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Figure S1. Timing of clinical evaluation, including investigation of serum trough levels of anti-cytokine biologics (8 weeks after commencing UST, 6 weeks after commencing IFX, and 8 (±4) weeks after commencing ADA). UST, ustekinumab; IFX, infliximab; ADA, adalimumab.
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Figure S2. The correlation between the effectiveness of UST or anti-TNF treatment at week 8 and 8w-LRG in patients with IBD. 8w-LRG in patients with CR or non-CR, who receiving UST (a) or anti-TNF treatment (b). 8w-LRG in patients with CR or non-CR, who receiving UST (c) or anti-TNF treatment (d).
Abbreviations: UST, ustekinumab; TNF, tumor necrosis factor; IBD, inflammatory bowel disease; LRG, leucine-rich alpha-2 glycoprotein; 8w-LRG, serum LRG level at week 8; CR, clinical remission; SF-CR, steroid-free clinical remission.
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Figure S3. Serum trough levels of UST at week 8 in patients with CD (a) and UC (b) using 0w-LRG. UST, ustekinumab; CD, Crohn’s disease; UC, ulcerative colitis; LRG, leucine-rich alpha-2 glycoprotein; 0w-LRG, serum LRG levels at week 0


Table S1. The List of Ethics Committees that Approved the Study. 
	No.
	The name of ethics committee

	1
	The ethics committee of Osaka University Hospital

	2
	The ethics committee of National Hospital Organization Osaka National Hospital

	3
	The ethics committee of Osaka Rosai Hospital

	4
	The ethics committee of Toyonaka Municipal Hospital

	5
	The ethics committee of Japan Community Healthcare Organization Osaka Hospital

	6
	The ethics committee of Itami City Hospital

	7
	The ethics committee of Suita Municipal Hospital

	8
	The ethics committee of Ikeda Municipal Hospital

	9
	The ethics committee of Otemae Hospital

	10
	The ethics committee of Kansai Rosai Hospital

	11
	The ethics committee of Higashiosaka City Medical Center

	12
	The ethics committee of Osaka General Medical Center

	13
	The ethics committee of Osaka Police Hospital

	14
	The ethics committee of Yao Municipal Hospital

	15
	The ethics committee of Hyogo Prefectural Nishinomiya Hospital




Table S2. Clinical Characteristics, Serum Biomarkers Levels, and Disease Activities at Week 0 of Patients who Received UST and Those who Underwent Anti-TNF treatment (n = 184)
	
	UST
	anti-TNF
	P-value

	All, n
	119
	65
	

	Sex, male, n (%)
	82 (68.9)
	39 (60.0)
	0.223

	Age (years), median [IQR]
	42 [29–52]
	31 [23–48]
	0.021

	Body mass index (kg/m2), median [IQR]
	21.0 [18.9–23.9]
	19.5 [17.5–22.6]
	0.018

	Smoking status, current/past, n (%)
	19 (16.0)/19 (16.0)
	5 (7.7)/11 (16.9)
	0.279

	CD/UC, n (%)
	65 (54.6)/54 (45.4)
	39 (60.0)/26 (40.0)
	0.481

	Disease duration (years), median [IQR]
	7.0 [1.0–16.0]
	3.0 [0.0–10.5]
	0.007

	Bio exposure, n (%)
	43 (36.1)
	15 (23.1)
	0.068

	Anti-TNF exposure, n (%)
	43 (36.1)
	14 (21.5)
	0.040

	Concomitant drugs
	
	
	

	Corticosteroids, n (%)
	43 (36.1)
	20 (30.7)
	0.463

	Immunomodulators, n (%)
	46 (38.7)
	18 (27.7)
	0.135

	Serum biomarkers at week 0
	
	
	

	0w-LRG (μg/mL), median [IQR]
	16.8 [11.8–25.2]
	21.3 [14.7–33.8]
	0.013

	0w-CRP (mg/dL), median [IQR]
	0.15 [0.03–0.67]
	0.36 [0.04–1.20]
	0.121

	0w-Alb (g/dL), median [IQR]
	3.9 [3.4–4.3]
	3.7 [3.1–4.2]
	0.063

	Disease activities at week 0
	
	
	

	CDAI in CD, mean (SD)
	164.3 (96.1)
	171.9 (87.0)
	0.690

	CDEIS in CD, median [IQR]
	9.5 [5.9–12.4]
	9.4 [4.9–22.7]
	0.569

	PMS in UC, median [IQR]
	5 [3–6]
	6 [3–7]
	0.068

	MES in UC, median [IQR]
	2 [2–3]
	3 [2–3]
	0.053


Abbreviations: UST, ustekinumab; IFX, infliximab; ADA, adalimumab; CD, Crohn’s disease; UC, ulcerative colitis; IQR, interquartile range; TNF, tumor necrosis factor; LRG, leucine-rich alpha-2 glycoprotein; 0w-LRG, serum LRG level at week 0; CRP, C-reactive protein; 0w-CRP, serum CRP level at week 0; Alb, Albumin; 0w-Alb, serum Albumin level at week 0; CDAI, Crohn’s disease activity index; SD, standard deviation; CDEIS, Crohn’s disease endoscopic index of severity; PMS, partial mayo score; MES, mayo endoscopic subscore


Table S3.  The Accuracy of Biomarkers at Week 0 for Predicting Clinical Remission at Week 8 Using Receiver Operatorating Characteristic Curve.
	
	
	AUC
	Sensitivity
	Specificity
	PPV
	NPV
	Accuracy

	UST
	0w-LRG
	0.596
	80.4%
	43.2%
	75.9%
	50.0%
	68.9%

	
	0w-CRP
	0.405
	4.8%
	100.0%
	100.0%
	32.2%
	34.5%

	
	0w-Alb
	0.596
	73.1%
	46.0%
	75.0%
	43.6%
	64.7%

	Anti-TNF
	0w-LRG
	0.580
	87.0%
	36.3%
	87.0%
	36.4%
	78.5%

	
	0w-CRP
	0.579
	96.3%
	27.2%
	86.7%
	60.0%
	84.6%

	
	0w-Alb
	0.584
	50.0%
	72.8%
	90.0%
	22.9%
	53.8%


Abbreviations: LRG, leucine-rich alpha-2 glycoprotein; 0w-LRG, serum LRG level at week 0; CRP, C-reactive protein; 0w-CRP, serum CRP level at week 0; UST, ustekinumab; TNF, tumor necrosis factor; AUC, Area under the curve; PPV, positive predictive value; NPV, negative predictive value


Table S4. Clinical Characteristics and Disease Activity at week 0 of All Patients, who Received UST, Categorized into Low- and High-LRG Groups (n = 119)
	
	Low-LRG group
	High-LRG group
	P-value

	All, n
	65
	54
	

	Sex, male, n (%)
	44 (67.7)
	38 (70.4)
	0.753

	Age (years), median [IQR]
	40 [30–48]
	46 [27–57]
	0.244

	Body mass index, median [IQR]
	21.2 [18.9–24.0]
	20.6 [18.8–24.0]
	0.479

	Smoking status, current/past, n (%)
	12 (18.5)/9 (13.9)
	7 (13.0)/10 (18.5)
	0.617

	Disease, CD/UC, n (%)
	30 (46.1)/35 (53.9)
	35 (64.8)/19 (35.2)
	0.041

	Disease duration (years), median [IQR]
	9.0 [2.0–17.5]
	5.5 [0.0–14.0]
	0.060

	Bio exposure, n (%)
	22 (33.9)
	21 (38.9)
	0.568

	Anti-TNF exposure, n (%)
	22 (33.9)
	21 (38.9)
	0.568

	Concomitant drugs
	
	
	

	 Corticosteroids, n (%)
	19 (29.2)
	24 (44.4)
	0.085

	Immunomodulators, n (%)
	31 (47.7)
	15 (27.8)
	0.026

	Serum biomarkers at week 0
	
	
	

	0w-LRG (μg/mL), median [IQR]
	12.5 [10.4–15.7]
	26.1 [21.4–36.1]
	< 0.001

	0w-CRP (mg/dL), median [IQR]
	0.04 [0.00–0.11]
	0.67 [0.27–1.60]
	< 0.001

	0w-Alb (g/dL), median [IQR]
	4.2 [3.9–4.5]
	3.6 [3.0–3.8]
	< 0.001

	Disease activities at week 0
	
	
	

	CDAI in CD, mean (SD)
	139.3 (84.3)
	185.7 (101.5)
	0.051

	CDEIS in CD, median [IQR]
	5.9 [4.8–7.5]
	11.0 [7.4–14.4]
	< 0.001

	PMS in UC, median [IQR]
	4 [2–5]
	6 [4–7]
	< 0.001

	MES in UC, median [IQR]
	2 [2–2]
	2 [2–3]
	0.246


Abbreviations: UST, ustekinumab; LRG, leucine-rich alpha-2 glycoprotein; IQR, interquartile range; CD, Crohn’s disease; UC, ulcerative colitis; TNF, tumor necrosis factor; 0w-LRG, serum LRG level at week 0; CRP, C-reactive protein; 0w-CRP, serum CRP level at week 0; Alb, Albumin; 0w-Alb, serum Albumin level at week 0; CDAI, Crohn’s disease activity index; SD, standard deviation; EIS, Crohn’s disease endoscopic index of severity; PMS, partial mayo score; MES, mayo endoscopic subscore

Table S5. Univariate analysis for factors associated with clinical remission at week 8 in patients with IBD received anti-TNF (n = 65)
	
	Univariate analysis

	Variables
	OR (95% CI)
	P-value

	Sex (male)
	5.33 (1.26–22.56)
	0.022

	Age (years)
	0.19 (0.01–1.83)
	0.152

	BMI (kg/m2)
	0.29 (0.01–6.60)
	0.442

	Current smoker
	2443567.5 (0–)
	0.992

	Disease (CD/UC)
	5.33 (1.26–22.56)
	0.022

	Disease duration
	0.54 (0.04–7.37)
	0.654

	IFX/ADA
	0.32 (0.07-1.35)
	0.121

	Anti-TNF exposure
	0.68 (0.15–3.00)
	0.613

	Concomitant drugs
	
	

	 Corticosteroids
	0.73 (0.18–2.87)
	0.659

	Immunomodulators
	0.38 (0.09–1.45)
	0.157

	0w-LRG (μg/mL)
	0.24 (0.02–2.86)
	0.273

	0w-CRP (mg/dL)
	0.18 (0.00–4.46)
	0.323

	0w-Alb (g/dL)
	2.87 (0.16-51.2)
	0.475


Abbreviations: IBD, inflammatory bowel disease; TNF, tumor necrosis factor; OR, odds ratio; CI, confidence interval; BMI, Body mass index; CD, Crohn’s disease; UC, ulcerative colitis; IFX, infliximab; ADA, adalimumab; LRG, leucin-rich alpha-2 glycoprotein; 0w-LRG, serum LRG level at week 0; CRP, C-reattive protein; 0w-CRP, serum CRP level at week 0; Alb, albumin; 0w-Alb, serum Albumin level at week 0


Table S6. Correlation between biomarkers at week 0 and serum trough levels of anti-cytokine biologics at week 8 in patients with IBD.
	
	Serum trough levels at week 8

	
	UST
	IFX
	ADA

	0w-LRG
	-0.379
	-0.343
	-0.321

	0w-CRP
	-0.260
	-0.271
	-0.323

	0w-Alb
	0.311
	0.276
	0.245


Abbreviations: IBD, inflammatory bowel disease; UST, ustekinumab; IFX, infliximab; ADA, adalimumab; LRG, leucine-rich alpha-2 glycoprotein; 0w-LRG, serum LRG level at week 0; CRP, C-reactive protein; 0w-CRP, serum CRP level at week 0; Alb, Albumin; 0w-Alb, serum Albumin level at week 0
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