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Supplementary Table 1. Summary of IFX administration protocols and outcomes in Crohn’s disease patients
	Patterns of IFX administration protocols and outcomes
	Number of cases (total CD patients = 219)

	Observation ended without IFX discontinuation
	89

	Observation ended after the standard protocol
	88 (98.9%)

	Observation ended after dose escalation
	1 (1.1 %)

	IFX discontinued due to disease recurrence
	130

	IFX discontinued after the standard protocol
	77 (59.2 %)

	IFX discontinued after dose escalation
	51 (39.2 %)

	IFX discontinued after interval shortening
	1 (0.8 %)

	IFX discontinued after dose escalation and subsequent interval shortening
	1 (0.8 %)









IFX, infliximab
Standard protocol: IFX maintenance therapy with 5 mg/kg administered every 8 weeks
Dose escalation: IFX maintenance therapy with 10 mg/kg administered every 8 weeks
Interval shortening: IFX maintenance therapy with 5 mg/kg administered every 4 weeks


Supplementary Table 2. Association between HLA-DQA1*05 and the risk of infliximab discontinuation in Crohn's disease in multi-variate analysis
	Variables
	N
	P-value
	HR (95% CI)

	HLA-DQA1*05 carrier
	49
	1.32E-04
	2.25 (1.49-3.42)

	Serum albumin levels at the baseline 
< 3.5 g/dL
	94
	1.72E-03
	1.76 (1.24-2.52)

	Location
	
	
	

	L2
	36
	0.07
	0.61 (0.36-1.03)

	Behavior
	
	
	

	B3
	43
	0.01
	1.77 (1.17-2.70)


HLA, human leukocyte antigen; HR, hazard ratio; CI, confidence interval	


Supplementary Table 3. Association between HLA-DQA1*05 and the risk of infliximab discontinuation in Ulcerative colitis in multi-variate analysis
	Variables
	N
	P-value
	HR (95% CI)

	HLA-DQA1*05 carrier
	16
	0.07
	2.23 (0.95-5.23)

	Serum albumin levels at the baseline 
< 3.5 g/dL
	31
	5.72E-04
	3.54 (1.73-7.28)

	Extent
	
	
	

	E3
	51
	0.01
	2.90 (1.30-6.47)


HLA, human leukocyte antigen; HR, hazard ratio; CI, confidence interval	



Supplementary Table 4. The numbers of alleles with allele frequency of 5% or higher
	HLA type
	the number of alleles (2-digit resolution)
	the number of alleles (4-digit resolution)

	HLA-A
	6
	8

	HLA-C
	6
	7

	HLA-B
	7
	8

	HLA-DRB1
	7
	6

	HLA-DQA1
	3
	7

	HLA-DQB1
	4
	8

	HLA-DPA1
	2
	3

	HLA-DPB1
	5
	5


HLA, human leukocyte antigen


Supplementary Table 5. Association between HLA-DQB1*03 and the risk of infliximab discontinuation in Crohn's disease in multi-variate analysis
	Variables
	N
	P-value
	HR (95% CI)

	HLA-DQB1*03 carrier
	133
	2.17E-04
	2.21 (1.45-3.37)

	Serum albumin levels at the baseline 
< 3.5 g/dL
	94
	4.06E-03
	1.94 (1.34-2.80)

	Location
	
	
	

	L2
	36
	0.42
	0.80 (0.45-1.39)

	Behavior
	
	
	

	B3
	43
	0.01
	1.73 (1.13-2.66)







HLA, human leukocyte antigen; HR, hazard ratio; CI, confidence interval


Supplementary Table 6. Association between HLA-DQB1*03 and the risk of infliximab discontinuation in Ulcerative colitis in multi-variate analysis
	Variables
	N
	P-value
	HR (95% CI)

	HLA-DQB1*03 carrier
	40
	0.02
	2.25 (1.14-4.46)

	Serum albumin levels at the baseline 
< 3.5 g/dL
	31
	1.22E-04
	4.00 (1.97-8.11)

	Extent
	
	
	

	E3
	51
	3.47E-03
	3.21 (1.47-7.01)






HLA, human leukocyte antigen; IFX, infliximab; HR, hazard ratio; CI, confidence interval


Supplementary Table 7. Effect of thiopurine co-therapy on the risk of infliximab discontinuation across risk HLA allele groups

	HLA type
	Carrier status
	P-value
for thiopurine co-therapy
	HR (95% CI) 
for thiopurine co-therapy
	P-value 
for interaction

	DQA1*05
	non-carrier
	0.058
	0.63 (0.39 - 1.02)
	

	　
	carrier
	0.27
	0.67 (0.33 - 1.36)
	0.87

	DQB1*03
	non-carrier
	0.42
	0.77 (0.41 - 1.45)
	

	　
	carrier
	0.44
	0.81 (0.49 - 1.36)
	0.88

	DQA1*05:05
	non-carrier
	0.061
	0.64 (0.40 - 1.02)
	

	　
	carrier
	0.15
	0.55 (0.24 - 1.24)
	0.72

	DQB1*03:01
	non-carrier
	0.13
	0.67 (0.40 - 1.12)
	

	　
	carrier
	0.23
	0.67 (0.36 - 1.29)
	0.99


HLA, human leukocyte antigen; IFX, infliximab; HR, hazard ratio; CI, confidence interval




Supplementary Table 8. Haplotype analysis between each combination of HLA-DQA1 and HLA-DQB1 locus, and the risk of infliximab discontinuation  (2-digit resolution, allele frequency > 0.05 and P-value < 0.05)
	haplotype
	frequency
	P-value
	HR (95% CI)

	HLA-DQA1*05 ~ HLA-DQB1*03
	0.11
	1.85E-04
	2.06 (1.41-3.01)

	HLA-DQA1*03 ~ HLA-DQB1*03
	0.22
	2.56E-03
	1.68 (1.20-2.35)

	HLA-DQA1*03 ~ HLA-DQB1*04
	0.17
	0.01
	0.63 (0.44-0.91)

	HLA-DQA1*01 ~ HLA-DQB1*06
	0.34
	0.36
	0.85 (0.61-1.20)

	HLA-DQA1*01 ~ HLA-DQB1*05
	0.10
	0.91
	1.02 (0.68-1.53)


HLA, human leukocyte antigen; IFX, infliximab; HR, hazard ratio; CI, confidence interval


Supplementary table 9. Haplotype analysis between each combination of HLA-DQA1 and HLA-DQB1 locus, and the risk of infliximab discontinuation  (4-digit resolution, allele frequency > 0.05 and P-value < 0.05)
	haplotype
	frequency
	P-value
	HR (95% CI)

	HLA-DQA1*05:05 ~ HLA-DQB1*03:01
	0.08
	3.38E-04
	2.18 (1.42-3.34)

	HLA-DQA1*03:02 ~ HLA-DQB1*03:03
	0.14
	0.02
	1.58 (1.09-2.29)

	HLA-DQA1*03:03 ~ HLA-DQB1*04:01
	0.14
	0.13
	0.74 (0.51-1.09)

	HLA-DQA1*01:02 ~ HLA-DQB1*06:02
	0.07
	0.16
	0.69 (0.42-1.16)

	HLA-DQA1*03:01 ~ HLA-DQB1*03:02
	0.07
	0.18
	1.34 (0.87-2.07)

	HLA-DQA1*01:03 ~ HLA-DQB1*06:01
	0.21
	0.33
	0.84 (0.59-1.19)

	HLA-DQA1*01:04 ~ HLA-DQB1*05:03
	0.06
	0.96
	1.01 (0.62-1.65)


[bookmark: _GoBack]HLA, human leukocyte antigen; IFX, infliximab; HR, hazard ratio; CI, confidence interval


Supplementary table 10. Haplotype analysis of HLA-DQA1 alleles paired with HLA-DQB1*03:01 and the risk of infliximab discontinuation. 
	haplotype
	frequency
	proportion within DQB1*03:01 haplotypes (%)
	P-value
	HR (95% CI)

	HLA-DQA1*05:05 ~ HLA-DQB1*03:01
	0.08
	57.1
	3.38E-04
	2.18 (1.42-3.34)

	Non- HLA-DQA1*05:05 ~ HLA-DQB1*03:01
	0.06
	42.9
	0.02
	1.82 (1.10-3.03)

	HLA-DQA1*03:03 ~ HLA-DQB1*03:01
	0.01
	8.6
	
	

	HLA-DQA1*05:03 ~ HLA-DQB1*03:01
	0.02
	12.8
	
	

	HLA-DQA1*05:07 ~ HLA-DQB1*03:01
	0.02
	12.8
	
	

	HLA-DQA1*05:08 ~ HLA-DQB1*03:01
	0.01
	4.3
	
	

	HLA-DQA1*06:01 ~ HLA-DQB1*03:01
	0.01
	4.3
	
	



HLA, human leukocyte antigen; IFX, infliximab; HR, hazard ratio; CI, confidence interval


Supplementary table 11. Association between each HLA type and anti-drug-antibody level
	HLA type
	Carrier status
	ADA level
Median (interquartile range)
	P-value
Wilcoxon rank sum test 
	Hodges–Lehmann estimate (95% CI)
	P-value
Fisher's exact test 

	2-digits
	　
	　
	　
	　
	　

	HLA-DQA1*05
	non-carrier
	8.6 (8.0 - 12.9)
	　
	　
	　

	　
	carrier
	57.9 (9.9 - 120.0)
	1.26E-03
	48.1 (1.73 - 101.2)
	0.02

	HLA-DQB1*03
	non-carrier
	9.2 (8.3–15.7)
	　
	　
	　

	　
	carrier
	8.4 (7.9–18.6)
	0.43
	-0.27 (-0.94 - 0.57)
	0.82

	4-digits
	　
	　
	　
	　
	　

	HLA-DQA1*05:05
	non-carrier
	8.7 (8.0 - 13.7)
	　
	　
	　

	　
	carrier
	70.6 (53.5 - 94.9)
	3.54E-03
	50.1 (31.9 - 110.1)
	0.02

	HLA-DQB1*03:01
	non-carrier
	8.7 (8.0 - 13.3)
	　
	　
	　

	　
	carrier
	49.1 (9.6 - 115.2)
	3.23E-03
	32.5 (1.1 - 78.0)
	0.06

	HLA-DQB1*03:02
	non-carrier
	9.1 (8.2 - 16.2)
	　
	　
	　

	　
	carrier
	8.1 (7.9 - 11.7)
	2.00E-01
	-0.51 (-2.40 - 0.22)
	0.75

	HLA-DQB1*03:03
	non-carrier
	8.7 (7.9 - 18.7)
	　
	　
	　

	　
	carrier
	8.0 (7.7 - 9.2)
	1.40E-01
	-0.60 (-3.18 - 0.20)
	0.35



HLA, human leukocyte antigen; ADA, anti-drug-antibody


Supplementary Fig. 1. Kaplan–Meier curve of IFX persistence stratified by HLA-DQA1*05 carrier status in (a) Crohn’s disease, (b) Ulcerative colitis. 
[image: ]

IFX, infliximab; HLA, human leukocyte antigen


Supplementary Fig. 2. Kaplan–Meier curve of IFX persistence stratified by HLA-DQB1*03 carrier status in (a) Crohn’s disease, (b) Ulcerative colitis.
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IFX, infliximab; HLA, human leukocyte antigen




Supplementary Fig. 3. Kaplan–Meier curve of IFX persistence stratified by HLA-DQA1*05/HLA-DQB1*03 carrier status and thiopurine co-therapy.
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IFX, infliximab; HLA, human leukocyte antigen



Supplementary Fig. 4. Kaplan–Meier curve of IFX persistence stratified by HLA-DQA1*05:05/HLA-DQB1*03:01 carrier status and thiopurine co-therapy.

[image: ]
IFX, infliximab; HLA, human leukocyte antigen
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