Supplementary materials
Table 1 Probability reduce dose or change treatment after severe TIM (non-hospitalised patients only) 
	Patient group
	Change treatment*
	Reduce thiopurine dose*
	Source

	TPMT wildtype/ normal activity
	25%
(2/8)
	75%
(6/8)
	UK BioResource (Roberts, submitted)

	TPMT heterozygous/ intermediate 
	100%
	0%
	Assumption

	
	
	
	

	TPMT wildtype + NUDT15 wildtype
	25%
(2/8)
	75%
(6/8)
	UK BioResource (Roberts, submitted)

	TPMT wildtype + NUDT15 heterozygous
	100%
	0%
	Assumption

	TPMT heterozygous + NUDT15 wildtype
	100%
	0%
	Assumption


* numbers in parentheses are number of events over total number of patients; NUDT15, nudix hydrolase 15; TPMT, thiopurine methyltransferase
Table 2 Thiopurine treatment and monitoring costs per year for the South Asian cohort, including those on combination therapy with infliximab
	Patient group
	Treatment* 
	Monitoring

	
	General population
	European ancestry subgroup
	South Asian ancestry subgroup
	

	Recommended dose - no severe TIM**
	£1,750
	£1,750
	£1,741
	£165.09 + 
£131.82

	Reduced dose – no severe TIM
	£1,733
	£1,733
	£1,732
	£165. 09 + 
£131.82

	Recommended dose - severe TIM
	£1,154
	£1,154
	£1,151
	£67.35 + £131.82


TIM, thiopurine-induced myelosuppression; 
* Assuming mean weight as given above and azathioprine cost of £4.32 for pack of 100 25mg tablets and £2.89 for pack of 100 50mg tablets (BNF), and mercaptopurine cost of £8.42 for pack of 25 50mg tablets. Proportion receiving azathioprine vs mercaptopurine based on analysis of 1076 patients receiving thiopurines in the UK’s National Institute for Health Research IBD Bioresource.** Note that for individuals who are TPMT and NUDT15 wildtype, it is assumed that they receive just 6 monitoring tests within the first year. 

Table 3 Costs for severe TIM 
	Cost component
	Severe TIM not requiring hospitalisation
	Severe TIM requiring hospitalisation

	
	Resource
	Unit cost
	Total cost
	Resource
	Unit cost
	Total cost

	Outpatient appointments
	1 gastroenterology consultant-led appointment
	£162.60
	£162.60
	1 gastroenterology consultant-led appointment
	£162.60
	£162.50

	
	2
Gastroenterology non-consultant-led appointments
	£103.87
	£207.73
	2
Gastroenterology non-consultant-led appointments
	£103.87
	£207.73

	Weekly blood tests
	Full blood count

10 min nurse time for blood sample

For 5.5 weeks (38 days)
	£3

£7
	£56.33
	Full blood count

10 min nurse time for blood sample

For 4.5 weeks (31 days)
	£3



£7
	£45.96

	In-patient stay
	
	
	
	7 day “Non-Elective Inpatient - Long Stay“ (weighted average across complications)
	
	£3683.81

	Total cost
	
	
	£427
	
	
	£4100


TIM, thiopurine-induced myelosuppression;
Table 4 Sensitivity analysis assumptions for the South Asian ancestry and European ancestry subgroups
	Assumption
	Base case
	Sensitivity analysis

	Cost of TPMT enzyme test
	LAMP costs
	Birmingham CityAssays cost

	Frequency of treatment monitoring for patients TPMT and NUDT15 wildtype
	6 sets of monitoring tests
	2 sets of monitoring tests
8 sets of monitoring tests

	Time to severe TIM
	120 days
	90 days
150 days

	Cost of hospitalisation for severe TIM
	£4100
	Higher cost of £4521 assumed

	Percentage of people with NUDT15 variant and TPMT wildtype who are given alternative treatment (i.e. avoiding thiopurines)
	0%
	50% 
100%

	Proportion of IBD population with ulcerative colitis
	Based on BioResource data
	Increased and decreased by 50%

	Probability of severe TIM given normal TPMT activity in current practice 
	Based on BioResource data
	Increased and decreased by 50%

	Probability of severe TIM given intermediate TPMT activity in current practice 
	Based on BioResource data
	Increased and decreased by 50%

	Probability of hospitalisation with severe TIM
	Based on Walker et al 2010
	Increased and decreased by 50%

	Probability of severe TIM given TPMT and NUDT15 wildtype in Strategies 2 and 3
	Based on BioResource data
	Increased and decreased by 50%

	Probability of severe TIM given TPMT normal/wildtype and NUDT15 variant in Strategies 2 and 3
	Based on BioResource data
	Increased and decreased by 50%

	Probability of severe TIM given TPMT intermediate/ heterozygous and NUDT15 wildtype in Strategies 2 and 3
	Based on BioResource data
	Increased and decreased by 50%

	Probability of thiopurine dose reduction after (non-hospitalised) severe TIM in people who are TPMT and NUDT15 wildtype
	Based on BioResource data
	Increased and decreased by 50%

	Utility for hospitalisation with severe TIM
	Assumptions
	Greater impact on utility


IBD, inflammatory bowel disease LAMP, loop-mediated isothermal amplification; NUDT15, nudix hydrolase 15; TIM, thiopurine induced myelosuppression; TPMT, thiopurine methyltransferase; 
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Table 5 General population sensitivity analysis results (cost per % severe TIM event avoided)
	
	Strategy 1 vs current practice
	Strategy 2 vs current practice
	Strategy 3 vs current practice

	
	Incremental % sTIM avoided
	Incremental costs
	ICER
	Incremental % sTIM avoided
	Incremental costs
	ICER
	Incremental % sTIM avoided
	Incremental costs
	ICER

	Base case
	0.04
	£2
	£6,447
	0.04
	-£3
	Dominates current practice
	1.20
	£2,737
	£227,610

	Birmingham test costs
	0.04
	£12
	£34,772
	0.04
	£26
	£72,361
	1.20
	£2,744
	£228,183

	Higher LAMP costs
	0.04
	£156
	£437,733
	0.04
	£138
	£385,978
	No impact on results

	Sanger genetic test costs 
	0.04
	£236
	£662,342
	0.04
	£303
	£848,726
	No impact on results

	Lower frequency monitoring for TPMT and NUDT15 normal/wildtype
	0.04
	-£71
	Dominates current practice
	0.04
	-£76
	Dominates current practice
	No impact on results

	Higher frequency monitoring for TPMT and NUDT15 normal/wildtype
	0.04
	£39
	£108,888
	0.04
	£34
	£94,647
	No impact on results

	Shorter time to severe TIM event
	0.04
	£2
	£6,738
	0.04
	-£3
	Dominates current practice
	1.20
	£2,735
	£227,491

	Longer time to severe TIM event
	0.04
	£2
	£6,157
	0.04
	-£3
	Dominates current practice
	1.20
	£2,738
	£227,730

	Higher severe TIM hospitalisation costs
	0.04
	£2
	£6,348
	0.04
	-£3
	Dominates current practice
	1.20
	£2,735
	£227,511

	50% of NUDT15 variant and TPMT WT avoid thiopurines
	0.12
	£25
	£20,376
	0.12
	£20
	£16,164
	No impact on results

	100% of NUDT15 variant and TPMT WT avoid thiopurines
	0.21
	£47
	£22,793
	0.21
	£42
	£20,322
	No impact on results

	Lower proportion of UC in population
	0.04
	£0
	£818
	0.04
	-£5
	Dominates current practice
	1.20
	£1,869
	£155,454

	Higher proportion of UC in population
	0.04
	£4
	£12,077
	0.04
	-£1
	Dominates current practice
	1.20
	£3,604
	£299,767

	Lower probability of severe TIM (in current practice) given normal TPMT activity
	0.47
	£16
	£3,379
	0.47
	£11
	£2,305
	0.69
	£2,750
	£396,872

	Higher probability of severe TIM (in current practice) given normal TPMT activity
	0.55
	-£11
	Dominates current practice
	0.55
	-£16
	Dominates current practice
	1.71
	£2,723
	£159,081

	Lower probability of severe TIM (in current practice) given intermediate TPMT activity
	-0.06
	£6
	Current practice dominates
	-0.06
	£1
	Current practice dominates
	1.11
	£2,740
	£246,736

	Higher probability of severe TIM (in current practice) given intermediate TPMT activity
	0.13
	-£1
	Dominates current practice
	0.13
	-£6
	Dominates current practice
	1.29
	£2,733
	£211,200

	Lower probability of hospitalisation given severe TIM
	0.04
	£3
	£7,577
	0.04
	-£2
	Dominates current practice
	1.20
	£2,743
	£228,165

	Higher probability of hospitalisation given severe TIM
	0.04
	£2
	£5,318
	0.04
	-£3
	Dominates current practice
	1.20
	£2,730
	£227,056

	Lower probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 WT
	0.43
	-£8
	Dominates current practice
	0.43
	-£14
	Dominates current practice
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 WT
	-0.39
	£14
	Current practice dominates
	-0.39
	£9
	Current practice dominates
	No impact on results

	Lower probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 variant
	0.14
	-£2
	Dominates current practice
	0.14
	-£7
	Dominates current practice
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 variant
	-0.05
	£5
	Current practice dominates
	-0.05
	£0
	Current practice dominates
	No impact on results

	Lower probability of severe TIM (in Strategies 1 and 2) given intermediate TPMT activity/variant and NUDT15 WT
	0.11
	£0
	Dominates current practice
	0.11
	-£6
	Dominates current practice
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given intermediate TPMT activity/variant and NUDT15 WT
	-0.04
	£5
	Current practice dominates
	-0.04
	£0
	Current practice dominates
	No impact on results

	Lower probability of thiopurine dose reduction after severe TIM event for normal TPMT activity/WT and NUDT15 WT
	0.04
	£6
	£17,742
	0.04
	£1
	£3,500
	No impact on results

	Higher probability of thiopurine dose reduction after severe TIM event for normal TPMT activity/WT and NUDT15 WT
	0.04
	£0
	£1,083
	0.04
	-£5
	Dominates current practice
	No impact on results


LAMP, loop-mediated isothermal amplification; NUDT15, nudix hydrolase 15; sTIM, severe thiopurine induced myelosuppression; TIM, thiopurine induced myelosuppression; TPMT, thiopurine methyltransferase; WT, wild type



Table 6 European sub-population sensitivity analysis results (cost per % severe TIM event avoided)
	
	Strategy 1 vs current practice
	Strategy 2 vs current practice
	Strategy 3 vs current practice

	
	Incremental % sTIM avoided
	Incremental costs
	ICER
	Incremental % sTIM avoided
	Incremental costs
	ICER
	Incremental % sTIM avoided
	Incremental costs
	ICER

	Base case
	0.04
	-£1
	Dominates current practice
	0.04
	-£6
	Dominates current practice
	1.17
	£2,805
	£239,482

	Birmingham test costs
	0.04
	£9
	£25,228
	0.04
	£22
	£63,033
	1.17
	£2,812
	£240,070

	Higher LAMP costs
	0.04
	£153
	£430,505
	0.04
	£134
	£378,452
	No impact on results

	Sanger genetic test costs 
	0.04
	£233
	£656,405
	0.04
	£299
	£843,860
	No impact on results

	Lower frequency monitoring for TPMT and NUDT15 normal/wildtype
	0.04
	-£74
	Dominates current practice
	0.04
	-£80
	Dominates current practice
	No impact on results

	Higher frequency monitoring for TPMT and NUDT15 normal/wildtype
	0.04
	£36
	£100,241
	0.04
	£30
	£85,917
	No impact on results

	Shorter time to severe TIM event
	0.04
	-£1
	Dominates current practice
	0.04
	-£6
	Dominates current practice
	1.17
	£2,803
	£239,359

	Longer time to severe TIM event
	0.04
	-£1
	Dominates current practice
	0.04
	-£6
	Dominates current practice
	1.17
	£2,806
	£239,604

	Higher severe TIM hospitalisation costs
	0.04
	-£1
	Dominates current practice
	0.04
	-£6
	Dominates current practice
	1.17
	£2,804
	£239,383

	50% of NUDT15 variant and TPMT WT avoid thiopurines
	0.08
	£14
	£19,022
	0.08
	£9
	£12,301
	No impact on results

	100% of NUDT15 variant and TPMT WT avoid thiopurines
	0.12
	£30
	£25,851
	0.12
	£25
	£21,461
	No impact on results

	Lower proportion of UC in population
	0.04
	-£2
	Dominates current practice
	0.04
	-£7
	Dominates current practice
	1.17
	£1,904
	£162,523

	Higher proportion of UC in population
	0.04
	£0
	Dominates current practice
	0.04
	-£5
	Dominates current practice
	1.17
	£3,706
	£316,440

	Lower probability of severe TIM (in current practice) given normal TPMT activity
	-0.46
	£12
	Current practice dominates
	-0.46
	£7
	Current practice dominates
	0.68
	£2,818
	£414,402

	Higher probability of severe TIM (in current practice) given normal TPMT activity
	0.53
	-£14
	Dominates current practice
	0.53
	-£20
	Dominates current practice
	1.66
	£2,792
	£167,925

	Lower probability of severe TIM (in current practice) given intermediate TPMT activity
	-0.06
	£2
	Current practice dominates
	-0.06
	-£3
	£4,671 
(less costly, but less effective)
	1.08
	£2,808
	£260,810

	Higher probability of severe TIM (in current practice) given intermediate TPMT activity
	0.13
	-£5
	Dominates current practice
	0.13
	-£10
	Dominates current practice
	1.27
	£2,801
	£221,336

	Lower probability of hospitalisation given severe TIM
	0.04
	-£1
	Dominates current practice
	0.04
	-£6
	Dominates current practice
	1.17
	£2,811
	£240,038

	Higher probability of hospitalisation given severe TIM
	0.04
	-£1
	Dominates current practice
	0.04
	-£7
	Dominates current practice
	1.17
	£2,798
	£238,925

	Lower probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 WT
	0.49
	-£13
	Dominates current practice
	0.49
	-£18
	Dominates current practice
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 WT
	-0.42
	£11
	Current practice dominates
	-0.42
	£6
	Current practice dominates
	No impact on results

	Lower probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 variant
	0.08
	-£3
	Dominates current practice
	0.08
	-£8
	Dominates current practice
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 variant
	0
	£0
	Dominates current practice
	0
	-£5
	Dominates current practice
	No impact on results

	Lower probability of severe TIM (in Strategies 1 and 2) given intermediate TPMT activity/variant and NUDT15 WT
	0.11
	-£4
	Dominates current practice
	0.11
	-£9
	Dominates current practice
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given intermediate TPMT activity/variant and NUDT15 WT
	-0.04
	£2
	Current practice dominates
	-0.04
	-£3
	£8,264
(less costly, but less effective)
	No impact on results

	Lower probability of thiopurine dose reduction after severe TIM event for normal TPMT activity/WT and NUDT15 WT
	0.04
	£3
	£9,108
	0.04
	-£2
	Dominates current practice
	No impact on results

	Higher probability of thiopurine dose reduction after severe TIM event for normal TPMT activity/WT and NUDT15 WT
	0.04
	-£4
	Dominates current practice
	0.04
	-£9
	Dominates current practice
	No impact on results


LAMP, loop-mediated isothermal amplification; NUDT15, nudix hydrolase 15; sTIM, severe thiopurine induced myelosuppression; TIM, thiopurine induced myelosuppression; TPMT, thiopurine methyltransferase; WT, wild type



Table 7 South Asian sub-population sensitivity analysis results (cost per % severe TIM event avoided)
	
	Strategy 1 vs current practice
	Strategy 2 vs current practice
	Strategy 3 vs current practice

	
	Incremental % sTIM avoided
	Incremental costs
	ICER
	Incremental % sTIM avoided
	Incremental costs
	ICER
	Incremental % sTIM avoided
	Incremental costs
	ICER

	Base case
	0.06
	£42
	£73,930
	0.06
	£36
	£64,890
	2.01
	£2,634
	£131,326

	Birmingham test costs
	0.06
	£52
	£91.908
	0.06
	£65
	£115,767
	2.01
	£2,641
	£131,669

	Higher LAMP costs
	0.06
	£196
	£347,678
	0.06
	£177
	£314,827
	No impact on results

	Sanger genetic test costs 
	0.06
	£276
	£490,242
	0.06
	£342
	£608,545
	No impact on results

	Lower frequency monitoring for TPMT and NUDT15 normal/wildtype
	0.06
	-£28
	Dominates current practice
	0.06
	-£33
	Dominates current practice
	No impact on results

	Higher frequency monitoring for TPMT and NUDT15 normal/wildtype
	0.06
	£76
	£135,495
	0.06
	£71
	£126,455
	No impact on results

	Shorter time to severe TIM event
	0.06
	£43
	£76,376
	0.06
	£38
	£67,337
	2.01
	£2,632
	£131,221

	Longer time to severe TIM event
	0.06
	£40
	£71,484
	0.06
	£35
	£62,444
	2.01
	£2,636
	£131,430

	Higher severe TIM hospitalisation costs
	0.06
	£42
	£73,831
	0.06
	£36
	£64,792
	2.01
	£2,632
	£131,227

	50% of NUDT15 variant and TPMT WT avoid thiopurines
	0.80
	£185
	£23,268
	0.80
	£180
	£22,630
	No impact on results

	100% of NUDT15 variant and TPMT WT avoid thiopurines
	1.54
	£329
	£21,415
	1.54
	£324
	£21,084
	No impact on results

	Lower proportion of UC in population
	0.06
	£28
	£50,153
	0.06
	£23
	£41,113
	2.01
	£1,814
	£90,437

	Higher proportion of UC in population
	0.06
	£55
	£97,707
	0.06
	£50
	£88,667
	2.01
	£3,454
	£172,214

	Lower probability of severe TIM (in current practice) given normal TPMT activity
	-0.91
	£67
	Current practice dominates
	-0.91
	£62
	Current practice dominates
	1.04
	£2,659
	£255,270

	Higher probability of severe TIM (in current practice) given normal TPMT activity
	1.02
	£16
	£1,551
	1.02
	£11
	£1,053
	2.97
	£2,608
	£87,835

	Lower probability of severe TIM (in current practice) given intermediate TPMT activity
	0.02
	£43
	£250,603
	0.02
	£38
	£220,963
	1.97
	£2,635
	£134,007

	Higher probability of severe TIM (in current practice) given intermediate TPMT activity
	0.10
	£40
	£42,141
	0.10
	£35
	£36,808
	2.04
	£2,632
	£128,746

	Lower probability of hospitalisation given severe TIM
	0.06
	£44
	£78,119
	0.06
	£39
	£69,080
	2.01
	£2,645
	£131,892

	Higher probability of hospitalisation given severe TIM
	0.06
	£39
	£69,741
	0.06
	£34
	£60,701
	2.01
	£2,622
	£130,759

	Lower probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 WT
	0.27
	£36
	£13,237
	0.27
	£31
	£11,359
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 WT
	-0.16
	£47
	Current practice dominates
	-0.16
	£42
	Current practice dominates
	No impact on results

	Lower probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 variant
	0.80
	£15
	£1,876
	0.80
	£10
	£1,238
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 variant
	-0.68
	£68
	Current practice dominates
	-0.68
	£63
	Current practice dominates
	No impact on results

	Lower probability of severe TIM (in Strategies 1 and 2) given intermediate TPMT activity/variant and NUDT15 WT
	0.08
	£41
	£53,699
	0.08
	£36
	£47,018
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given intermediate TPMT activity/variant and NUDT15 WT
	0.04
	£42
	£116,247
	0.04
	£37
	£102,273
	No impact on results

	Lower probability of thiopurine dose reduction after severe TIM event for normal TPMT activity/WT and NUDT15 WT
	0.06
	£44
	£77,438
	0.06
	£38
	£68,399
	No impact on results

	Higher probability of thiopurine dose reduction after severe TIM event for normal TPMT activity/WT and NUDT15 WT
	0.06
	£40
	£71,591
	0.06
	£35
	£62,552
	No impact on results


LAMP, loop-mediated isothermal amplification; NUDT15, nudix hydrolase 15; sTIM, severe thiopurine induced myelosuppression; TIM, thiopurine induced myelosuppression; TPMT, thiopurine methyltransferase; WT, wildtype





Table 8 General population sensitivity analysis results (cost per QALY gained)
	
	Strategy 1 vs current practice
	Strategy 2 vs current practice
	Strategy 3 vs current practice

	
	Incremental QALYs
	Incremental costs
	ICER
	Incremental QALYs
	Incremental costs
	ICER
	Incremental QALYs
	Incremental costs
	ICER

	Base case
	0.00001
	£2
	£182,186
	0.00001
	-£3
	Dominates current practice
	0.00043
	£2,737
	£6.4m

	Birmingham test costs
	0.00001
	£12
	£982,580
	0.00001
	£26
	£2.0m
	0.00043
	£2,744
	£6.4m

	Higher LAMP costs
	0.00001
	£156
	£12.4m
	0.00001
	£138
	£10.9m
	No impact on results

	Sanger genetic test costs 
	0.00001
	£236
	£18.7m
	0.00001
	£303
	£24.0m
	No impact on results

	Lower frequency monitoring for TPMT and NUDT15 normal/wildtype
	0.00001
	-£71
	Dominates current practice
	0.00001
	-£76
	Dominates current practice
	No impact on results

	Higher frequency monitoring for TPMT and NUDT15 normal/wildtype
	0.00001
	£39
	£3.1m
	0.00001
	£34
	£2.7m
	No impact on results

	Shorter time to severe TIM event
	0.00001
	£2
	£190,397
	0.00001
	-£3
	Dominates current practice
	0.00043
	£2,735
	£6.4m

	Longer time to severe TIM event
	0.00001
	£2
	£173,976
	0.00001
	-£3
	Dominates current practice
	0.00043
	£2,738
	£6.4m

	Higher severe TIM hospitalisation costs
	0.00001
	£2
	£179,391
	0.00001
	-£3
	Dominates current practice
	0.00043
	£2,735
	£6.4m

	50% of NUDT15 variant and TPMT WT avoid thiopurines
	0.00004
	£25
	£575,786
	0.00004
	£20
	£456,771
	No impact on results

	100% of NUDT15 variant and TPMT WT avoid thiopurines
	0.00007
	£47
	£644,085
	0.00007
	£42
	£574,252
	No impact on results

	Lower proportion of UC in population
	0.00001
	£0
	£23,111
	0.00001
	-£5
	Dominates current practice
	0.00043
	£1,869
	£4.4m

	Higher proportion of UC in population
	0.00001
	£4
	£341,261
	0.00001
	-£1
	Dominates current practice
	0.00043
	£3,604
	£8.5m

	Lower probability of severe TIM (in current practice) given normal TPMT activity
	-0.00017
	£16
	Current practice dominates
	-0.00017
	£11
	Current practice dominates
	0.00025
	£2,750
	£11.2m

	Higher probability of severe TIM (in current practice) given normal TPMT activity
	0.00019
	-£11
	Dominates current practice
	0.00019
	-£16
	Dominates current practice
	0.00061
	£2,723
	£4.5m

	Lower probability of severe TIM (in current practice) given intermediate TPMT activity
	-0.00002
	£6
	Current practice dominates
	-0.00002
	£1
	Current practice dominates
	0.00039
	£2,740
	£7.0m

	Higher probability of severe TIM (in current practice) given intermediate TPMT activity
	0.00005
	-£1
	Dominates current practice
	0.00005
	-£6
	Dominates current practice
	0.00046
	£2,733
	£6.0m

	Lower probability of hospitalisation given severe TIM
	0.00001
	£3
	£230,340
	0.00001
	-£2
	Dominates current practice
	0.00040
	£2,743
	£6.9m

	Higher probability of hospitalisation given severe TIM
	0.00001
	£2
	£140,373
	0.00001
	-£3
	Dominates current practice
	0.00046
	£2,730
	£6.0m

	Lower probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 WT
	0.00015
	-£8
	Dominates current practice
	0.00015
	-£14
	Dominates current practice
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 WT
	-0.00014
	£14
	Current practice dominates
	-0.00014
	£9
	Current practice dominates
	No impact on results

	Lower probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 variant
	0.00005
	-£2
	Dominates current practice
	0.00005
	-£7
	Dominates current practice
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 variant
	-0.00002
	£5
	Current practice dominates
	-0.00002
	£0
	Current practice dominates
	No impact on results

	Lower probability of severe TIM (in Strategies 1 and 2) given intermediate TPMT activity/variant and NUDT15 WT
	0.00004
	£0
	Dominates current practice
	0.00004
	-£6
	Dominates current practice
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given intermediate TPMT activity/variant and NUDT15 WT
	-0.00001
	£5
	Current practice dominates
	-0.00001
	£0
	Current practice dominates
	No impact on results

	Lower probability of thiopurine dose reduction after severe TIM event for normal TPMT activity/WT and NUDT15 WT
	0.00001
	£6
	£501,355
	0.00001
	£1
	£98,915
	No impact on results

	Higher probability of thiopurine dose reduction after severe TIM event for normal TPMT activity/WT and NUDT15 WT
	0.00001
	£0
	Dominates current practice
	0.00001
	-£5
	Dominates current practice
	No impact on results

	Lower utility for hospitalisation
	0.00001
	£2
	£174,824
	0.00001
	-£3
	Dominates current practice
	0.00044
	£2,737
	£6.2m


LAMP, loop-mediated isothermal amplification; NUDT15, nudix hydrolase 15; QALY, quality-adjusted life-year; TIM, thiopurine induced myelosuppression; TPMT, thiopurine methyltransferase; WT, wildtype


Table 9 European sub-population sensitivity analysis results (cost per QALY gained)
	
	Strategy 1 vs current practice
	Strategy 2 vs current practice
	Strategy 3 vs current practice

	
	Incremental QALYs
	Incremental costs
	ICER
	Incremental QALYs
	Incremental costs
	ICER
	Incremental QALYs
	Incremental costs
	ICER

	Base case
	0.00001
	-£1
	Dominates current practice
	0.00001
	-£6
	Dominates current practice
	0.00041
	£2,805
	£6.77 million

	Birmingham test costs
	0.00001
	£9
	£712,899
	0.00001
	£22
	£1.8m
	0.00041
	£2,812
	£6.8m

	Higher LAMP costs
	0.00001
	£153
	£12.2m
	0.00001
	£134
	£10.7m
	No impact on results

	Sanger genetic test costs 
	0.00001
	£233
	£18.6m
	0.00001
	£299
	£23.8m
	No impact on results

	Lower frequency monitoring for TPMT and NUDT15 normal/wildtype
	0.00001
	-£74
	Dominates current practice
	0.00001
	-£80
	Dominates current practice
	No impact on results

	Higher frequency monitoring for TPMT and NUDT15 normal/wildtype
	0.00001
	£36
	£2.8m
	0.00001
	£30
	£2.4m
	No impact on results

	Shorter time to severe TIM event
	0.00001
	-£1
	Dominates current practice
	0.00001
	-£6
	Dominates current practice
	0.00041
	£2,803
	£6.8m

	Longer time to severe TIM event
	0.00001
	-£1
	Dominates current practice
	0.00001
	-£6
	Dominates current practice
	0.00041
	£2,806
	£6.8m

	Higher severe TIM hospitalisation costs
	0.00001
	-£1
	Dominates current practice
	0.00001
	-£6
	Dominates current practice
	0.00041
	£2,804
	£6.8m

	50% of NUDT15 variant and TPMT WT avoid thiopurines
	0.00003
	£14
	£537,521
	0.00003
	£9
	£347,613
	No impact on results

	100% of NUDT15 variant and TPMT WT avoid thiopurines
	0.00004
	£30
	£730,499
	0.00004
	£25
	£606,442
	No impact on results

	Lower proportion of UC in population
	0.00001
	-£2
	Dominates current practice
	0.00001
	-£7
	Dominates current practice
	0.00041
	£1,904
	£4.6m

	Higher proportion of UC in population
	0.00001
	£0
	Dominates current practice
	0.00001
	-£5
	Dominates current practice
	0.00041
	£3,706
	£8.9m

	Lower probability of severe TIM (in current practice) given normal TPMT activity
	-0.00016
	£12
	Current practice dominates
	-0.00016
	£7
	Current practice dominates
	0.00024
	£2,818
	£11.7m

	Higher probability of severe TIM (in current practice) given normal TPMT activity
	0.00019
	-£14
	Dominates current practice
	0.00019
	-£20
	Dominates current practice
	0.00059
	£2,792
	£4.7m

	Lower probability of severe TIM (in current practice) given intermediate TPMT activity
	-0.00002
	£2
	Current practice dominates
	-0.00002
	-£3
	£131,996
(less costly, but less effective)
	0.00038
	£2,808
	£7.4m

	Higher probability of severe TIM (in current practice) given intermediate TPMT activity
	0.00005
	-£5
	Dominates current practice
	0.00005
	-£10
	Dominates current practice
	0.00045
	£2,801
	£6.3m

	Lower probability of hospitalisation given severe TIM
	0.00001
	-£1
	Dominates current practice
	0.00001
	-£6
	Dominates current practice
	0.00039
	£2,811
	£7.3m

	Higher probability of hospitalisation given severe TIM
	0.00001
	-£1
	Dominates current practice
	0.00001
	-£7
	Dominates current practice
	0.00044
	£2,798
	£6.3m

	Lower probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 WT
	0.00017
	-£13
	Dominates current practice
	0.00017
	-£18
	Dominates current practice
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 WT
	-0.00015
	£11
	Current practice dominates
	-0.00015
	£6
	Current practice dominates
	No impact on results

	Lower probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 variant
	0.00003
	-£3
	Dominates current practice
	0.00003
	-£8
	Dominates current practice
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 variant
	0
	£0
	Dominates current practice
	0
	-£5
	Dominates current practice
	No impact on results

	Lower probability of severe TIM (in Strategies 1 and 2) given intermediate TPMT activity/variant and NUDT15 WT
	0.00004
	-£4
	Dominates current practice
	0.00004
	-£9
	Dominates current practice
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given intermediate TPMT activity/variant and NUDT15 WT
	-0.00001
	£2
	Current practice dominates
	-0.00001
	-£3
	
	No impact on results

	Lower probability of thiopurine dose reduction after severe TIM event for normal TPMT activity/WT and NUDT15 WT
	0.00001
	£3
	£257,362
	0.00001
	-£2
	Dominates current practice
	No impact on results

	Higher probability of thiopurine dose reduction after severe TIM event for normal TPMT activity/WT and NUDT15 WT
	0.00001
	-£4
	Dominates current practice
	0.00001
	-£9
	Dominates current practice
	No impact on results

	Lower utility for hospitalisation
	0.00001
	-£1
	Dominates current practice
	0.00001
	-£6
	Dominates current practice
	0.00043
	£2,805
	£6.5m


LAMP, loop-mediated isothermal amplification; NUDT15, nudix hydrolase 15; QALY, quality-adjusted life-year; TIM, thiopurine induced myelosuppression; TPMT, thiopurine methyltransferase; WT, wildtype


Table 10 South Asian sub-population sensitivity analysis results (cost per QALY gained)
	
	Strategy 1 vs current practice
	Strategy 2 vs current practice
	Strategy 3 vs current practice

	
	Incremental QALYs
	Incremental costs
	ICER
	Incremental QALYs
	Incremental costs
	ICER
	Incremental QALYs
	Incremental costs
	ICER

	Base case
	0.00002
	£42
	£2.1m
	0.00002
	£36
	£1.8m
	0.00071
	£2,634
	£3.7m

	Birmingham test costs
	0.00002
	£52
	£2.6m
	0.00002
	£65
	£3.3m
	0.00071
	£2,641
	£3.7m

	Higher LAMP costs
	0.00002
	£196
	£9.8m
	0.00002
	£177
	£8.9m
	No impact on results

	Sanger genetic test costs 
	0.00002
	£276
	£13.9m
	0.00002
	£342
	£17.2m
	No impact on results

	Lower frequency monitoring for TPMT and NUDT15 normal/wildtype
	0.00002
	-£28
	Dominates current practice
	0.00002
	-£33
	Dominates current practice
	No impact on results

	Higher frequency monitoring for TPMT and NUDT15 normal/wildtype
	0.00002
	£76
	£3.8m
	0.00002
	£71
	£3.6m
	No impact on results

	Shorter time to severe TIM event
	0.00002
	£43
	£2.2m
	0.00002
	£38
	£1.9m
	0.00071
	£2,632
	£3.7m

	Longer time to severe TIM event
	0.00002
	£40
	£2.0m
	0.00002
	£35
	£1.8m
	0.00071
	£2,636
	£3.7m

	Higher severe TIM hospitalisation costs
	0.00002
	£42
	£2.1m
	0.00002
	£36
	£1.8m
	0.00071
	£2,632
	£3.7m

	50% of NUDT15 variant and TPMT WT avoid thiopurines
	0.00028
	£185
	£657,517
	0.00028
	£180
	£639,482
	No impact on results

	100% of NUDT15 variant and TPMT WT avoid thiopurines
	0.00054
	£329
	£605,129
	0.00054
	£324
	£595,782
	No impact on results

	Lower proportion of UC in population
	0.00002
	£28
	£1.4m
	0.00002
	£23
	£1.2m
	0.00071
	£1,814
	£2.6m

	Higher proportion of UC in population
	0.00002
	£55
	£2.8m
	0.00002
	£50
	£2.5m
	0.00071
	£3,454
	£4.9m

	Lower probability of severe TIM (in current practice) given normal TPMT activity
	-0.00032
	£67
	Current practice dominates
	-0.00032
	£62
	Current practice dominates
	0.00037
	£2,659
	£7.2m

	Higher probability of severe TIM (in current practice) given normal TPMT activity
	0.00036
	£16
	£43,832
	0.00036
	£11
	£29,747
	0.00105
	£2,608
	£2.5m

	Lower probability of severe TIM (in current practice) given intermediate TPMT activity
	0.00001
	£43
	£7.1m
	0.00001
	£38
	£6.2m
	0.00070
	£2,635
	£3.8m

	Higher probability of severe TIM (in current practice) given intermediate TPMT activity
	0.00003
	£40
	£1.2m
	0.00003
	£35
	£1.0m
	0.00072
	£2,632
	£3.6m

	Lower probability of hospitalisation given severe TIM
	0.00002
	£44
	£2.4m
	0.00002
	£39
	£2.1m
	0.00066
	£2,645
	£4.0m

	Higher probability of hospitalisation given severe TIM
	0.00002
	£39
	£1.8m
	0.00002
	£34
	£1.6m
	0.00076
	£2,622
	£3.5m

	Lower probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 WT
	0.00010
	£36
	£374,039
	0.00010
	£31
	£320,988
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 WT
	-0.00006
	£47
	Current practice dominates
	-0.00006
	£42
	Current practice dominates
	No impact on results

	Lower probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 variant
	0.00028
	£15
	£53,012
	0.00028
	£10
	£34,977
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given normal TPMT activity/WT and NUDT15 variant
	-0.00024
	£68
	Current practice dominates
	-0.00024
	£63
	Current practice dominates
	No impact on results

	Lower probability of severe TIM (in Strategies 1 and 2) given intermediate TPMT activity/variant and NUDT15 WT
	0.00003
	£41
	£1.5m
	0.00003
	£36
	£1.3m
	No impact on results

	Higher probability of severe TIM (in Strategies 1 and 2) given intermediate TPMT activity/variant and NUDT15 WT
	0.00001
	£42
	£3.3m
	0.00001
	£37
	£2.9m
	No impact on results

	Lower probability of thiopurine dose reduction after severe TIM event for normal TPMT activity/WT and NUDT15 WT
	0.00002
	£44
	£2.2m
	0.00002
	£38
	£3.7m
	No impact on results

	Higher probability of thiopurine dose reduction after severe TIM event for normal TPMT activity/WT and NUDT15 WT
	0.00002
	£40
	£2.0m
	0.00002
	£35
	£1.8m
	No impact on results

	Lower utility for hospitalisation
	0.00002
	£42
	£2.0m
	0.00002
	£36
	£1.8m
	0.00074
	£2,634
	£3.6m


LAMP, loop-mediated isothermal amplification; NUDT15, nudix hydrolase 15; QALY, quality-adjusted life-year; TIM, thiopurine induced myelosuppression; TPMT, thiopurine methyltransferase; WT, wildtype



Figure 1 Percentage of each population who were hospitalised or not for severe TIM, and who received alternative treatment or a reduced thiopurine dose
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