or employment or retirement or work disability or absenteeism or presenteeism or sick leave or sick day or worktime loss or opportunity loss or job performance or (work adj2 loss)).ti,ab.

	6 
	exp Hospitalization/ or (healthcare resource or healthcare resources or medical resource or medical resources or healthcare resource or health resource consumption or healthcare consumption or medical resource consumption or hospitalization or hospital admission or hospital admissions or icu admission or icu admissions or emergency department visit or emergency department visits or emergency room visit or emergency room visits or er visit or er visits or ed visit or ed visits or inpatient visit or inpatient visits or outpatient visit or outpatient visits or specialist visit or specialist visits or unscheduled doctor visit or unscheduled doctor visits or unscheduled physician visit or unscheduled physician visits or general practitioner visit or general practitioner visits).ti,ab.

	7 
	exp quality adjusted life year/ or (quality adjusted life year$ or qaly or qalys or life year or life years).ti,ab. or (daly or disability adjusted life years).mp.

	8 
	Markov chain/ or (cost minimi?ation or cost-utilit$ or health utility$ or economic evaluation$ or economic review$ or cost outcome or cost analys?s or economic analys?s or budget$ impact analys?s or cost-benefit analys?s or cost-effectiveness analys?s).ti,ab. or ((cost or economic$) and (costs or cost-effectiveness or markov)).ab,ti. or ((cost effectiveness and ratio) or icer or incremental cost effectiveness ratio or incremental cost-effectiveness ratio).ti,ab.

	9 
	or/4-8

	10 
	3 and 9

	11 
	exp longitudinal study/ or (longitudinal study or retrospective study or prospective study or cohort$ or follow up or cross-sectional study or cross sectional study or followup study or observational study or registry or registries or real world or cross sectional).ti,ab. or exp retrospective study/ or exp prospective study/ or exp cohort analysis/ or exp cross-sectional study/ or exp cohort analysis/ or exp observational study/

	12 
	exp "cost benefit analysis"/ or exp "cost utility analysis"/ or exp economic evaluation/ or exp "cost effectiveness analysis"/ or exp "cost minimization analysis"/

	13 
	10 and (11 or 12)

	14 
	(Ephemera or "Introductory Journal Article" or News or "Newspaper Article" or Editorial or Comment or Overall or Letter or Short Survey or Tombstone or Books).pt. or in vitro Techniques/ or in vitro study/ or (commentary or editorial or comment or letter or mice or rat or mouse or animal or murine).ti.

	15 
	(case report or case study or case series or woman or man or child or adolescent or female or male or boy or girl or infant).ti.

	16 
	case reports/ or case study/ or case report$.jw.

	17 
	((child$ or juvenile or babies or infant$ or adolescent$ or pediatric$ or paediatric$) not ((child$ or juvenile or babies or infant$ or adolescent$ or pediatric$ or paediatric$) and adults)).ti.

	18 
	review.pt. not (((systematic or meta) and analy$) or ((indirect or mixed) and treatment comparison)).ti,ab.

	19 
	or/14-18

	20 
	13 not 19

	21 
	(exp animal/ or nonhuman/) not exp human/

	22 
	20 not 21

	23 
	limit 22 to (article or article in press)

	24 
	Limit 23 to yr=”2010-Current”

	25 
	limit 24 to English language


[bookmark: _Ref66951079][bookmark: _Toc88071913]


Supplemental Table 2 Health-related quality of life systematic literature review: Embase (via OvidSP) search strategy
	[bookmark: _Appendix_B._Grey][bookmark: _Appendix_C._Data]Search #
	Search algorithm

	1 
		inflammatory bowel disease/ or exp ulcerative colitis/

	2 
		(inflammatory bowel disease or Ulcerative Colitis).ti,ab.

	3 
	1 or 2

	4 
	 (hrql or hrqol or patient reported outcome$ or satisfaction or preference or disability adjusted life or daly$ or activities of daily living or adl).ab,ti.

	5 
	((health adj3 (utility$ or status)) or (utilit$ adj3 (valu$ or measur$ or health or life or estimate$ or elicit$ or disease or score$ or weight)) or (disutility$ and health) or (disutility$ and scor$) or (disutility$ and valu$) or standard gamble or time trade off or time tradeoff or tto or rosser or willingness to pay or visual analog scale or visual analogue scale or discrete choice experiment or qwb or 15d or health utilities index or hui or hui1 or hui2 or hui3).ab,ti.

	6 
	(sf36 or sf 36 or sf6 or sf 6 or short form 6 or sf6d or sf 6d or short form 6d or eq 5d or eq5d or euroqol or euro qol or health status or hye or hyes or rosser index or quality of wellbeing or qwb or CUCQ or (Crohn$ adj1 Ulcerative Colitis Questionnaire) or RFIPC or Rating Form of Inflammatory Bowel Disease Patient Concerns or IBDQ or IBDQ-32 or Inflammatory Bowel Disease Questionnaire or SIBDQ or Short Inflammatory Bowel Disease Questionnaire or (health$ adj year$ adj equivalent$)).ti,ab. or exp psychological well-being/ 

	7 
	3 and (4 or 5 or 6)

	8 
	exp longitudinal study/ or (longitudinal study or retrospective study or prospective study or cohort$ or follow up or cross-sectional study or cross sectional study or followup study or observational study or registry or registries or real world or cross sectional).ti,ab. or exp retrospective study/ or exp prospective study/ or exp cohort analysis/ or exp cross-sectional study/ or exp cohort analysis/ or exp observational study/

	9 
	7 and 8

	10 
	(Ephemera or "Introductory Journal Article" or News or "Newspaper Article" or Editorial or Comment or Overall or Letter or Short Survey or Tombstone or Books).pt. or in vitro Techniques/ or in vitro study/ or (commentary or editorial or comment or letter or mice or rat or mouse or animal or murine).ti.

	11 
	(case report or case study or case series or woman or man or child or adolescent or female or male or boy or girl or infant).ti.

	12 
	case reports/ or case study/ or case report$.jw.

	13 
	((child$ or juvenile or babies or infant$ or adolescent$ or pediatric$ or paediatric$) not ((child$ or juvenile or babies or infant$ or adolescent$ or pediatric$ or paediatric$) and adults)).ti.

	14 
	review.pt. not (((systematic or meta) and analy$) or ((indirect or mixed) and treatment comparison)).ti,ab. 

	15 
	or/10-14 

	16 
	9 not 15

	17 
	(exp animal/ or nonhuman/) not exp human/ 

	18 
	16 not 17

	19 
	limit 17 to (article or article in press) 

	20 
	limit 18 to yr="2010-current" 

	21 
	limit 19 to English language 




[bookmark: _Toc106699443] Supplemental Table 3 Direct cost outcomes
	Study, country, costing year, currency
	Treatment, sample size
	Follow-up, months
	Total direct costs
	Medical costs
	Hospitalization costs
	Outpatient costs
	ED costs
	Pharmacy costs

	United States

	Bornheimer 2019 [4],
USA,
Year NR, USD
	Biologics, n = 4832
	60
	Single biologic: $11,433 (13,387) quarterly
Multiple biologics: $14,313 (16,967) quarterly
	NR
	NR
	NR
	NR
	NR

	Cai 2020 [5],
USA,
2017, USD
	Biologics, n = 6414
	12
	NR
	NR
	$17,669 (18,099) per stay
	NR
	NR
	NR

	Carter 2011 [6],
USA,
Year NR, USD
	IFX, n = 420
Maintenance, 
n = 354
No maintenance, 
n = 66
	12-14
	NR
	NR
	IFX maintenance: $3118 (13,242)
IFX no maintenance: $8610 (22,237)
	NR
	NR
	NR

	Chiorean 2020 [7],
USA,
2017, USD
	Switchers to ADA, n = 428
Switchers to GOL, n = 148
Switchers to IFX, 
n = 311
Switchers to VDZ, n = 461
	6
	All-cause 
ADA: $43,118
GOL: $49,677
IFX: $47,861
VDZ: $54,528
	All-cause
ADA: $13,545
GOL: $11,629
IFX: $15,999
VDZ: $17,839
UC-related
ADA: $5855
GOL: $6405
IFX: $8692
VDZ: $9207
	All-cause
ADA: $7600
GOL: $6055
IFX: $8021
VDZ: $9082
UC-related 
ADA: $3993
GOL: $4389
IFX: $5080
VDZ: $5007
	All-cause 
ADA: $5216
GOL: $5214
IFX: $7008
VDZ: $7768
UC-related
ADA: $1716
GOL: $1959
IFX: $3345
VDZ: $3960
	All-cause
ADA: $729
GOL: $360
IFX: $970
VDZ: $989
UC-related
ADA: $146
GOL: $56
IFX: $267
VDZ: $240
	All-cause
ADA: $29,573
GOL: $38,048
IFX: $31,862
VDZ: $36,689

	Long 2019 [8],
USA,
2015, USD
	Anti-TNF monotherapy, 
n = 1612
Anti-TNF + IS and/or oral CS, 
n = 1239
	2
	Anti-TNF monotherapy: $49,501 (95% CI 47,585–51,418)
Anti-TNF + IS and/or oral CS: $63,385 (95% CI 59,896-66,874)
	Anti-TNF monotherapy: $9543 (95% CI 8257-10,829)
Anti-TNF + IS and/or oral CS: $13,585 (95% CI 10,626-16,543)
	NR
	NR
	NR
	Anti-TNF monotherapy: $39,536 (95% CI 38,160-40,912)
Anti-TNF + IS and/or oral CS: $49,331 (95% CI 47,673-50,989)

	Long 2020 [9],
USA,
2017, USD

	ADA, n = 1291
GOL, n = 127
IFX, n = 810
VDZ, n = 103
	12
	UC-related
ADA: $57,590 (95% CI 13,906-112,097)
GOL: $59,898 (95% CI 11,352-135,440)
IFX: $62,088 (95% CI 21,071-107,437)
VDZ: $59,400 (95% CI 8168-123,756)
	NR
	NR
	NR
	NR
	NR

	Null 2017 [10],
USA,
2014, USD
	ADA or IFX alone or combined with AZA/6MP, n = 295
	12
	$41,618 (34,262)
	$13,955 (31,277)
	$9101 (29,107)
	$3897 (6046)
	$296 (1351)
	$27,662 (19,248)

	Perera 2018 [11],
USA,
2015, USD
	ADA, n = 616
GOL, n = 48 
IFX, n = 1489 
UST, n = 3
VDZ, n = 15
	12
	ADA: $56,366 (21,358)
GOL: $61,500 (14,445)
IFX: $60,234 (40,682)
UST: $59,229 (25,055)
VDZ: $72,274 (46,913)
	ADA: $7774 (11,876)
GOL: $5553 (7654)
IFX: $14,523 (26,153)
UST: $5323 (5960)
VDZ: $36,654 (30,519)
	ADA: $1557 (6891)
GOL: $730 (3800)
IFX: $3284 (20,105)
UST: $2336 (4046)
VDZ: $0 (0)
	ADA: $4628 (6812)
GOL: $3747 (4496)
IFX: $9033 (12,980)
UST: $2645 (2212)
VDZ: $34,621 (28,022)
	ADA: $601 (1749)
GOL: $351 (904)
IFX: $764 (2325)
UST: $254 (439.70)
VDZ: $282 (943.82)
	ADA: $48,592 (16,082)
GOL: $55,948 (11,964)
IFX: $45,711 (30,752)
UST: $53,905 (20,864)
VDZ: $35,620 (54,466)

	Pilon 2020 [12],
USA,
2017, USD
	ADA, CZP, GOL, IFX, NAT, or VDZ, n = 889
	58.8
	$77,510 PPPY
	NR
	NR
	NR
	NR
	NR

	Rubin 2020 [13],
USA,
Year NR, USD
	Anti-TNFs in patients with (n = 1755) or without (n = 2696) intestinal complications
	12
	All-cause 
With complications: $35,179
Without complications: $30,432
IBD-related
With complications: $23,470
Without complications: $21,459
	All-cause 
With complications: $20,050
Without complications: $10,485
IBD-related 
With complications: $11,318
Without complications: $4846
	All-cause 
With complications: $17,862
Without complications: $8672
IBD-related
With complications: $10,727
Without complications: $4347
	All-cause 
With complications: $1328
Without complications: $1214
IBD-related 
With complications: $478
Without complications: $373
	All-cause
 With complications: $828
Without complications: $399
IBD-related
With complications: $134
Without complications: $41
	All-cause
With complications: $15,230
Without complications: $19,439
IBD-related
With complications: $12,368
Without complications: $16,202

	Wolf 2021 [14],
USA,
2014-2016, USD
	ADA, IFX, GOL, or VDZ (with suboptimal or optimal treatment), n=NR
	24
	UC-related 
Suboptimal treatment: $131,000
Optimal treatment: $119,000
	UC-related
Suboptimal treatment: $66,000
Optimal treatment: $46,000
	NR
	NR
	NR
	NR

	Europe

	Black 2016 [15],
UK,
2013-2014, British pounds
	ADA, n = 191
	12
	All-cause: £13,892
UC-related: £11,494
	NR
	NR
	NR
	NR
	All-cause: £11,090
UC-related: £11,285

	Campbell-Hill 2018 [16],
GER,
2014-2015, Euros
	ADA, n = 12
GOL, n = 15
IFX, n = 27
IFX-biosimilar, 
n = 6
	12
	NR
	NR
	NR
	NR
	NR
	ADA: €14,041
GOL: €11901
IFX: €16,315
IFX-biosimilar: €26,463

	Dignass 2020 [17],
GER,
Year NR, Euros
	Total, n = 304
ADA, n = 125
GOL, n = 47
IFX, n = 114
VDZ, n = 18
	24
	Total (1-12 months): 
Total: €24,552
ADA: €24,151
GOL: €27,791
IFX: €24,462
VDZ: €19,446

Total (13-24 months): 
Total: €18,439
ADA: €18,879
GOL: €21,108
IFX: €17,641
VDZ: €13,461


	NR
	Total (1-12 months): €4177 (9462)

Total (13-24 months): €3084 (9022) 
	Total (1-12 months): 
GP visits: €334 (272)
GE visits: €199 (255)
Total (13-24 months) 
GP visits: €298 (239)
GE visits: €168 (238)
	Total (1-12 months): €1764 (6016) 
Total (13-24 months): €1092 (6218)
	Drug costs (1-12 months) 
ADA: €23,887 (10,907)
GOL: €24,829 (8633)
IFX: €21,214 (12,628)
VDZ: €26,621 (13,348)
Steroids: €173 (296)
Drug costs (13-24 months):
ADA: €15,981 (12,666)
GOL: €16,791 (12,814)
IFX: €13,917 (13,451)
VDZ: €12,219 (12,513)
Steroids: €131 (325)

	Lawton 2019 [18],
FRA,
2016-2017, Euros
	ADA, IFX, or IFX biosimilar, n = 25
	12
	€17,376 (7592)
	NR
	NR
	NR
	NR
	NR

	Lo 2020 [19],
DNK,
Year NR, Euros
	Biologics, n = 28
	144
	NR
	NR
	NR
	NR
	NR
	Drug cost: €346,000

	Lowenberg 2014 [20],
NLD,
2003-2012, Euros
	IFX, n = 16
	Median: 34.5
	€9983
	NR
	€4853
	NR
	NR
	NR

	Picker 2021 [21],
GER,
Year NR, Euros
	Anti-TNFs (not specified), TOF, or VDZ, n = 574
	48
	€34,068
	NR
	All -cause: 
€4522 
UC-related: 
€3191
	All-cause 
GP visits: €351 
GE visits: €185 
UC-related
Overall: €511
GP visits: €251 
GE visits: €124
	NR
	All-cause: 
€30,201 
UC-related: 
€28,885

	Pöllinger 2019 [22],
GER,
2016, Euros
	ADA, n = 154
	12
	NR
	NR
	NR
	NR
	NR
	ADA: €28,846 (8673)

	van der Valk 2015 [23],
NLD,
2011, Euros
	ADA or IFX, n = 34
	24
	NR
	€5350 quarterly
	€242 (95% CI 107-377) quarterly
	Mean (95% CI) quarterly costs:
Total: €120 (98-140) 
GP (daytime): €4 (2-5)
GP (night/ weekend): €7 (2-11)
GE: €61 (49-73)
Specialized nurse: €19 (14-24)
Internist: €8 (4-12) 
Dietician: €3 (1-5)
	€3 (95% CI 0-6) quarterly
	Mean (95% CI) quarterly costs:
Total: €4931 (4897-4965) 
ADA: €852 (636-1067)
IFX: €3906 (3666-4145)
Mesalazine: €122 (109-135)
AZA: €20 (15-25)
Mercaptopurine: €13 (9-17)
MTX: €15 (8-22)
CS: €3 (0-6)

	Wilke 2020 [24],
GER,
Year NR, Euros
	ADA, CZP, IFX, or GOL in patients with (n = 11) or without (n = 120) AEs of special interest
	Median, 51
	NR
	With AEs: €32,191 (8021)
Without AEs:
€27,706 (12,553) 
	NR
	NR
	NR
	NR

	Ylisaukko-Oja 2019 [25],
POL,
2018, Euros
	IFX, n = 110
	12
	€4088 (4475)
	
	€559 (920)
	€400 (405)
	
	IFX infusion: €5750 (2434)
Other biologics (ADA, CZP, GOL, VDZ): €931 (2858)


All costs are reported as mean (SD) annual costs unless otherwise stated.
ADA adalimumab, AE adverse event, CS corticosteroid, CZP certolizumab pegol, ED emergency department, GE gastroenterologist, GER Germany, GOL golimumab, GP general practitioner, IFX infliximab, IS immunosuppressant, JAK Janus kinase, MTX methotrexate, NAT natalizumab, NLD the Netherlands, NR not reported, POL Poland, PPPY per patient per year, UC ulcerative colitis, UST ustekinumab, VDZ, vedolizumab



[bookmark: _Toc106699444]Supplemental Table 4 Indirect cost outcomes
	Study, country, costing year, currency
	Treatment, sample size
	Follow-up, months
	Total indirect costs
	Absenteeism 
(mean percent of work hours missed due to UC)
	Presenteeism 
(mean work productivity loss)
	Work productivity impairment
(mean percent of impairment while working)
	Activity impairment
(mean percent of daily activities affected
	Other indirect costs

	United States

	Cross 2020 [26],
USA
	Biologics/JAK inhibitors alone or in combination with 5-ASAs or IS, 
n = 315
	NR
	NR
	n = 206
7.3% (21.8)
	n = 205 
19.2% (28.2)
	n = 219
17.0% (25.6)
	n = 313 
22.0% (28.0)
	NR

	Pilon 2020 [12],
USA,
2017, USD
	ADA, CZP, GOL, IFX, NAT, or VDZ, n = 889
	58.8
	$11,898 PPPY
	NR
	NR
	NR
	NR
	NR

	Europe

	Dignass 2019 [27,28]
GER,
Year NR, Euros

	Total, n = 304
ADA, n = 125
GOL, n = 47
IFX, n = 114
VDZ, n = 18
	24
	NR
	Sick leave days: 39.2 (86.5)

Patients taking sick leave, n (%)
No leave: 259 (52.3) 
Short term: 107 (35.2) 
Long term: 38 (12.5)
	NR
	NR
	NR
	Sick benefits: €832 (3664)

	Picker 2021 [21],
GER,
Year NR, Euros
	Anti-TNFs, TOF, or VDZ, n = 574
	48
	NR
	Sick leave days due to UC (per PY): 13.1
	NR
	NR
	NR
	All-cause, sick leave: €2979/PY 
UC-related, sick leave: €1482/PY

	Teich 2021 [29]

Teich 2020 [30]
GER
Teich 2019 [31]
GER
	GOL, n = 212
	24
	NR
	Baseline (n = 180): 27.6%
CFB to 3 months (n = 138): –13.8% (38.8)
CFB to 6 months (n = 122): –16.0% (34.7)
CFB to 9 months (n = 115): –17.0% (45.2)
CFB to 12 months (n = 101): –19.9% (42.0)
CFB to 24 months (n = 86): –23.2% (41.5)
p<0.0001 all timepoints vs. baseline
	Baseline (n = 145): 45.3%
CFB to 3 months (n = 105): –14.9% (28.8)
CFB to 6 months (n = 91): –17.0% (28.0)
CFB to 9 months (n = 81): –17.3% (32.4)
CFB to 12 months (n = 75): –22.5% (29.2)
CFB to 24 months (n = 65): –22.5% (27.2)
p<0.0001 all timepoints vs. baseline
	Baseline (n = 143): 49.7%
CFB to 3 months (n = 103): –17.3% (32.2)
CFB to 6 months (n = 88): –18.4% (30.3)
CFB to 9 months (n = 76): –18.8% (35.5)
CFB to 12 months (n = 71): –23.7% (30.8)
CFB to 24 months (n = 63): –24.5% (29.4)
p<0.0001 all timepoints vs. baseline
	Baseline (n = 250): 52.8%
CFB to 3 months (n = 156): –14.4% (28.5)
CFB to 6 months (n = 148): –18.9% (28.9)
CFB to 9 months (n = 136): –23.2% (33.0)
CFB to 12 months (n = 117): –27.5% (29.3)
CFB to 24 months 
(n = 99): –30.0% (31.5)
p<0.0001 all timepoints vs. baseline
	NR

	van der Valk 2015 [23]
NLD
2011 Euros
	ADA or IFX, n = 34
	24
	NR
	Mean (95% CI) sick leave days: 483 (230-736) quarterly
	NR
	Productivity loss due to sick leave, mean (95% CI): €1085 (589-1581) quarterly
	NR
	NR


5-ASA aminosalicylates, ADA adalimumab, CFB change from baseline, CI confidence interval, CZP certolizumab pegol, GER Germany, GOL golimumab, IFX infliximab, IS immunosuppressant, JAK Janus kinase, NAT natalizumab, NLD the Netherlands, NR not reported, PY patient-year, PPPY per person per year, TNF tumor necrosis factor, TOF tofacitinib, UC ulcerative colitis, UST ustekinumab, VDZ vedolizumab

[bookmark: _Toc106699445]Supplemental Table 5 Healthcare resource use outcomes
	Study, country
	Treatment, sample size
	Follow-up, months,
	Hospitalizations
	Length of stay, days
	Outpatient visits
	ED visits
	Prescriptions
	Surgical procedures/ diagnostic tests

	United States

	Cai 2020 [5],
USA
	Biologics, 
n = 6414
	12
	N (%): 975 (15.2%)
	NR
	NR
	NR
	NR
	N (%):
Surgery-related inpatient visits: 186 (2.9%)

Mean (SD):
Overall surgery-related: 1.4 (0.7)
Colectomy-related: 1.3 (0.5)
Intestinal surgery-related: 1.4 (0.7)
Small bowel resection-related: 1.0 (0.0)

	Carter 2011 [6],
USA
	IFX, n = 420
Maintenance, 
n = 354
No maintenance, 
n = 66

	12-14
	N (%):
IFX: 65 (15.5%)
IFX maintenance: 58 (16.4%)
IFX no maintenance: 7 (10.6%)

Mean (SD):
IFX maintenance: 1.10 (0.31)
IFX no maintenance: 1.24 (0.44)
	Mean (SD):
IFX maintenance: 8.90 (7.18)
IFX no maintenance: 11.65 (9.92)
	Place of service for infusions, n (%):
IFX maintenance: 
Outpatient office: 201 (56.8%)
Outpatient hospital: 52 (14.7%)
Pharmacy infusion: 6 (1.7%)
IFX no maintenance: 
Outpatient office: 41 (62.1%)
Outpatient hospital: 12 (18.2%)
Pharmacy infusion: 3 (4.5%)
	NR
	Mean number of IFX infusions during maintenance therapy
Therapeutic persistence: 7.22
No therapeutic persistence: 4.08 
	NR

	Chapman 2019 [32],
USA
	ADA, GOL, IFX, or VDZ in patients with 
(n = 417) or without 
(n = 3124) EIMs
	12
	N (%):
EIM: 19.3%
No EIM: 15.2%
	NR
	NR
	NR
	N (%):
EIM: 
ADA as index therapy: 63.3%
GOL: 3.0%
IFX: 30.1%
VDZ: 3.6%
Non-EIM:
ADA as index therapy: 56.2%
GOL: 4.4%
IFX: 34.4%
VDZ: 4.9%
	NR

	Chen 2021 [33],
USA
	Biologics, n = NR
	NR
	UC-related hospitalizations by treatment sequence, n (%): 
VDZ > IM or anti-TNF: 10.6%
IM > VDZ > anti-TNF: 14.4%
IM > anti-TNF > VDZ: 22.3%
VDZ > anti-TNF: 12.4%
Anti-TNF > VDZ: 20.8%
	NR
	NR
	NR
	NR
	Colectomy / UC-related lab test, n (%): 
VDZ > IM or anti-TNF: 4.8% / 16.5%
IM > VDZ > anti-TNF: 10.1% / 21.3%
IM > anti-TNF > VDZ: 14.4% / 27.7%
VDZ > anti-TNF: 7.0% / 19.7%
Anti-TNF > VDZ: 11.0% / 26.1%

	Chiorean 2020 [7],
USA
	Switchers to ADA, n = 428
Switchers to GOL, n = 148
Switchers to IFX, n = 311
Switchers to VDZ, n = 461
	6
	Mean (SD):
All-cause
ADA: 0.25
GOL: 0.18
IFX: 0.27
VDZ: 0.26
UC-related 
ADA: 0.17
GOL: 0.15
IFX: 0.22
VDZ: 0.19
	Mean (SD):
All-cause
ADA: 1.84
GOL: 1.46
IFX: 1.93
VDZ: 1.70
UC-related 
ADA: 1.29
GOL: 1.34
IFX: 1.54
VDZ: 1.29
	Mean (SD):
All-cause
ADA: 11.84
GOL: 9.95
IFX: 14.87
VDZ: 16.49
UC-related
ADA: 3.58
GOL: 4.01
IFX: 6.93
VDZ: 8.04
	Mean (SD):
All-cause
ADA: 0.37
GOL: 0.28
IFX: 0.41
VDZ: 0.40
UC-related 
ADA: 0.08
GOL: 0.08
IFX: 0.14
VDZ: 0.09
	NR
	NR

	Hunter 2019 [34],
USA
	Biologics, 
n = NR
	Cross-sectional: 2007-2017
	NR
	NR
	NR
	NR
	CS, n (%):
2007: 60.5%
2017: 47.2%
Opioids, n (%):
2007: 53.6%
2017: 40.3%
	Surgery, n (%):
2007: 1.9%
2017: 3.9%

	Kirchgesner 2021 [35],
USA
	IFX monotherapy, 
n = 151
IFX + thiopurines, 
n = 151
	4
	UC- or colectomy-related hospitalization, n (%):
IFX monotherapy: 17 (11.3%)
IFX + thiopurines: 12 (7.9%)
	NR
	NR
	NR
	N (%) corticosteroids, within 180 days: IFX monotherapy: 134 (88.7%)
IFX + thiopurines: 135 (89.4%)
	NR

	Kochar 2018 [36],
USA
	VDZ, n = 249
	6
	At least one hospitalization, n (%): 13%
	NR
	Mean (SD): 14 (9)
	At least one ED visit, n (%): 7%
	Anti-TNF naïve, n (%): 
IM: 30%
Steroids: 57%
Anti-TNF experienced, n (%): 
Steroids: 59%
Mesalamine: 46%
Thiopurine: 24%
Methotrexate: 2%
	At least one GE surgery, n (%): 5%

	Long 2019 [8],
USA
	Anti-TNF monotherapy, 
n = 1612
Anti-TNF + IS and/or oral CS, n = 1239
	2
	Adjusted rate per year (95% CI):
All-cause
Anti-TNF monotherapy: 0.143 (0.120-0.171)
Anti-TNF + IS and/or oral CS: 0.270 (0.222-0.329)
UC-related
Anti-TNF monotherapy: 0.048 (0.036-0.064)
Anti-TNF + IS and/or oral CS: 0.102 (0.075-0.139)
	NR
	NR
	Adjusted rate per year (95% CI):
All-cause
Anti-TNF monotherapy: 0.299 (0.263-0.340)
Anti-TNF + IS and/or oral CS: 0.354 (0.303-0.413)
UC-related
Anti-TNF monotherapy: 0.021 (0.014-0.030)
Anti-TNF + IS and/or oral CS: 0.057 (0.040-0.083)
	NR
	Adjusted rate per year (95% CI): 
GI surgery
Anti-TNF monotherapy: 0.054 (0.041-0.072)
Anti-TNF + IS and/or oral CS: 0.117 (0.086-0.158)
UC-related surgery
Anti-TNF monotherapy: 0.425 (0.394-0.457)
Anti-TNF + IS and/or oral CS: 0.721 (0.664-0.783)

	Long 2020 [9],
USA
	ADA, n = 1291
GOL, n = 127
IFX, n = 810
VDZ, n = 103
	12
	N (%):
ADA: 166 (12.9%)
GOL: 11 (8.7%)
IFX: 148 (18.3%)
VDZ: 10 (9.7%)
Mean (SD):
ADA: 1.61 (1.05)
GOL: 1.82 (1.08)
IFX: 1.68 (1.08)
VDZ: 1.30 (0.67)
	Mean (SD): 
ADA: 8.39 (9.46)
GOL: 10.82 (9.18)
IFX: 8.89 (9.00)
VDZ: 5.20 (4.52)
	NR
	NR
	N (%):
Concomitant IS
ADA: 360 (27.9%)
GOL: 33 (26.0%))
IFX: 240 (29.6%
VDZ: 22 (21.4%)
Steroids
ADA: 1112 (86.1%)
GOL: 108 (85.0%)
IFX: 674 (83.2%)
VDZ: 73 (70.9%)
	NR

	Naegeli 2019 [37],
USA
	Biologics, 
n = 7705
	Cross-sectional: 12
	N (%): 13.6%
	NR
	N (%):
GE visits: 76.9%
	N (%): 25.6%
	N (%):
IM: 24.2%
5-ASAs: 50.7%
CS: 47.7%
Opioids: 41.5%
	NR

	Nguyen 2020 [38],
USA
	Biologics, 
n = 7331
	Cross-sectional: 2010-2017
	UC-related hospitalizations, n (%):
2010: 10.9%
2017: 6.1%
	NR
	NR
	UC-related ED visits, n (%): 
2010: 12.6%
2015: 17.7%
2017: 15.5%
	Baseline medication, n (%): 
5-ASAs: 6059 (82.7%)
CS: 6268 (85.5%)
Antibiotics: 2582 (35.2%)
IS: 2709 (37%)
	Colectomy, n (%):
2010: 5.3%
2017: 1.2%

	Null 2017 [10],
USA
	ADA or IFX alone or combined with AZA/6MP, 
n = 295
	12
	N (%): 75 (25.4%)

Mean (SD) inpatient encounters:
Overall: 0.4 (0.9)
≥1 encounter: 1.7 (1.0)
	Mean (SD) per stay in patients with ≥1 encounter: 6.8 (7.6)
	N (%): 277 (93.9%)

Mean (SD):
Overall: 5.5 (4.5)
≥1 visit: 5.9 (4.4)
	N (%):45 (15.3%)

Mean (SD):
Overall: 0.3 (0.8)
≥1 visit: 1.9 (1.2)
	N (%) anti-TNF monotherapy: 
ADA: 36 (72.0%) 
IFX: 195 (79.6%)
N (%) anti-TNF + AZA/6MP:
ADA: 14 (28.0%) 
IFX: 50 (20.4%)

Mean (SD) medication claims observed: 15.2 (8.2)
	NR

	Patel 2018 [39],
USA
	IFX, n = 117
VDZ, n = 33
	12
	N (%):
All-cause
IFX: 57%
VDZ: 52%
UC-related
IFX: 45%
VDZ: 39%

Mean (SD):
All-cause
IFX: 108.1 per 100 PY
VDZ: 72.8 per 100 PY
UC-related
IFX: 72.9 per 100 PY
VDZ: 50.4 per 100 PY
	NR
	NR
	NR
	NR
	NR

	Stewart 2021 [40],
USA
	ADA, n = 246
GOL, n = 246
	12
	N (%): 
UC-related
ADA: 27 (15.2%)
GOL: 25 (13.6%)

Mean (SD):
UC-related
ADA: 0.3 (0.8)
GOL: 0.3 (0.8)
	Mean (SD):
UC-related
ADA: 2.1 (6.6)
GOL: 1.3 (4.2)
	N (%): 
UC-related
ADA: 166 (93.3%)
GOL: 173 (94.0%)

Mean (SD):
UC-related
ADA: 6.6 (6.0)
GOL: 6.3 (5.1)
	N (%): 
UC-related
ADA: 27 (15.2%)
GOL: 20 (10.9%)

Mean (SD):
UC-related
ADA: 0.2 (0.6)
GOL: 0.2 (0.5)
	N (%): 
IS
ADA: 21.9%
GOL: 21.7%
CS
ADA: 74.7%
GOL: 78.8%
	NR

	Wolf 2021 [14],
USA
	ADA, IFX, GOL, or VDZ (with suboptimal or optimal treatment), 
n = NR
	24
	N (%) surgeries/ hospitalizations:
UC-related
Suboptimal: 23%
Optimal: 6%
	NR
	NR
	NR
	N (%):
Any steroid use
Suboptimal: 60%
Optimal: 38%
Prolonged steroid use
Suboptimal: 6%
Optimal: 2%

	N (%) surgeries/ hospitalizations:
UC-related
Suboptimal: 23%
Optimal: 6%

	Europe

	Desmond 2012 [41],
IRE
	ADA, n = 4
IFX, n = 21
	Median: 14.2
	NR
	NR
	NR
	NR
	NR
	N (%) surgery:
ADA: 2 (50%)
IFX: 2 (9.5%)

	Dignass 2020 [17],
GER
	Total, n = 304
ADA, n = 125
GOL, n = 47
IFX, n = 114
VDZ, n = 18
	24
	N (%): 
Total (1-12 months): 132 (43%)
Total (13-24 months): 90 (30%)

Mean (SD): 
Total (1-12 months): 0.89
Total (13-24 months): 0.56
ADA: 1.3 (1.7)
GOL: 1.5 (2.6)
IFX: 1.8 (2.5)
VDZ: 0.5 (0.7)
	Mean (SD): 
Total (1-12 months): 10.3
Total (13-24 months): 5.09
ADA: 12.1 (25.1)
GOL: 23.7 (68.4)
IFX: 17.6 (34.6)
VDZ: 1.8 (4.6)
	N (%): 
Total (1-12 months): 295 (97%)
Total (13-24 months): 298 (98%)

Mean (SD)
GP visit
Total (1-12 months): 16.24
Total (13-24 months): 13.11
GE visit
Total (1-12 months): 7.11
Total (13-24 months): 5.27
ADA: 10.7 (12.9)
GOL: 12.9 (10.2)
IFX: 13.3 (12)
VDZ: 16.7 (17.5)
	N (%): 
Total (1-12 months): 77 (25%)
Total (13-24 months): 47 (15%)

Mean (SD): 
Total (1-12 months): 0.39
Total (13-24 months): 0.18
ADA: 0.5 (0.9)
GOL: 0.6 (1.2)
IFX: 0.7 (1.3)
VDZ: 0.2 (0.4)
	NR
	N (%) surgery: 
Total (1-12 months): 116 (38%)
Total (13-24 months): 57 (19%)

Mean (SD) surgery: 
Total (1-12 months): 0.68
Total (13-24 months): 0.26
ADA: 0.9 (1.3)
GOL: 1.5 (5.6)
IFX: 1.2 (1.9)
VDZ: 0.7 (1.0)

	Kirchgesner 2021 [35],
FRA
	IFX monotherapy, 
n = 181
IFX + thiopurines, 
n = 181
	4
	UC- or colectomy-related hospitalization, n (%):
IFX monotherapy: 19 (10.5%)
IFX + thiopurines: 11 (6.1%)
	NR
	NR
	NR
	N (%) corticosteroids, within 180 days: IFX monotherapy: 153 (84.5%)
IFX + thiopurines: 157 (86.7%)
	NR

	Lowenberg 2014 [20],
NLD
	IFX, n = 16
	Median: 34.5
	NR
	Median (IQR): 4 (4.0-5.75)
	NR
	NR
	NR
	NR

	Mandel 2014 [42],
HUN
	ADA or IFX, 
n = 42
	Median: 102
	54.3/100 anti-TNF patient-years
	NR
	NR
	NR
	N (%):
Steroids: 27 (64.3%)
Azathioprine: 23 (54.8%)
	NR

	Mantzaris 2019 [2],
GRE
	GOL, n = 50
	6
	N (%): 5 (10.0%)
	Median (range): 5.0 (3.0-7.0)
	N (%): 3 (6.0%)

Median (range): 2.0 (1.0-3.0)
	N (%): 3 (6.0%)

Median (range): 1.0 (1.0-4.0)
	NR
	NR

	Oussalah 2010 [43],
FRA
	IFX, n = 191
	Median: 18
	N (%): 69 (36.1%)

Median (IQR): 
UC-related
0 (0-1)
	NR
	NR
	NR
	N (%):
Thiopurines: 109 (57.1%)
Methotrexate: 18 (9.4%)
	N (%) colectomy: 36 (18.8%)


	Picker 2021 [21],
GER
	Anti-TNFs, TOF or VDZ, 
n = 574
	48
	N (%):
UC-related
155 (27.0%)

Mean (SD):
UC-related
0.6
	Mean (SD):
UC-related
11.2
	Mean (SD):
UC-related
GP visit: 2.5
GE visit: 1.4
	NR
	N (%):
ADA: 230 (40.1%)
GOL: 56 (9.7%)
IFX: 172 (30.0%)
TOF: 3 (0.5%)
VDZ: 113 (19.7%)
	NR

	Sebastian 2019 [44],
UK
	Standard IFX, n = 29
Accelerated IFX, n = 29
	12
	NR
	Mean (SD):
Standard IFX: 23.6 (4.3)
Accelerated IFX: 19.2 (7.1)
	NR
	NR
	NR
	% colectomy:
Overall
Standard IFX: 57%
Accelerated IFX: 31%
30-day
Standard IFX: 57%
Accelerated IFX: 27%

	Singh 2017 [45],
DNK
	ADA, n = 104
IFX, n = 171
	Median: ADA: 15.6
IFX: 27.6
	Incidence rate of hospitalization per 100 person-years (95% CI):
All-cause
ADA: 91.5 (66.0-126.9)
IFX: 37.4 (28.3-49.5)
UC-related
ADA: 46.7 (30.1-72.3)
IFX: 19.3 (13.4-28.0)
	NR
	NR
	NR
	Incidence rate of steroid use per 100 person-years (95% CI):
ADA: 18.6 (7.7-44.6)
IFX: 22.6 (14.6-35.0)
	Incidence rate of major abdominal surgery per 100 person-years (95% CI):
ADA: 20.7 (11.1-38.4)
IFX: 11.4 (7.2-18.1)

	Teich 2021 [29],
GER
	GOL, n = 282
	24
	Incidence rate of disease-related hospitalization per 100 person-years: 12 months: 11.0%
24 months: 4.3%
	Mean (SD): 
12 months: 1.0 (4.12)
24 months: 0.2 (1.62)
	N (%): 
GP visit
12 months: 23 (8.2%)
24 months: 26 (9.2%)
GE visit
12 months: 67 (23.8%)
24 months: 51 (18.1%)

Mean (SD):
GP visit
12 months: 1.7 (1.0)
24 months: 1.9 (1.2)
GE visit
12 months: 2.8 (2.5)
24 months: 2.7 (2.0)
	NR
	NR
	NR

	van der Valk 2015 [23],
NLD
	ADA or IFX, 
n = 34
	24
	NR
	Mean (range) number of days hospitalized quarterly: 10 (2-17)
	Mean (95% CI), quarterly
GP (daytime): 0.00 (0.00-0.01)
GP (night/ weekend): 0.08 (0.02-0.13)
GE: 0.61 (0.48-0.74)
Specialized nurse: 0.43 (0.32-0.53)
Internist: 0.10 (0.04-0.15) 
Dietician: 0.06 (0.02-0.10)
	Mean (95% CI), 3-monthly PP: 0.02 (0.00-0.04)
	NR
	Mean (95% CI), quarterly
Laboratory: 0.38 (0.23-0.53) 
Colonoscopy: 0.12 (0.07-0.17)
MRI scan: 0.01 (0.00-0.02)
Abdominal X-ray: 0.00 (0.00-0.01) 
Ultrasonography: 0.02 (0.00-0.03)
DXA scan: 0.02 (0.00-0.03)

	Ylisaukko-Oja 2019 [25],
FIN
	IFX, n = 110
	12
	Mean (SD): 0.8 (1.3)
	NR
	Mean (SD): 3.0 (3.5)
	NR
	Mean (SD) number of IFX infusions: 6.5 (2.6)
	Mean (SD): 
Surgery: 0.3 (0.8)
Lab visit: 15.9 (9.6)
Imaging: 0.1 (0.3)
Endoscopy: 0.9 (0.8)


6-MP mercaptopurine, ADA adalimumab, AE adverse event, AZA azathioprine, CI confidence interval, CS corticosteroid, CZP certolizumab pegol, DNK Denmark, ED emergency department, EIMs extraintestinal manifestations, FRA France, GE gastroenterologist, GER Germany, GOL golimumab, GP general practitioner, GRE Greece, IFX infliximab, IM immunomodulator, IQR interquartile range; IRE Ireland, IS immunosuppressant, JAK Janus kinase, MTX methotrexate, NAT natalizumab, NLD The Netherlands, NR not reported, SD standard deviation, TOF tofacitinib, TNF tumor necrosis factor, UC ulcerative colitis, UST ustekinumab, VDZ vedolizumab

[bookmark: _Toc106699446]Supplemental Table 6 Health-related quality of life outcomes
	Study, country
	Treatment, sample size
	Follow-up, months
	EQ-5D
	SF-36
	IBDQ/SIBDQ

	United States

	Borren 2020 [46],
USA
	ADA, IFX, UST, or VDZ, n = 308
	3, 7, 12
	NR
	NR
	SIBDQ fatigue score, n = 193
Baseline: 3.8 (1.8)
3 months: 4.2 (1.8)
7 months: 4.6 (1.7)
12 months: 4.6 (1.7) 
P < 0.001 3, 7, 12 months vs. baseline

	Europe

	Armuzzi 2018 [1],
ITA
	GOL, n = 83
	2, 7
	NR
	NR
	IBDQ
Baseline: 139
2 months (n = 83): 172
7 months (n = 38): 170
P < 0.05 2 vs. 7 months

	Armuzzi 2021 [47],
ITA
	GOL, n = 159
	12
	NR
	NR
	SIBDQ
Baseline: 137.0 (41.0)
12 months: 180.6 (32.2)

	Bamias 2021 [48],
GRE
	VDZ, n = 96
	3, 12
	NR
	NR
	SIBDQ
Baseline: 44.9
3 months: 55.2
12 months: 56.5
P < 0.001 3, 12 months vs. baseline

	Casellas 2012 [3],
ESP
	ADA or IFX, n = 11
	12
	NR
	NR
	IBDQ-36, median (range):
Baseline: 144.0 [131.4-185.4] 12 months: 235.0 [219.0-241.0], 
P < 0.05

	Eriksson 2021 [49],
SWE
	VDZ, n = 117
	12
	Median (IQR)
Baseline
Mobility: 1 (1-2)
Self-care: 1 (1-1)
Usual activities: 2 (1-3)
Pain/discomfort: 2 (2-3)
Anxiety/depression: 2 (1-3)
VAS: 65 (50-75)
Index value: 0.74 (0.68–0.80)
12 months
Mobility: 1 (1-1); P = 0.04
Self-care: 1 (1-1); P = 0.41
Usual activities: 1 (1-2); P < 0.001
Pain/discomfort: 1 (1-2); P < 0.001
Anxiety/depression: 2 (1-2); P < 0.001
VAS: 85 (75-90); P < 0.001
Index value: 0.86 (0.79–1.00); P < 0.001
	NR
	NR

	Gatopoulou 2021 [50],
GRE
	GOL, n = 81
	6, 12
	NR
	NR
	IBDQ
Baseline: 139.4 (36.6)
6 months (n = 53): 190.5 (35.0)
12 months (n = 62): 179.7 (39.5)
P < 0.001 6, 12 months vs. baseline

	Teich 2021 [29],
Teich 2019 [31],
GER
	GOL, n = 282
	3, 6, 9, 12, 24
	NR
	SF-12 PCS
Baseline: 43.1 (8.7)
CFB to 3 months: 3.3 (8.3)
CFB to 6 months: 3.9 (8.3)
CFB to 9 months: 4.8 (9.7)
CFB to 12 months: 6.1 (8.9)
CFB to 24 months: 6.5 (9.4) 
P < 0.001 vs. baseline
SF-12 MCS 
Baseline: 39.7 (10.1)
CFB to 3 months: 4.2 (10.1)
CFB to 6 months: 4.7 (10.5)
CFB to 9 months: 5.1 (11.7)
CFB to 12 months: 6.5 (10.8)
CFB to 24 months: 5.5 (10.6); 
P < 0.001 vs. baseline
	IBDQ
Baseline: 124.8 (35.8)
CFB to 3 months: 26.5 (36.4); p<0.001 vs. baseline
CFB to 6 months: 29.9 (36.7)
CFB to 9 months: 34.8 (39.2)
CFB to 12 months: 43.3 (38.3)
CFB to 24 months; 42.6 (40.6); 
P < 0.0001 vs. baseline

	van der Valk 2015 [23],
NLD
	ADA or IFX, n = 34
	24
	No problems / Some problems / Severe problems (%)
24 months: 
Mobility: 79.3% / 19.8% / 0.8%
Self-care: 96.6% / 3.1% / 0.3%
Usual activities: 58.6% / 38.7% / 2.7%
Pain/discomfort: 41.0% / 54.4% / 4.6%
Anxiety/depression: 72.4% / 26.1% / 1.5%
	NR
	IBDQ, median (IQR)
Baseline: 177 (148–194)
24 months: 181 (159–199)

	van Gennep 2017 [51],
NLD
	ADA, GOL, or IFX, n = 59
	NR
	Self-rated health score, median (IQR): 75.0 (70.0–80.0)
	General health score, median (IQR):
45.0 (40.0–55.0)
	



Mean (SD) unless otherwise specified.
ADA adalimumab, CFB change from baseline, ESP, Spain, EQ-5D EurolQol-5D, GER Germany, GOL golimumab, GRE Greece, IBDQ Inflammatory Bowel Disease Questionnaire, IFX infliximab, ITA Italy, NLD the Netherlands, NR not reported, SD standard deviation, SF-36 36-item Short Form questionnaire, SIBDQ Short Inflammatory Bowel Disease Questionnaire, SWE Sweden, UC ulcerative colitis, UST ustekinumab, VAS visual analog scale, VDZ vedolizumab
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