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	Immunogenicity to first anti-TNF
	

	Variable
	Level
	Yes
(n = 704)
	No
(n = 142)
	P-value

	Gender
	Male
	82.8% (357/431)
	17.2% (74/431)
	0.783

	
	Female
	83.6% (347/415)
	16.4% (68/415)
	

	Age (years)
	At first anti-TNF
	28.6 (17.8 - 45.6)
	26.2 (18.1 - 42.7)
	0.432

	 
	Paediatric
(<18 years old)
	83.9% (182/217)
	16.1% (35/217)
	0.833

	Ethnicity
	White: British
	83.0% (571/688)
	17.0% (117/688)
	0.071

	
	Black: Caribbean
	80.0% (4/5)
	20.0% (1/5)
	

	
	Asian: Indian
	76.2% (16/21)
	23.8% (5/21)
	

	Smoking
	Current Smoker
	87.1% (101/116)
	12.9% (15/116)
	0.284

	Disease
	Crohn’s disease
	83.1% (493/593)
	16.9% (100/593)
	0.818

	
	Ulcerative colitis
	83.9% (183/218)
	16.1% (35/218)
	

	
	IBD-U
	80.0% (28/35)
	20.0% (7/35)
	

	Location
	L1
	81.9% (118/144)
	18.1% (26/144)
	0.194

	
	L2
	87.9% (131/149)
	12.1% (18/149)
	

	
	L3
	81.9% (240/293)
	18.1% (53/293)
	

	
	L4
	66.7% (4/6)
	33.3% (2/6)
	

	L4 modifier
	True
	80.2% (105/131)    
	19.8% (26/131)
	0.286

	Behaviour
	B1
	88.2% (321/364)
	11.8% (43/364)
	<0.001

	
	B2
	76.2% (93/122)
	23.8% (29/122)
	

	
	B3
	73.8% (79/107)
	26.2% (28/107)
	

	Perianal disease
	True
	81.1% (163/201)
	18.9% (38/201)
	0.355

	Extent
	E1
	86.4% (19/22)
	13.6% (3/22)
	0.829

	
	E2
	81.7% (85/104)
	18.3% (19/104)
	

	
	E3
	84.3% (107/127)
	15.7% (20/127)
	

	First anti-TNF indication
	Luminal disease
	83.0% (679/818)
	17.0% (139/818)
	0.605

	
	Extraintestinal
	78.9% (15/19)
	21.1% (4/19)
	0.543

	
	Co-existing non-IBD diagnosis
	100.0% (5/5)
	0.0% (0/5)
	0.596

	Immunomodulator
	Start TNF1
	78.8% (364/462)
	21.2% (98/462)
	<0.001

	Immunomodulator type
	Azathioprine
	78.1% (235/301)
	21.9% (66/301)
	0.796

	
	Mercaptopurine
	83.8% (62/74)
	16.2% (12/74)
	

	
	Tioguanine
	(0/0)
	(0/0)
	

	
	Methotrexate
	81.1% (43/53)
	18.9% (10/53)
	

	Duration (years)
	TNF1
	1.3 (0.7 - 2.7)
	1.9 (0.8 - 4.3)
	0.001

	Drug level
	TNF1
	0.7 (0.7 - 3.2)
	4.2 (2.6 - 7.6)
	<0.001

	Dosing regimen
	Escalated
	83.0% (338/407)
	17.0% (69/407)
	0.927

	
	Standard
	83.4% (366/439)
	16.6% (73/439)
	

	Treatment outcome
	Treatment failure
	83.8% (550/656)
	16.2% (106/656)
	0.619

	
	Adverse event
	81.4% (48/59)
	18.6% (11/59)
	

	
	Non-treatment failure
	80.9% (106/131)
	19.1% (25/131)
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	Immunogenicity to first anti-TNF
	

	Variable
	Level
	Yes
(n = 99)
	No
(n = 113)
	P-value

	Gender
	Male
	50.5% (51/101)
	49.5% (50/101)
	0.335

	
	Female
	43.2% (48/111)
	56.8% (63/111)
	

	Age (years)
	At first anti-TNF
	33.8 (22.7 - 47.3)
	32.9 (24.1 - 43.6)
	0.894

	 
	Pediatric
(<18 years old)
	65.0% (13/20)
	35.0% (7/20)
	0.102

	Ethnicity
	White: British
	42.5% (76/179)
	57.5% (103/179)
	0.059

	
	Black: Caribbean
	0.0% (0/1)
	100.0% (1/1)
	

	
	Asian: Indian
	75.0% (3/4)
	25.0% (1/4)
	

	Smoking
	Current 
	70.3% (26/37)
	29.7% (11/37)
	0.002

	Weight (kg)
	Start TNF1
	77.6 (66.0 - 90.5)
	72.0 (63.8 - 87.0)
	0.164

	Disease
	Crohn’s disease
	48.8% (79/162)
	51.2% (83/162)
	0.435

	
	Ulcerative colitis
	42.5% (17/40)
	57.5% (23/40)
	

	
	IBD-U
	30.0% (3/10)
	70.0% (7/10)
	

	Location
	L1
	45.1% (23/51)
	54.9% (28/51)
	0.643

	
	L2
	45.0% (18/40)
	55.0% (22/40)
	

	
	L3
	54.4% (37/68)
	45.6% (31/68)
	

	
	L4
	33.3% (1/3)
	66.7% (2/3)
	

	L4 modifier
	True
	50.0% (16/32)
	50.0% (16/32)
	1.000

	Behaviour
	B1
	53.8% (49/91)
	46.2% (42/91)
	0.350

	
	B2
	44.1% (15/34)
	55.9% (19/34)
	

	
	B3
	59.5% (22/37)
	40.5% (15/37)
	

	Perianal disease
	 True
	48.5% (16/33)
	51.5% (17/33)
	1.000

	Extent
	E1
	50.0% (2/4)
	50.0% (2/4)
	0.501

	
	E2
	32.0% (8/25)
	68.0% (17/25)
	

	
	E3
	47.6% (10/21)
	52.4% (11/21)
	

	First anti-TNF indication
	Luminal disease
	45.8% (92/201)
	54.2% (109/201)
	0.354

	
	Extraintestinal
	75.0% (9/12)
	25.0% (3/12)
	0.070

	
	Co-existing non-IBD diagnosis
	38.5% (5/13)
	61.5% (8/13)
	0.580

	Immunomodulator
	Start TNF1
	42.9% (36/84)
	57.1% (48/84)
	0.402

	Immunomodulator type
	Azathioprine
	37.3% (22/59)
	62.7% (37/59)
	0.339

	
	Mercaptopurine
	50.0% (7/14)
	50.0% (7/14)
	

	
	Tioguanine
	(0/0)
	(0/0)
	

	
	Methotrexate
	60.0% (6/10)
	40.0% (4/10)
	

	Duration (years)
	TNF1
	1.4 (0.7 - 2.5)
	1.2 (0.6 - 2.7)
	0.455

	Drug level
	TNF1
	1.1 (0.7 - 3.9)
	9.0 (6.5 - 11.9)
	<0.001

	Dosing regimen
	Escalated
	42.3% (33/78)
	57.7% (45/78)
	0.392

	
	Standard
	49.3% (66/134)
	50.7% (68/134)
	

	Treatment outcome
	Treatment failure
	47.9% (91/190)
	52.1% (99/190)
	0.015

	
	Adverse event
	9.1% (1/11)
	90.9% (10/11)
	

	
	Non-treatment failure
	63.6% (7/11)
	36.4% (4/11)
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	Infliximab as first anti-TNF

	Treatment failure to first anti-TNF
	Immunogenic - pharmacokinetic
Antibody present, low drug level
(n = 414)
	Immunogenic - pharmacodynamic
Antibody present, adequate drug level
(n = 136)
	P-value

	Antibody concentration (AU/mL) (IQR)
	102.0 (42.0 – 336.8)
	45.5 (16.0 – 72.8)
	<0.001

	Antibody concentration quartiles
	1
	2.7% (11/414)
	5.9% (8/136)
	<0.001

	
	2
	26.1% (108/414)
	52.2% (71/136)
	

	
	3
	36.2% (150/414)
	31.6% (43/136)
	

	
	4
	35.0% (145/414)
	10.3% 9 (14/136)
	

	Drug level (mg/L) (IQR)
	0.7 (0.7 – 0.7)
	5.5 (4.0 – 9.1)
	<0.001

	Drug level quartiles (mg/L)
	1
	43.2% (179/414)
	0 (0/136)
	<0.001

	
	2
	40.3% (167/414)
	0 (0/136)
	

	
	3
	16.4% (68/414)
	48.5% (66/136)
	

	
	4
	0 (0/414)
	51.5% (70/136)
	

	Adalimumab as first anti-TNF

	Treatment failure to first anti-TNF
	Immunogenic - pharmacokinetic
Antibody present, low drug level
(n = 73)
	Immunogenic - pharmacodynamic
Antibody present, adequate drug level
(n = 18)
	P-value

	Antibody concentration (AU/mL) (IQR)
	201.0 (98.0 – 201.0)
	15.5 (11.2 – 62.8)
	<0.001

	Antibody concentration (AU/mL) quartiles
	1
	1.4% (1/73)
	11.1% (2/18)
	<0.001

	
	2
	15.1% (11/73)
	61.1% (11/18)
	

	
	3
	23.3% (17/73)
	22.2% (4/18)
	

	
	4
	60.3% (44/73)
	5.6% (1/18)
	

	Drug level (mg/L) (IQR)
	0.7 (0.7 – 1.8)
	6.5 (5.9 – 11.4)
	<0.001

	Drug level quartiles (mg/L)
	1
	35.6% (26/73)
	0 (0/18)
	<0.001

	
	2
	43.8% (32/73)
	0 (0/18)
	

	
	3
	20.5% (15/73)
	5.6% (1/18)
	

	
	4
	0 (0/73)
	94.4% (17/18)
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	Crohn’s disease

	
	Infliximab-first, adalimumab-second
(n = 593)
	Adalimumab-first,
Infliximab-second
(n = 162)

	Risk of developing immunogenicity
	OR 2.52
(95% CI 1.43 - 4.68)
	OR 2.94
(95% CI 1.48 – 5.94)

	Risk of developing immunogenic-pharmacokinetic failure (undetectable drug level)
	OR 2.61
(95% CI 1.35 – 5.27)
	OR 1.65
(95% CI 0.70 – 3.78)

	
	Ulcerative colitis

	
	Infliximab-first, adalimumab-second
(n = 218)
	Adalimumab-first,
Infliximab-second
(n = 40)

	Risk of developing immunogenicity
	OR 1.16
(95% CI 0.50 – 2.89)
	OR 0.85
(95% CI 0.18 – 3.71)

	Risk of developing immunogenic-pharmacokinetic failure (undetectable drug level)
	OR 2.26
(95% CI 0.80 – 7.34)
	OR 4.14
(95% CI 0.59 – 30.06)
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	 First anti-TNF
	Second anti-TNF 
	
Total

	
	Adalimumab
(n = 12)
	Infliximab
(n = 58)
	Adalimumab
(n = 33)
	Infliximab
(n = 12)
	

	Adverse event
	

	Infusion reaction
	0.0% (0/12)
	69.0% (40/58)
	0.0% (0/33)
	66.7% (8/12)
	41.7% (48/115)

	Psoriasiform dermatitis
	 0.0% (0/12)
	 8.6% (5/58)
	 24.2% (8/33)
	 8.3% (1/12)
	12.2% (14/115)

	Rash (not otherwise specified)
	 25.0% (3/12)
	 6.9% (4/58)
	 15.2% (5/33)
	 8.3% (1/12)
	11.3% (13/115)

	Injection site reaction
	 50.0% (6/12)
	 0.0% (0/58)
	 18.2% (6/33)
	 0.0% (0/12)
	10.4% (12/115)

	Arthritis
	 16.7% (2/12)
	 0.0% (0/58)
	 3.0% (1/33)
	 8.3% (1/12)
	3.5% (4/115)

	Viral infection
	 0.0% (0/12)
	 1.7% (1/58)
	 9.1% (3/33)
	 0.0% (0/12)
	3.5% (4/115)

	Deranged liver function tests
	 0.0% (0/12)
	3.4% (2/58) 
	 3.0% (1/33)
	 0.0% (0/12)
	2.6% (3/115)

	Lupus-like syndrome
	 0.0% (0/12)
	 1.7% (1/58)
	 3.0% (1/33)
	 8.3% (1/12)
	2.6% (3/115)

	Headache
	0.0% (0/12)
	1.7% (1/58)
	3.0% (1/33)
	0.0% (0/12)
	1.7% (2/115)

	Leukocytoclastic vasculitis
	 0.0% (0/12)
	 1.7% (1/58)
	 3.0% (1/33)
	 0.0% (0/12)
	1.7% (2/115)

	Clinically isolated syndrome
	0.0% (0/12)
	0.0% (0/58)
	3.0% (1/33)
	0.0% (0/12)
	0.9% (1/115)

	Deranged renal function
	0.0% (0/12)
	0.0% (0/58)
	3.0% (1/33)
	0.0% (0/12)
	0.9% (1/115)

	Interstitial lung disease
	0.0% (0/12)
	0.0% (0/58)
	3.0% (1/33)
	0.0% (0/12)
	0.9% (1/115)

	Night sweats
	 0.0% (0/12)
	 1.7% (1/58)
	 0.0% (0/33)
	 0.0% (0/12)
	0.9% (1/115)

	Oral granulomatosis
	 8.3% (1/12)
	 0.0% (0/58)
	 0.0% (0/33)
	 0.0% (0/12)
	0.9% (1/115)

	Peripheral neuropathy
	0.0% (0/12)
	0.0% (0/58)
	3.0% (1/33)
	0.0% (0/12)
	0.9% (1/115)

	Small bowel adenocarcinoma
	0.0% (0/12)
	0.0% (0/58)
	3.0% (1/33)
	0.0% (0/12)
	0.9% (1/115)

	Systemic inflammatory response syndrome
	 0.0% (0/12)
	 1.7% (1/58)
	 0.0% (0/33)
	 0.0% (0/12)
	0.9% (1/115)

	Tuberculosis (miliary)
	0.0% (0/12)
	0.0% (0/58)
	3.0% (1/33)
	0.0% (0/12)
	0.9% (1/115)

	Vasculitis
	0.0% (0/12)
	1.7% (1/58)
	0.0% (0/33)
	0.0% (0/12)
	0.9% (1/115)

	Serious
	

	Yes
	 0.0% (0/12)
	5.2% (3/58) 
	 24.2% (8/33)
	0.0% (0/12) 
	9.6% (11/115)

	No
	100.0% (12/12)
	94.8% (55/58)
	75.8% (25/33)
	100.0% (12/12)
	90.4% (104/115)

	Severity
	

	Mild
	33.3% (4/12) 
	36.2% (21/58) 
	 36.4% (12/33)
	33.3% (4/12) 
	35.7% (41/115)

	Moderate
	 66.7% (8/12)
	63.8% (37/58) 
	 57.6% (19/33)
	66.7% (8/12) 
	62.6% (72/115)

	Severe
	0.0% (0/12)
	0.0% (0/58)
	6.1% (2/33)
	0.0% (0/12)
	1.7% (2/115)

	Causality
	

	Not related
	0.0% (0/12)
	0.0% (0/58) 
	0/0% (0/33)
	0.0% (0/12)
	0.0% (0/115)

	Unlikely
	 8.3% (1/12)
	0.0% (0/58) 
	 6.1% (2/33)
	8.3% (1/12) 
	3.5% (4/115)

	Possibly
	 16.7% (2/12)
	17.2% (10/58) 
	 33.3% (11/33)
	 8.3% (1/12)
	20.9% (24/115)

	Probably
	 25.0% (3/12)
	 37.9% (22/58)
	 39.4% (13/33)
	41.7% (5/12) 
	37.4% (43/115)

	Definitely
	 50.0% (6/12)
	 44.8% (26/58)
	 21.2% (7/33)
	41.7% (5/12) 
	38.3% (44/115)


[bookmark: _Toc108717755] Supplemental Table 6: Adverse Events leading to drug cessation 



	Therapy
	Number of patients
(n = 1058)

	Anti-TNF therapy
Infliximab
Adalimumab
Certolizumab
Golimumab
	16 (1.5)
6 (0.6)
2 (0.2)
2 (0.2)
6 (0.6)

	Vedolizumab
	173 (16.4)

	Ustekinumab
	198 (18.7)

	Tofacitinib
	16 (1.5)

	5 ASA-monotherapy
	5 (0.5)

	Thiopurine monotherapy
	15 (1.4)

	Methotrexate monotherapy
	7 (0.7)

	Exclusive enteral nutrition
	2 (0.2)

	Long-term corticosteroids
	4 (0.4)

	Ciclosporin
	0 (0)

	Metronidazole
	1 (0.1)

	Thalidomide and sirolimus
	1 (0.1)

	Cannabidiol oil
	1 (0.1)

	Clinical trial
	1 (0.1)

	Surgery
	32 (3.0)

	No treatment
	34 (3.2)

	Remained on second anti-TNF
	552 (52.2)
















[bookmark: _Toc108717756]Supplemental Table 7: Therapies following cessation to second anti-TNF
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Description automatically generated]Supplemental Figure 1: Forest plot showing the coefficients from a multivariable logistic regression model of associations with immunogenicity first anti-TNF, stratified by condition (Crohn’s disease)
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Description automatically generated with medium confidence]Supplemental Figure 2: Forest plot showing the coefficients from a multivariable logistic regression model of associations with immunogenicity first anti-TNF, stratified by condition (ulcerative colitis)
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Description automatically generated]Supplemental Figure 3: Drug persistence to second anti-TNF, including stricter definition of immunogenic, pharmacokinetic failure (antibody present, undetectable drug level), stratified by first anti-TNF and type of failure to first anti-TNF

[bookmark: _Toc108717760][image: Diagram

Description automatically generated with medium confidence]Supplemental Figure 4: Drug persistence to second anti-TNF, comparing patients who developed immunogenic-pharmacokinetic failure (antibody present, undetectable drug level) to patients who developed treatment failure for other reasons
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