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Table S1. Clinical trials of infliximab biosimilars in inflammatory bowel disease 
	Originator
	Biosimilar
	Study design
	Population
	Subgroup
	Efficacy
	Safety
	Pharmacokinetics
	Immunogenicity
	Reference

	IFX
	CT-P13 (IV formulation)
	Prospective, multicenter, cohort study
	CD=313
UC=234
	1. Naive to anti-TNFα
2.Previous exposed to anti-TNFα
3.Switch from IFX to CT-P13
	The clinical response rates at weeks 8,16, and 24 were 95.7%, 86.4%, and 73.7% for naive, 97.2%, 85.2%, and 62.2% for pre-exposed, and 94.5%, 90.8%, and 78.9% for switch, respectively. 
	SAEs: 66 (12.1%)
Infusion-related reaction: 38 (6.9%) 
	N/A
	N/A
	(Fiorino et al., 2017)

	IFX
	CT-P13 (IV formulation)
	Comparative, equivalence, cohort study
	CD=5050
	1.IFX treatment group 
2. CT-P13 treatment group
	CT-P13 was equivalent to IFX in terms of death, CD-related surgery, all-cause hospitalization, and reimbursement of another biologic therapy (HR, 0.92 [95% CI, 0.85 to 0.99])
	No differences in safety outcomes: serious infections, tuberculosis, and solid or hematologic cancer.
	N/A
	N/A
	(Meyer et al., 2019)

	IFX
	CT-P13 (IV formulation)
	Prospective, open label, multicenter, parallel cohort, non-inferiority study
	CD=232
UC=113
	1. IFX maintenance treatment group (control)
2. CT-P13 switching treatment group (switch)
	The clinical deterioration rates (7% vs. 8%) and therapeutic discontinuation rates (14% vs. 15%) were similar between the control and the switch group.
	SAEs leading to discontinuation in the control group (6/141, 4%) and the switch group (6/204, 3%) were similar.
	Similar Ctrough in the two groups at all time points.
	N/A
	(Haifer et al., 2021)

	IFX
	CT-P13 (IV formulation)
	Multicenter, observational, prospective, cohort study
	CD=86
UC=47
	1. Before CT-P13 switching treatment
2. After CT-P13 switching treatment 
	CRP levels and disease activity scores were not significantly different before and after switching.
	AEs: 9.8% 
	Ctrough before switching: 3.5 μg/mL. 
Ctrough after switching: 3.5 to 4.2 μg/mL 
	Three patients developed ADAbs after switching.
	(Schmitz et al., 2018)

	IFX
	CT-P13 (IV formulation)
	Randomized, multicenter, double-blind, phase III non-inferiority study
	CD=220
	1. CT-P13-CT-P13 group
2. CT-P13-IFX group
3.  IFX-IFX group
4.  IFX-CT-P13 group
	CDAI-70 response rates at weeks 6, 14, and 30 were similar for CT-P13 (69·4%, 86.5%, and 76.6%, respectively) and IFX (74·3%, 88.1%, and 75.2%, respectively).
	All TEAEs: 147 (67%);
The CT-P13-CT-P13 group: 36 (64%); The CT-P13-IFX group: 34 (62%);
The IFX-IFX group: 37 (69%); 
The IFX-CT-P13 group: 40 (73%).
	Cmax and Ctrough values in CT-P13 and IFX groups were similar at weeks 0, 2, 6, and 14.
	ADAbs was similar between the CT-P13 and IFX treatment groups at week 14 (14% vs. 17%) and
week 54 (39% vs. 33%).
	(Ye et al., 2019)

	IFX
	CT-P13 (IV formulation)
	Randomized, non-inferiority, double-blind, phase IV trial
	CD=155
UC=93
Spondylarthritis =91
RA=77
Psoriatic arthritis=30
Psoriasis=35
	1. IFX maintenance treatment group
2. CT-P13 switching treatment group
	Disease worsening occurred in 53 (26%) patients in the IFX group and 61 (30%) patients in the CT-P13 switching treatment group
	The overall AEs (70% vs. 68%) and SAEs (10% vs. 9%) were similar between the IFX group and the CT-P13 switching group.
	Similar Ctrough in the two groups during follow-up.
	The incidence of ADAbs was 7% for IFX and 8% for CT-P13.
	(Jørgensen et al., 2017)

	IFX
	CT-P13 (IV formulation)
	Prospective, open-label, interventional, non-inferiority, multicenter, phase IV trial
	CD=61
UC=59
	1. Before CT-P13 switching treatment
2. After CT-P13 switching treatment
	Median CRP levels (at weeks 8 and 16) and FC concentrations (at week 16) were not significantly different before and after switching.
	TEAEs were 64 (CD 34, UC 30); SAEs were 8 (CD 6, UC 8).
	The geometric mean ratio of Ctrough at week 16 was 110.1% (CT-P13 vs. IFX, 90% CI 96.0-126.3) in UC and 107·6% (97.4-118.8) in CD.
	Three patients developed new ADAbs after switching (at 16 weeks)

	(Strik et al., 2018)

	IFX
	CT-P13 (IV formulation)
	Retrospective, cohort, multicenter study
	CD=353
UC=123
	1. Non-switch cohort (NC)
2.  Switch cohort (SC)
	The incidence of relapse in the NC and the SC was 5% and 14% per patient-year, respectively. The switch to CT-P13 was associated with a higher risk of relapse (HR = 3.5, 95% CI = 2-6).
	AEs were higher in the NC (30%), compared with 6% in the SC.
	N/A
	N/A
	(Chaparro et al., 2019)

	IFX
	CT-P13 (IV and SC formulation)
	Open-label, randomized, multicenter, parallel group phase I study
	CD=53
UC=78
	1. CT-P13 IV treatment group
2. CT-P13 SC treatment group
	The clinical response rates (86.8% vs. 74.4%, at week 30), clinical remission rates (60.5% vs. 38.5%, at week 30), and mucosal healing rates (47.7% vs. 30.8%, at week 22) were comparable between the CT-P13 SC group and the CT-P13 IV group.
	TEAEs in the CT-P13 SC:  38 (57.6%); TEAEs in the CT-P13 IV: 32 (49.2%) 
	Mean Ctrough at week 22 was higher in the CT-P13 SC arm than in the CT-P13 IV arm (21.45 mg/mL vs 2.93 mg/mL).
	ADAbs were similar between the groups up to Week30.
	(Schreiber et al., 2021)

	IFX
	CT-P13 (IV and SC)
	Phase I open-label, randomized, controlled trial
	CD=44
	1. CT-P13 IV treatment group
2. CT-P13 SC treatment group
	The clinical remission rates were comparable between the IV (5mg/kg) and the SC cohorts (120mg, 180mg, and 240mg) at weeks 6 (25% vs. 54.5% vs. 16.7% vs. 14.3%), 22 (41.7% vs. 63.6% vs. 33.3% vs. 42.9%), and 30 (58.3% vs. 81.8% vs. 58.3% vs. 71.4%).
	Injection site reactions: 11.4%
	The mean Ctrough in the SC cohorts were higher than IV cohort. 
	N/A
	(Reinisch et al., 2019)

	IFX
	CT-P13 (SC formulation)
	Retrospective, multicenter, cohort study
	CD=115
UC=60
IBD-U=4
	1. Before CT-P13 switching treatment
2. After CT-P13 switching treatment
	The HBI scores (1.0 [2.0] vs. 0.0 [1.0]), SCCAI scores (1.0 [3.0] vs. 0.0 [4.0]), CRP levels (4.0 [2.0] vs. 2.0 [1.0]), and FC concentrations (67.5 [143.5] vs. 79.0 [138.50]) were not significantly different before and at 12 months after switching.
	No SAEs were reported.
	The mean Ctrough increased from a baseline of 8.9 µg/dl to 16.0 µg/dl at 3 months.
	14 (7.7%) patients developed new ADAbs after switching.
	(Smith et al., 2022)

	IFX
	SB2
	Multicenter, observational, prospective
	CD=136
UC=140
	1. Naïve to IFX and anti-TNFs
2. Naïve to IFX and exposed to anti-TNFs
3. Switch from IFX to SB2
4. Switch from CT-P13 to SB2
5.Switchfrom IFX to CT-P13 to SB2
	110 patients (110/192, 57.3%) had steroid-free remission, 26 patients (26/192, 13.5%) achieved a partial response, and 56 patients had no response (56/192, 29.2%) after 8 weeks of treatment of SB2
	Total SAEs 20.7%
Infusion reactions:  10.1%
Infections:  3.6%
	N/A
	N/A
	(Macaluso et al., 2021b)

	IFX
	SB2
	Multicentric, prospective, real-life Study
	CD=57
UC=28
	1. Before SB2 switching treatment
2. After SB2 switching treatment
	The clinical remission rates (82.3% vs. 69.4%) and FC levels (68.5 µg/g vs. 57.0 µg/g) were not significantly different before and after switching.
	No SAEs were recorded.
	N/A
	No new ADAbs developed.
	(Massimi et al., 2021)

	IFX
	SB2
	Prospective, single-center, longitudinal, observational study
	CD=94
UC=50
	1. Before SB2 switching treatment
2. After SB2 switching treatment
	The mean changes of disease activity compared with baseline were -0.9 (SD 2.6), -0.4 (2.2), and -0.4 (2.0) in CD and 0.1 (1.1), 0.1 (1.1), and 0.1 (1.3) in UC patients at weeks 24, 48 and 72.
	SAE: 7.6%;
AE: 20.1%
	The mean Ctrough were 6.2 µg/ml, 5.0 µg/ml, 6.6 µg/ml, and 5.1 µg/ml at baseline and weeks 24, 48, and 72
	9.8% of patients developed new ADAbs after switching.
	(Fischer et al., 2021)

	IFX
	CT-P13 (IV formulation) and SB2
	Single-center, prospective, observational, cohort study
	CD=151
UC=35
	1. First switch group (from CT-P13 to SB2)
2. Second switch group (from IFX to CT-P13 to SB2)
	The clinical remission rates in the first-switch (91% vs. 92%) and the second-switch group (91% vs. 95%) were not significantly different before and after switching. 
	N/A
	The mean Ctrough were stable in the first-switch (baseline vs early vs. 1year: 5.7 vs. 6.6 vs. 5.7 µg/mL) and the second-switch group (4.3 vs. 4.9 vs. 4.7 µg/mL). 
	3.8% of patients developed new ADAbs after the first switching.
	(Luber et al., 2021)

	IFX
	CT-P13 (IV formulation) and SB2
	Prospective, multicenter, cohort study
	CD=125
UC=49
IBD-U=2
	1. Switches from IFX to CT-P13 to SB2 (group 1)
2. Switch from CT-P13 to SB2 (group 2)
3. Switch from IFX to CT-P13 (group 3)
	The clinical remission rates at 12 months were 76.9% (40/52, group 1), 65.7% (46/70, group 2), and 76.9% (20/26, group 3), respectively. The rates of clinical remission, CRP remission, FC remission, and treatment persistence at 12 months were not significantly different between the three groups.  
	Infusion reactions: 1.7% 
	N/A
	New ADAbs: 0 in group 1, 3 (3/80, 3.8%) in group 2, 1 (1/27, 3.7%) in group 3.
	(Hanzel et al., 2022)


Abbreviation: IFX: infliximab; CD: crohn’s disease; UC: ulcerative colitis; TNFa: anti-tumor necrosis factor α; SAEs: serious adverse events; N/A: not applicable; IV: intravenous; HR: hazard ratio; 95% CI: 95% confidence interval; Ctrough: trough concentration; CRP: C reactive protein; ADAbs: anti-drug antibodies; CDAI: crohn’s disease activity index; TEAEs: treatment-emergent adverse events; Cmax: max concentration; RA: rheumatoid arthritis; AEs: adverse events; FC: fecal calprotectin; SC: subcutaneous; IBD-U: inflammatory bowel disease-unclassified; HBI: Harvey-Bradshaw index; SCCAI: simple clinical colitis activity index.





Table S2. Clinical trials of adalimumab biosimilars in inflammatory bowel disease
	Originator
	Biosimilar
	Study design
	Population
	Subgroup
	Efficacy
	Safety
	Pharmacokinetics
	Immunogenicity
	Reference

	ADA
	ABP 501 and SB5 
	Propensity score-weighted, multicenter, cohort study
	CD=86
UC=69
	1. ADA treatment group
2. ABP 501 treatment group
3. SB5 treatment group
	The steroid-free clinical remission rates at weeks 8 (40% vs. 50.0% vs. 58.7%) and 32 (49.1% vs. 54.5% vs. 59.0%) between the ADA group, ABP 501 group, and SB5 group were not significantly different.
	All AEs in ADA, ABP 501, and SB5 were 3 (3/55, 5.5%), 7 (7/46, 15.2%), and 2 (2/46, 4.3%)
	N/A
	N/A
	(Barberio et al., 2021)

	ADA
	ABP 501
	Multicenter, observational, prospective study
	CD= 492
UC=67
	1. Naïve to ADA and anti-TNFs (group A); 
2. Naïve to ADA and exposed to anti-TNFs (group B);
3. Switch from ADA to ABP 501 (group C).
	The clinical response rates in patients naïve to ADA was 85.8% (188/219). 165 patients (165/219, 75.3%) achieved a steroid-free remission.
	﻿Total SAEs: 36 (36/559, 6.4%).
SAEs in group A (17.4 person-years) and group B (16.4 per 100 person-years) were higher than group C (4.8 per 100 person-years).
	N/A
	N/A
	(Macaluso et al., 2021a)

	ADA
	ABP 501
	Observational study
	CD=87
	1. ABP 501-start group (naïve to ADA);
2. ABP 501-switch group.
	56% of patients gained clinical remission after ABP 501 treatment. The HBI scores (3.4 vs. 3.8) and CRP levels (4.2 vs. 3.6 mg/L) were not significantly different before and after switching.
	AEs: 23 (25.3 %). 
	N/A
	N/A
	(Ribaldone et al., 2020)

	ADA
	ABP 501 and SB5
	Multicenter prospective cohort study
	CD=88
UC=30
	1. Switch from ADA to ABP501;
2. Switch from ADA to SB5;
3. Non-switch (ADA treatment) 
	The remission rates and FC levels were not significantly different before and after switching to ABP 501 (85.4% vs. 76.3%, and 53 vs. 50µg/g, respectively) and SB5 (96% vs. 84%, and 97 vs. 50µg/g, respectively). 
	N/A
	N/A
	N/A
	(Cingolani et al., 2021)

	ADA
	SB5
	Single, tertiary clinical center, retrospective study
	CD=160
UC=24
IBD-U=2
	1. Switch from ADA to SB5 (SWITCH cohort)
2. ADA maintenance treatment (ORIGINATOR cohort)
	The HBI (2 vs 2), PMS (1 vs. 1), CRP levels (1.69 vs. 2.02 mg/L), and FC concentrations (99 vs. 202μg/g) were not significantly different between the SWITCH and ORIGINATOR cohort at Week 10.
	The incidence rate of injection pain in the SWITCH cohort (52.7%, 49/93) was higher than the ORIGINATOR cohort (15.1%, 14/93). 
	Ctrough levels remained stable before and after switching (14.2 vs. 13.0μg/mL. 
	ADAbs were same in the SWITCH cohort (2.2%, 2/93) and the ORIGINATOR cohort (2.2%, 2/93).
	(Lukas et al., 2020)

	ADA
	SB5
	Observational cohort study
	CD=403 
UC=60
IBD-U=18
	1. SB5 switch group 
2. SB5 start group
	Biochemical remission, fecal biomarker remission, and clinical remission rates were similar before (69.9%, 69.6%, and 82.1%) and at week 26 (70.7%, 58.3%, and 77.5%), and week 52 (70.7%, 59.6%, and 75.4%) after switching. The treatment persistence after 1 year was 62.5% in SB5 start cohort and 83.1% in SB5 switch cohort.
	AEs in the switch group: 19.9% (51/256) AEs in the start group: 17.3% (39/225).
	The switch group: the Ctrough levels were stable before and after switching at weeks26 and 52 (10.1 vs. 11.6 vs. 7.8 µg/mL). 
	The switch group: 7.4% (19/256) patients developed new ADAbs
The start group: 22.0%of patients (40/182) developed new ADAbs.
	(Derikx et al., 2021)

	ADA
	SB5
	Prospective, observational study
	CD=115
UC=31
	1. SB5 switch group 
2. SB5 start group
	The overall remission rates at 12 months were similar in the SB5 start group (60.4%) and the SB5 switch group (74.5%). 
	AEs: 36.3% (53/146).
The incidence of injection site pain was 24.7% (36/146). 
	The Ctrough levels before and at 3 and 6 months after switching were 14.69 µg/mL, 14.99 µg/mL, and 14.31 µg/mL, respectively.
	The mean ADAbs levels before and at 3 and 6 months after switching were 15.38mng/mL, 15.51 ng/mL, and 15.29 ng/mL, respectively.
	(Tapete et al., 2022)

	ADA
	BI 695501
	Multicenter, randomized, double-blind, phase III trial
	CD=147
	1. BI 695501 treatment group
2. ADA treatment group
	The clinical response rates (90% vs. 94% at week 4, and 81% vs. 82% at week 24) and clinical remission rates (68% vs. 75% at week 24) were similar in the BI 695501 and the ADA group.
	The incidence of AEs at week 24 in the BI 695501 and the ADA group was 63% and 56%, respectively.
	N/A
	N/A
	(Hanauer et al., 2021)

	ADA
	GP2017
	Multicenter, observational, retrospective study
	CD=93
UC=41
	1. GP2017 treatment group
2. ADA treatment group
	The clinical remission rates (82.3% vs. 75.0%) and clinical response rates (87.1% vs. 84.1%) at 12 months were similar in the GP2017 group and the ADA group.
The mucosal healing rate in GP2017 treatment was about 1.5 times as that in ADA treatment (89.2% vs. 60.2%).
	The incidence of total AEs was similar between the GP2017 group (1/62, 1.6%) and the ADA group (4/72, 5.6%).
	N/A
	N/A
	(Mocci et al., 2022)

	ADA
	GP2017
	Observational, retrospective study
	CD=65
UC=7
	1. GP2017 start group
2. GP2017 switch group 1 (ADA)
3. GP2017 switch group 2 (ABP 501 and SB5)
	1. GP2017 start group: the remission rates at T6 (10/29, 34.5%) and T12 (17/29, 58.6%) were higher than that at T0 (5/29, 17.2%).
2. GP2017 switch group 1: the remission rates at T0 (25/33, 75.8%), T6 (26/33, 78.8%), and T12 (26/33, 78.8%) were similar.
3. GP2017 switch group 2: the remission rates at T0 (6/10, 60.0%), T6 (7/10, 70.0%), and T12 (7/10, 70.0%) were similar.
	AEs: 15.2% (11/72)
	N/A
	N/A
	(Vernero et al., 2023)

	ADA
	FKB327 and GP2017
	Prospective, observational study
	CD=34
UC=16
	1. FKB327 treatment group
2. GP2017 treatment group
	The remission or partial response rates in the FKB327 group and the GP2017 group were similar, 81.8% (18/22) and 75.0% (21/27), respectively.

	AEs: 14% (7/50)
	N/A
	N/A
	(Wasserbauer et al., 2022)

	ADA
	SB5, APB501, GP2017, and MSB11022
	Retrospective, observational study
	CD=371
UC=162
	1. SB5 treatment group
2. APB501 treatment group
3. GP2017 treatment group
4. MSB11022 treatment group
	The clinical remission rates were similar in the SB5 group (161/214, 75.2%), the ABP 501 group (203/259, 78.3%), the GP2017 group (38/49, 77.5%), and the MSB11022 group (9/11, 81.8%).
	Total AEs: 6.7%
SB5: 5.1%
APB501: 8.5%
GP2017: 27.3%
MSB11022: 0 
	N/A
	N/A
	(Tursi et al., 2023)

	ADA
	ABP 501, FKB327, SB5, GP2017, and MSB11022 
	Observational, retrospective, multicenter study
	CD=457 
UC=67
	1. Non-switch cohort (NSC)
2. Switch cohort (SC)
	﻿The cumulative incidence of relapse was similar between the NSC group (3% at 6 months, 6% at 12 months, and 12% at 24 months) and the SC group (3% at 6 months, 6% at 12 months, and 26% at 24 months).
	The incidence of AEs in the SC and the NSC was 6% and 5%, respectively.
	N/A
	N/A
	(Casanova et al., 2023)

	ADA
	SB5, APB501, GP2017, and 
MSB11022
	Multicenter, retrospective study
	CD=127
UC=26
	1. SB5 treatment group
2. APB501 treatment group
3. GP2017 treatment group
4. MSB11022 treatment group
	The clinical remission rates were similar in the SB5 group (51/65, 78.5%), the ABP 501 group (66/78, 84.6%), the GP2017 group (4/7, 66.75), and the MSB11022 group (3/3, 100%)
	AEs: 7.9%.
	N/A
	N/A
	(Tursi et al., 2022)


Abbreviation: ADA: adalimumab; CD: crohn’s disease; UC: ulcerative colitis; AEs: adverse events; SAEs: serious adverse events; HBI: Harvey-Bradshaw index; CRP: C reactive protein; FC: fecal calprotectin; IBD-U: inflammatory bowel disease-unclassified; PMS: partial mayo score.
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