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Supplementary Table 1: Number of prescriptions by ulcerative colitis treatments (ATC codes) and diagnostic/therapeutic procedures (JMDC codes) 
	Class
	Substance
	ATC
	Number of prescriptions

	5-Aminosalicylic acid (ASA)
	Mesalazine
	A07EC02
	28941

	
	Sulfasalazine
	A07EC01
	2055

	Biologics
	Adalimumab
	L04AB04
	441

	
	Golimumab
	L04AB06
	65

	
	Infliximab
	L04AB02
	576

	Immunomodulators
	Azathioprine
	L04AX01
	1934

	
	Mercaptopurine
	L01BB02
	264

	Other agents
	Ciclosporin (CYA)
	L04AD01
	390

	
	Tacrolimus
	L04AD02
	696

	Steroids
	Betamethasone (local e.g. enema)
	A07EA04
	995

	
	Betamethasone (systemic e.g. oral)
	H02AB01
	1497

	
	Prednisolone (local)
	A07EA01
	402

	
	Prednisolone (systemic)
	H02AB06
	7850

	
	

	
	JMDC Code
	Number of diagnostic/therapeutic procedures

	Cytapheresis 
	Blood component removal therapy
	J041-2
	90

	Colectomy
	Colectomy (small range resection)
	K719
	1

	
	Colectomy (total colectomy / subtotal colectomy / malignant tumor surgery)
	K719
	4

	
	Laparoscopic colectomy (total colectomy / subtotal colectomy)
	K719-2
	1

	
	

	CT scan
	CT imaging, with multislice device
	E200
	1

	
	CT imaging, with multislice device with 16 rows or more
	E200
	2

	
	CT imaging, with multislice device with 16-63 rows
	E200
	15

	MRI
	MRI, with scanner of 1.5-3 tesla
	E202
	3

	Colonoscopy
	Colonoscopy, fiberscopy, ascending colon and cecum
	D313
	334

	
	Colonoscopy, fiberscopy, descending colon and transverse colon
	D313
	43

	
	Colonoscopy, fiberscopy, sigmoid colon
	D313
	83

	X-rays
	Particular radiography
	E002
	2

	
	Particular radiography (analog radiography)
	E002
	1

	
	Particular radiography (digital radiography)
	E002
	1

	
	Particular radiography with diagnosis (performed simultaneously with other)
	E002
	1

	
	Particular radiography, with diagnosis (performed simultaneously with other) (digital radiography)
	E002
	3

	
	Plain radiography
	E002
	5

	
	Plain radiography (analog radiography)
	E002
	8

	
	Plain radiography (digital radiography)
	E002
	115

	
	Radiography with contrast medium
	E002
	3

	
	Radiography with contrast medium (analog radiography)
	E002
	1

	
	Radiography with contrast medium (digital radiography)
	E002
	8

	
	Spot radiography, with diagnosis (performed simultaneously with other) (digital radiography)
	E002
	2


ATC, Anatomical therapeutic chemical classification system; JMDC, Japanese medical data center; MRI, Magnetic resonance imaging



Supplementary Table 2. Healthcare cost per month (in Japanese Yen) by treatment line 
	
	Treatment line 1
	Treatment line 2
	Treatment line 3
	Treatment line 4
	Treatment line 5
	Treatment line 6

	Total healthcare cost
	
	
	
	
	
	

	N
	1,526
	436
	259
	117
	70
	23

	Mean (SD)
	56,782 (13,5412)
	100,194 (224,931)
	68,296 (117,973)
	112,997 (303,330)
	66,465 (137,300)
	71,574 (91,843)
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	N
	1,526
	436
	259
	117
	70
	23

	Mean (SD)
	14,993 (20,186)
	31,506 (51,075)
	29,760 (54,927)
	40,408 (59,945)
	26,722 (44,033)
	51,746 (81,356)

	Other costs (other than ulcerative colitis treatment costs)

	N
	1,526
	436
	259
	117
	70
	23

	Mean (SD)
	41,790 (133,111)
	68,688 (214,618)
	38,536 (104,981)
	72,589 (287,918)
	39,743 (131,990)
	19,829 (28,982)

	ASA costs
	
	
	
	
	
	

	N
	1,361
	353
	206
	91
	51
	18

	Mean (SD)
	13,674 (8,125)
	16,944 (9,707)
	16,201 (8,783)
	17,842 (9,693)
	14,910 (7,310)
	12,669 (6497)

	Steroid costs
	
	
	
	
	
	

	N
	434
	263
	79
	52
	27
	8

	Mean (SD)
	1,353 (2,739)
	2,571 (4,179)
	1,639 (3,150)
	1,575 (2,482)
	1,458 (2,996)
	336 (393)

	Biologic costs
	
	
	
	
	
	

	N
	16
	28
	18
	17
	6
	4

	Mean (SD)
	137,761 (52,389)
	168,013 (56,923)
	162,803 (67,304)
	158,708 (38,383)
	147,810 (10,183)
	194,835 (64,928)

	Immunomodulator costs

	N
	20
	47
	41
	29
	13
	6

	Mean (SD)
	3,379 (1,924)
	3,498 (1,973)
	3,336 (1,904)
	3,956 (1,947)
	3,793 (1,832)
	2,301 (2,260)

	Other drug agents’ costs

	N
	9
	4
	3
	2
	1
	0

	Mean (SD)
	14,798 (12,930)
	14,650 (8,481)
	12,336 (5,382)
	19,514 (12,411)
	
	


ASA, 5-Aminosalicylic acid; SD, standard deviation



Supplementary Table 3: Proportions of UC patients per treatment category by year
	Treatment category (%)
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018

	
	[bookmark: RANGE!B4]n=27
	n=91
	n=125
	n=188
	n=267
	n=310
	n=325
	n=365
	n=268
	n=60

	ASA
	19 (70.4*)
	75 (82.4)
	102 (81.6)
	150 (79.8)
	205 (76.8)
	232 (74.8)
	235 (72.3)
	262 (71.8)
	177 (66.0)
	36 (60.0)

	Steroids
	2 (7.4)
	7 (7.7)
	9 (7.2)
	15 (8.0)
	22 (8.2)
	26 (8.4)
	33 (10.2)
	38 (10.4)
	19 (7.1)
	6 (10.0)

	Biologics
	0 (0.0)
	0 (0.0)
	1 (0.8)
	0 (0.0)
	1 (0.4)
	1 (0.3)
	2 (0.6)
	3 (0.8)
	2 (0.7)
	0 (0.0)

	Immunomodulators
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0.0
	1 (0.3)
	3 (0.9)
	3 (0.8)
	5 (1.9)
	2 (3.3)

	Other agents
	1 (3.7)
	1 (1.1)
	1 (0.8)
	0 (0.0)
	1 (0.4)
	0 (0.0)
	1 (0.3)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Therapeutic procedure
	1 (3.7)
	2 (2.2)
	4 (3.2)
	8 (4.3)
	14 (5.2)
	21 (6.8)
	10 (3.1)
	14 (3.8)
	15 (5.6)
	2 (3.3)

	ASA | Steroids
	5 (18.5)
	17 (18.7)
	18 (14.4)
	34 (18.1)
	50 (18.7)
	59 (19.0)
	65 (20.0)
	85 (23.3)
	81 (30.2)
	11 (18.3)

	ASA | Immunomodulators
	0 (0.0)
	0 (0.0)
	3 (2.4)
	3 (1.6)
	6 (2.2)
	9 (2.9)
	10 (3.1)
	9 (2.5)
	19 (7.1)
	6 (10.0)

	ASA | Immunomodulators | Steroids
	1 (3.7)
	3 (3.3)
	2 (1.6)
	3 (1.6)
	8 (3.0)
	6 (1.9)
	5 (1.5)
	12 (3.3)
	12 (4.5)
	3 (5.0)

	ASA | Biologics
	0 (0.0)
	0 (0.0)
	1 (0.8)
	0 (0.0)
	1 (0.4)
	7 (2.3)
	11 (3.4)
	9 (2.5)
	8 (3.0)
	1 (1.7)

	ASA | Biologics | Steroids
	0 (0.0)
	0 (0.0)
	2 (1.6)
	0 (0.0)
	4 (1.5)
	4 (1.3)
	5 (1.5)
	4 (1.1)
	6 (2.2)
	1 (1.7)

	Other combinations
	1 (3.7)
	3 (3.3)
	1 (0.8)
	1 (0.5)
	5 (1.9)
	10 (3.2)
	20 (6.2)
	14 (3.8)
	17 (6.3)
	2 (3.3)


ASA, 5-Aminosalicylic acid 
Cumulative % is >100 since treatment categories are not mutually exclusive, any patient using multiple treatments concurrently, was categorized under all those categories. Data from year 2018 were up to 30th June 2018, entire 12 months period was not considered and data of only a few patients were captured. The total number of patients included in the study (n=1,861) varies from the sum of patients who underwent treatment throughout the study period as the same patient could have undergone treatment each year and was hence counted multiple times.



Supplementary Table 4: Costs (Japanese Yen) at each timepoint in all patients with <12/24/36 months follow-up 
	 
	 
	Over 12 months
	Over 24 months
	Over 36 months
	Overall follow-up

	Total cost/month
	n
	10269
	10272
	10272
	10272

	
	mean ± SD
	56366.4 ± 111427.1
	53902.5 ± 99979.8
	53223.0 ± 97276.5
	52782.4 ± 95976.6

	
	median
	28111.8
	27942.9
	27893.0
	27615.3

	
	[Q1, Q3]
	[16541.0, 46427.5]
	[15902.2, 47450.7]
	[15723.0, 47835.5]
	[15630.6, 48735.8]

	
	[min, max]
	[0.0, 3757017]
	[0.0, 3645062]
	[0.0, 3645062]
	[0.0, 3645062]

	Total pharmacy cost/month
	n
	10269
	10272
	10272
	10272

	
	mean ± SD
	16706.9 ± 20747.7
	16301.8 ± 20682.0
	16155.1 ± 20832.1
	16077.5 ± 21366.0

	
	median
	12689.3
	12176.1
	11896.7
	11475.0

	
	[Q1, Q3]
	[3862.1, 22843.3]
	[3515.2, 22053.8]
	[3472.5, 21752.8]
	[3549.6, 21150.2]

	
	[min, max]
	[0.0, 296372.9]
	[0.0, 364101.8]
	[0.0, 354807.4]
	[0.0, 366186.0]

	Total inpatient cost per month
	n
	10269
	10272
	10272
	10272

	
	mean ± SD
	17046.8 ± 84805.8
	15126.1 ± 70752.9
	14500.0 ± 67338.4
	13841.0 ± 65513.6

	
	median
	0.0
	0.0
	0.0
	0.0

	
	[Q1, Q3]
	[0.0, 0.0]
	[0.0, 0.0]
	[0.0, 0.0]
	[0.0, 3363.8]

	
	[min, max]
	[0.0, 2134242]
	[0.0, 2134242]
	[0.0, 2134242]
	[0.0, 2134242]

	Total outpatient cost per month
	n
	10269
	10272
	10272
	10272

	
	mean ± SD
	22612.7 ± 56542.2
	22474.7 ± 54700.6
	22567.9 ± 54640.0
	22863.9 ± 54854.6

	
	median
	10799.7
	10491.6
	10469.1
	10504.1

	
	[Q1, Q3]
	[6364.9, 18871.9]
	[6292.2, 18767.0]
	[6218.0, 18847.7]
	[6233.7, 19094.8]

	
	[min, max]
	[0.0, 3690938]
	[0.0, 3573454]
	[0.0, 3573454]
	[0.0, 3573454]


SD, standard deviation
Only patients with at least one day of follow-up were included (65 patients were excluded)


Supplementary Table 5: Comparison of Japanese guidelines during the study period
	2006 guidelines [18]
	2018 guidelines [19]

	5-ASA preparations
Mild to moderate UC
· SASP and 5-ASA oral and 5-ASA enema therapy are useful for inducing remission of UC.
· Combination of oral and topical treatment is recommended if required.
Remission maintenance
· All 5-ASA preparations are effective for maintaining remission.
	5-ASA preparations
Mild to moderate UC
· 5-ASA enema and oral therapy are recommended for induction of remission.
· Combination of oral and topical 5-ASA is recommended if required.
Remission maintenance
· Oral 5-ASA at a dose of 2 g/day or more is recommended to maintain clinical/endoscopic remission.
· 5-ASA enema is recommended for maintenance of remission in distal colitis


	Steroids
Mild to moderate UC
· In patients who do not respond to ASA preparations or steroids or require rapid alleviation of symptoms, oral prednisolone is administered orally at the dose of 30-40 mg/day.
Severe UC
· In patients with persistent symptoms or severe endoscopic findings, intensive intravenous steroid therapy is less likely to be effective, and other treatments need to be considered.
· The optimal steroid dose level for intravenous administration is 1-1.5 mg/k/day on a prednisolone dose basis. 
Remission maintenance
· Steroids are ineffective for maintenance of remission.
	Steroids
Mild to moderate UC
· In patients who do not respond to oral 5-ASA therapy at an optimal dose combined with topical 5-ASA or steroid therapy, it is recommended that oral prednisolone is started at a daily dose of 30–40 mg
Severe UC
· It is recommended to use steroids as first-line therapy.
· It is recommended to use prednisolone at a daily dose of 1–1.5 mg/kg (or equivalent) intravenously
Remission maintenance
· Corticosteroids have no efficacy for maintenance of remission and their long-term use can lead to adverse events; therefore, they should not be used for maintenance of remission

	Immunomodulators
Mild to moderate UC
· Immunosuppressants are indicated primarily in patients refractory to steroid treatment or in whom weaning from steroids proves difficult
Severe UC
· In patients with severe UC, cyclosporine (2 mg/kg) is superior to steroids. 
· In patients who does not respond to 7-10 days of intensive steroid therapy, continuation of steroid is not expected to improve the efficacy, and surgical treatment or cyclosporine is indicated.  
Remission maintenance
· Immunosuppressants are used in steroid-dependent patients or patients who are difficult to wean from steroids
· When remission has been achieved by azathioprine, remission can be maintained by continued use of azathioprine. 
· In steroid-dependent UC patients in whom remission is maintained by azathioprine, the combined use of 5-ASA will not alter the incidence of relapse
	Immunomodulators
Mild to moderate UC
· Tacrolimus, azathioprine, or 6-mercaptopurine may be considered in steroid refractory/dependent patients 
Mild to moderate extensive UC
· It is recommended to consider tacrolimus for patients who are steroid-refractory or -dependent with moderate-to-severe activity 
Severe UC
· It is recommended to consider intravenous cyclosporine or tacrolimus for steroid-refractory severe UC.
Remission maintenance
· Azathioprine/6-mercaptopurine are effective for preventing relapse in UC patients in remission, and therefore are effective for maintenance of remission especially in patients who are steroid-dependent or unable to maintain remission by 5-ASA preparations 
· Tacrolimus is effective for inducing remission in active UC; however, there is no sufficient data on the efficacy and safety of its long-term use.
· Cyclosporine is effective as a remission induction treatment in severely active and refractory UC and is as effective as infliximab
· Immunomodulators (azathioprine/6-mercaptopurine are recommended in patients who are dependent on steroids or have difficulty in withdrawing steroids 

	Cytapheresis
Mild to moderate UC
· In UC patients requiring prednisolone at dose levels of 30-40 mg/day or more due to high disease activity, it is more effective and safer to maintain or reduce the steroid dose through combined use of leukocyte apheresis than to continue high-dose steroid alone.
Moderate to severe
· Even when used as the primary treatment of moderate to severe UC, leukocyte apheresis is expected to exert efficacy comparable to that of steroids.
Severe
· Patients failing to respond to maximum oral/topical treatment or those satisfying the criteria of severe disease are generally required to be hospitalized and to receive intravenous steroid therapy and intravenous alimentation
· Leukocyte apheresis often exhibits inadequate efficacy in patients with intractable disease (particularly those with chronic persistent type disease and those on prolonged steroid therapy).
	Cytapheresis
Mild to moderate UC
· It is recommended that use of cytapheresis should be considered for UC patients who do not respond to 5-ASA preparations or steroids
Moderate to severe
· Cytapheresis is a useful remission induction therapy for moderate-to-severe UC patients and has a good safety profile. Intensive therapy (two sessions per week) provides more rapid induction of remission with a better remission rate than weekly therapy
Severe
· It is recommended that cytapheresis should be considered as one of the treatments of choice to improve the remission rate because its steroid-sparing effect has been demonstrated in severely active UC patients 
· Cytapheresis is recommended to be conducted twice-weekly or more to induce more rapid remission


	Biologics
Moderate to severe
· Infliximab is not effective against moderate to severe steroid-resistant UC. 
·  It is too early at present to consider the indication for infliximab in patients with UC

	Biologics
Mild to moderate UC
· It is recommended that use of infliximab/adalimumab should be considered for UC patients who do not respond to 5-ASA preparations or steroids
Mild to moderate extensive UC 
· It is recommended to consider anti-TNF agents for patients who are steroid-refractory or -dependent with moderate-to-severe activity
Moderate to severe UC
· Anti-TNF agents (infliximab, adalimumab) are effective for induction of remission in steroid-refractory or steroid-dependent moderate-to-severe UC
Severe UC
· Anti-TNF agents are recommended in patients who are refractory to conventional treatments 
Remission maintenance
· Long-term administration of anti-TNF agents is recommended as remission maintenance therapy for moderate-to-severe UC patients who achieved remission with anti-TNF agents.

	Antimicrobial agents
Severe UC
· Combined use of antimicrobial agents such as ciprofloxacin with steroid therapy for severe UC does not improve the responses
· Antimicrobial agents are used only in cases possibly complicated by infection and patients immediately before surgery
	Antimicrobial agents
Mild to moderate UC
· Antibiotics may be effective for induction of remission in UC, but the type and duration of antibiotics to use are not established.
· Antibiotics are also effective for pouchitis after colectomy for UC



5-ASA, 5-Aminosalicylic Acid; SASP, Salazosulfapyridine; TNF, Tumor Necrosis Factor; UC, Ulcerative Colitis
Supplementary Figure 1. Trend in utilization of major treatment classes by lines of treatment: A) 5-ASA; B) Steroids; C) Biologics; D) Immunomodulators 
[image: ]
ASA, 5-Aminosalicylic acid; LoT, line of treatment


Supplementary Figure 2. Treatment events by treatment lines in the UC patients prescribed systemic prednisolone monotherapy or ASA + systemic prednisolone


Switch	
Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	TL1	TL2	TL3	TL4	TL5	TL6	3	7	1	4	0	1	0	0	0	0	0	0	Add-on	
Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	TL1	TL2	TL3	TL4	TL5	TL6	13	11	0	10	1	2	0	1	0	1	0	0	Discontinuation	
Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	TL1	TL2	TL3	TL4	TL5	TL6	25	6	2	3	0	1	0	2	1	0	0	0	Still on treatment	
Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	TL1	TL2	TL3	TL4	TL5	TL6	3	6	2	9	2	3	1	2	0	0	0	0	Reduction	
Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	TL1	TL2	TL3	TL4	TL5	TL6	0	41	0	46	0	7	0	7	0	2	0	1	Therapeutic procedure	
Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	Steroids - Prednisolone (systemic)	ASA | Predonisolone (systemic)	TL1	TL2	TL3	TL4	TL5	TL6	4	9	1	5	0	1	0	1	0	1	0	1	
Treatment event
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