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	Table S1. Model input values

	Parameter
	Value 
	Comment

	
	ITT
	KRAS
	RAS wt
	

	Real progression HR cetuximab + FOLFIRI vs FOLFIRI, Weibull
	0.80282686
	0.644940966
	0.56390791
	

	prop_res_liver_mets_cetux_folfiri
	0.061
	0.073
	0.073
	Proportion of patients receiving resection, cetuximab plus FOLFIRI

	prop_res_liver_mets_folfiri
	0.025
	0.021
	0.021
	Proportion of patients receiving resection, FOLFIRI

	Utility, 1st line PF
	0.78
	0.78
	0.78
	Utility inputs are the same across all groups. The increase survival time, produces a cumulative utility outcome.

	Utility, 2nd line PD
	0.77
	0.77
	0.77
	

	Utility, 3rd line PD
	0.66
	0.66
	0.66
	

	Unit cost, cetuximab, 20-ml vial*
	£178.10
	£178.10
	£178.10
	*The list price of cetuximab has a discount that is commercial in confidence in the UK. 

	Unit cost, cetuximab, 100-ml vial*
	£890.50
	£890.50
	£890.50
	

	Unit cost, fluorouracil, 5-ml vial
	£0.02
	£0.02
	£0.02
	

	Unit cost, fluorouracil, 10-ml vial
	£6.40
	£6.40
	£6.40
	

	Unit cost, fluorouracil, 50-ml vial
	£32.00
	£32.00
	£32.00
	

	Unit cost, leucovorin, 10-tab pack
	£19.41
	£19.41
	£19.41
	

	Unit cost, irinotecan, 2-ml vial
	£46.50
	£46.50
	£46.50
	

	Unit cost, irinotecan, 5-ml vial
	£114.00
	£114.00
	£114.00
	

	Unit cost, irinotecan, 25-ml vial
	£601.25
	£601.25
	£601.25
	

	Unit cost, doxycycline
	£1.11
	£1.11
	£1.11
	

	Unit cost, dexamethasone, 0.5-mg tablet
	£7.05
	£7.05
	£7.05
	

	Average oncological inpatient hospital day, first attendance
	£287.00
	£287.00
	£287.00
	

	Average oncological inpatient hospital day, subsequent attendance
	£255.00
	£255.00
	£255.00
	

	Average oncological outpatient visit, first attendant
	£330.00
	£330.00
	£330.00
	

	Average oncological outpatient visit, subsequent attendant
	£302.00
	£302.00
	£302.00
	

	Average body surface area, m2
	1.79
	1.79
	1.79
	

	Average body weight, kg
	80
	80
	80
	

	Evaluation of tumour markers: CEA, cost per test
	-
	£59.87
	£59.87
	

	Evaluation of tumour markers: CA 19-9, cost per test
	-
	£59.87
	£59.87
	

	Number of months on treatment, Cetuximab + FOLFIRI
	5.769230769
	5.769230769
	5.769230769
	

	Number of months on treatment, FOLFIRI 1st line
	5.930769231
	5.930769231
	5.930769231
	

	CA, cancer antigen; CEA, carcinoembryonic, antigen; PF, progression-free; PD, progressive disease



	
	



Table S2. Adverse events
	Number of patients with most common
	ITT
	KRAS wt
	RAS wt

	
	Cetuximab + FOLFIRI
	FOLFIRI alone
	Cetuximab + FOLFIRI
	FOLFIRI alone
	Cetuximab + FOLFIRI
	FOLFIRI alone

	
	n = 600
	n = 602
	n = 317
	n = 350
	n = 178
	n =n189

	Grade 3 and 4 adverse events

	Any, n (%)
	476 (79.3)
	367 (61.0)
	 257 (81.1)
	211 (60.3)
	144 (80.9)
	 110 (58.2)

	Events by MedDRA preferred term

	Neutropenia
	169 (28.2)
	148 (24.6)
	97 (30.6)
	83 (23.7)
	55 (30.9)
	38 (20.1)

	Diarrhoea
	94 (15.7)
	63 (10.5)
	52 (16.4)
	35 (10.0)
	26 (14.6)
	18 (9.5)

	Rash
	49 (8.2)
	0
	- 
	 -
	- 
	 -

	Leukopenia
	43 (7.2)
	31 (5.1)
	25 (7.9)
	17 (4.9)
	15 (8.4)
	7 (3.7)

	Fatigue
	32 (5.3)
	0
	14 (4.4)
	20 (5.7)
	12 (6.7)
	9 (4.8)

	Deep vein thrombosis
	NR 
	NR
	16 (5.0)
	2 (0.6)
	11 (6.2)
	1 (0.5)

	Dematitis acneform
	32 (5.3)
	0
	16 (5.0)
	0
	9 (5.1)
	0

	Special adverse events 

	Skin reactions
	
	
	
	
	
	 

	All
	118 (19.7)
	1 (0.2)
	67 (21.1)
	1 (0.3)
	37 (20.8)
	1 (0.5)

	Acne-like rash
	97 (16.2)
	0
	52 (16.4)
	0
	30 (16.9)
	0

	Infusion-related reactions
	15 (2.5)
	0
	5 (1.6)
	0
	4 (2.2)
	0

	Source
	Van Cutsem et al 2009
	Van Cutsem et al 2011
	Van Cutsem et al 2015


FOLFIRI, 5-fluorouracil, leucovorin, and irinotecan; ITT, intent-to-treat; KRAS, Kirsten rat sarcoma viral oncogene homolog; RAS, rat sarcoma oncogene; MedDRA, Medical Dictionary for Regulatory Activities.


Table S3. Resection rates
	Population
	R0 resection (rate %)
	Source

	
	FOLFIRI
	Cetuximab + FOLFIRI
	

	ITT population
	2.5
	6.01
	Van Cutsem et al 2009

	KRAS wt population
	2.1
	7.3
	Köhne et al 2014

	RAS wt population 
	2.1
	7.3
	Köhne et al 2014


FOLFIRI, 5-fluorouracil, leucovorin, and irinotecan; ITT, intent-to-treat; KRAS, Kirsten rat sarcoma viral oncogene homolog; RAS, rat sarcoma oncogene; wt, wild type.



1

Table S4. Additional diagnostic and treatment costs
	Description
	Cost per unit
	Year/currency of cost
	Unit detail
	Source

	RAS mutation test
	200.00
	2013 (£)
	Per test (KRAS & NRAS analyses)
	http://www.wales.nhs.uk/sites3/documents/525/MI-GEN-TestPrice.pdf

	Average oncological inpatient hospital day, first attendance
	287.00
	2013 (£)
	Per day
	National Reference Costs 2012/13—SB14Z

	Average oncological inpatient hospital day,  subsequent attendance
	255.00
	2013 (£)
	Per day
	National Reference Costs 2012/13 —SB15Z

	Average oncological outpatient visit, first attendant
	330.00
	2013 (£)
	Per visit
	National Reference Costs 2012/13—SB14Z

	Average oncological outpatient visit,  subsequent attendant
	302.00
	2013 (£)
	Per visit
	National Reference Costs 2012/13—SB15Z

	Evaluation of tumour markers: CEA
	59.87
	2013 (£)
	
	ISD Scotland (clinical genetics test)

	Evaluation of tumour markers: CA 19-9
	59.87
	2013 (£)
	
	ISD Scotland (clinical genetics test)

	Liver function tests
	27.60
	2013 (£)
	
	ISD Scotland 

	Hepatic ultrasonography
	51.00
	2013 (£)
	Ultrasound scan < 20 minutes
	National Reference Costs 2012/13—RA23Z

	Oncology outpatient attendance
	333.00
	2013 (£)
	
	National Reference Costs 2012/13—SB01Z

	Abdominal CT scan
	90.00
	2013 (£)
	Computed tomography scan, 1 area, no contrast, 19 years and over
	National Reference Costs 2012/13—RA08A

	Lung CT scan
	90.00
	2013 (£)
	Computed tomography scan, 1 area, no contrast, ≥ 19 years
	National Reference Costs 2012/13—RA08A

	Large bowel CT scan
	90.00
	2013 (£)
	Computed tomography scan, 1 area, no contrast, ≥ 19 years
	National Reference Costs 2012/13—RA08A

	Skin reaction
	13.09
	2013 (£)
	Per event
	Minocycline 100 mg bid for 7 days, then daily until treatment cycle is up (28 cap pack 13.09)

	Neutropenia
	877.00
	2013 (£)
	Per event
	National Reference Costs—non-elective inpatient stay—PA45Z—medical oncology

	Hypertension
	622.00
	2013 (£)
	Per event
	National Reference Costs—non-elective inpatient stay—EB04Z—medical oncology

	Gastrointestinal perforation
	2693.00
	2013 (£)
	Per event
	National Reference Costs—0 FZ38K— gastrointestinal bleed with single intervention with CC score 5-7

	Arterial thromboembolic event
	777.00
	2013 (£)
	Per event
	National Reference Costs—deep vein thrombosis with CC Score 3-5—QZ20D—medical oncology

	Venous thromboembolism
	777.00
	2013 (£)
	Per event
	National Reference Costs—deep vein thrombosis with CC score 3-5—QZ20D—medical oncology

	Leukopenia
	153.00
	2013 (£)
	Per event
	National Reference Costs—general medicine outpatient visit—service code 300

	Diarrhoea
	153.00
	2013 (£)
	Per event
	National Reference Costs—general medicine outpatient visit—service code 300

	Fatigue
	153.00
	2013 (£)
	Per event
	National Reference Costs—general medicine outpatient visit—service code 300

	Neurological toxicity
	1400.00
	2013 (£)
	Per event
	National Reference Costs—WA17A—medical oncology neoplasm related admission with CC score 3+

	Hypokalaemia
	153.00
	2013 (£)
	Per event
	National Reference Costs—general medicine outpatient visit—service code 300


CT, computed tomography; GI, gastrointestinal; KRAS, Kirsten rat sarcoma viral oncogene homolog; NRAS, neuroblastoma RAS viral oncogene homolog; RAS, rat sarcoma oncogene



	Table S5. Probabilistic sensitivity analysis distributions

	Category
Variable
	Base Case
	Lower
	Upper
	Distribution

	Cost of Medication

	Unit cost, fluorouracil, 5 ml vial
	0.02
	0.01
	0.03
	Gamma

	Unit cost, fluorouracil, 10 ml vial
	6.40
	4.14
	9.14
	Gamma

	Unit cost, fluorouracil, 50 ml vial
	32.00
	20.71
	45.71
	Gamma

	Unit cost, leucovorin, 10 tab pack
	19.41
	12.56
	27.73
	Gamma

	Unit cost, irinotecan, 2 ml vial
	46.50
	30.09
	66.42
	Gamma

	Unit cost, irinotecan, 5 ml vial
	114.00
	73.77
	162.84
	Gamma

	Unit cost, irinotecan, 25 ml vial
	601.25
	389.10
	858.83
	Gamma

	Unit cost, doxycycline
	1.11
	0.72
	1.59
	Gamma

	Unit cost, dexamethasone, 0.5 mg tablet
	7.05
	4.56
	10.07
	Gamma

	Unit cost, ondansetron
	5.37
	3.48
	7.67
	Gamma

	Unit Cost of Chemotherapy Administration

	Average oncological inpatient hospital day, first attendance
	287.00
	185.73
	409.95
	Gamma

	Average oncological inpatient hospital day, subsequent attendance
	255.00
	165.02
	364.24
	Gamma

	Average oncological outpatient visit, first attendant
	330.00
	222.41
	458.48
	Gamma

	Average oncological outpatient visit, subsequent attendant
	302.00
	195.44
	431.38
	Gamma

	Chemotherapy Related Variables 

	Average body surface area in m2
	1.79
	1.16
	2.56
	Gamma

	Average body weight in kg
	80.00
	51.77
	114.27
	Gamma

	Cetuximab
	
	
	
	 

	Number of doses per treatment cycle
	1.00
	
	
	 

	Number of treatment cycles in model cycle
	4.33
	
	
	 

	Initial loading dose (mg/m2)
	400.00
	
	
	 

	Subsequent doses (mg/m2)
	250.00
	
	
	 

	Number of doses per treatment cycle
	1.00
	
	
	 

	Number of treatment cycles in model cycle
	2.17
	
	
	 

	Dose per cycle (mg/kg)
	5.00
	
	
	 

	FOLFIRI
	
	
	
	 

	Number of doses per treatment cycle
	1.00
	
	
	 

	Number of treatment cycles in model cycle
	2.17
	
	
	 

	Irinotecan dosage per cycle (mg/m2) 
	180.00
	
	
	 

	Leucovorin dosage per cycle (mg/m2)
	400.00
	
	
	 

	Fluorouracil dosage per cycle - (mg/m2)
	2800.00
	
	
	 

	Health State Costs

	Evaluation of tumour markers: CEA, cost per test
	59.87
	38.74
	85.52
	Gamma

	Evaluation of tumour markers: CA 19-9, cost per test
	59.87
	38.74
	85.52
	Gamma

	Liver function tests, cost per test
	27.60
	17.86
	39.42
	Gamma

	Hepatic ultrasonography, cost per test
	51.00
	33.00
	72.85
	Gamma

	Oncology outpatient attendance, cost per visit
	333.00
	215.50
	475.66
	Gamma

	Abdominal CT scan, cost per scan
	90.00
	58.24
	128.56
	Gamma

	Lung CT scan, cost per scan
	90.00
	58.24
	128.56
	Gamma

	Large bowel CT scan, cost per scan
	90.00
	58.24
	128.56
	Gamma

	Unit costs: BSC

	Cost of BSC, per month
	1800.00
	1164.87
	2571.13
	Gamma

	Total 3rd line costs
	1800.00
	1164.87
	2571.13
	Gamma

	Calculated health state costs

	Curative resection
	2707.00
	
	
	 

	Therapy to cancer patients in PD, cost 1 month after resection
	315.34
	204.07
	450.43
	No PSA: unit cost & resource use elements sampled

	Therapy to cancer patients in PD, cost per subsequent months
	166.59
	107.81
	237.95
	No PSA: unit cost & resource use elements sampled

	Mutation test costs

	EGFR mutation test cost (cost per test)
	200.00
	129.43
	285.68
	Gamma

	RAS mutation test cost (cost per test)
	200.00
	129.43
	285.68
	Gamma

	Resource Use

	Evaluation of tumour markers: CEA, freq first month post resection
	1.00
	0.65
	1.43
	Gamma

	Evaluation of tumour markers: CA 19-9, freq first month post resection
	1.00
	0.65
	1.43
	Gamma

	Liver function tests, freq first month post resection
	1.00
	0.65
	1.43
	Gamma

	Hepatic ultrasonography, freq first month post resection
	1.00
	0.65
	1.43
	Gamma

	Oncology outpatient attendance, freq first month post resection
	0.25
	0.16
	0.36
	Gamma

	Abdominal CT scan, freq first month post resection
	0.13
	0.08
	0.18
	Gamma

	Lung CT scan, freq first month post resection
	0.13
	0.08
	0.18
	Gamma

	Large bowel CT scan, freq first month post resection
	0.13
	0.08
	0.18
	Gamma

	Evaluation of tumour markers: CEA, freq subsequent month
	0.25
	0.16
	0.36
	Gamma

	Evaluation of tumour markers: CA 19-9, freq subsequent month
	0.25
	0.16
	0.36
	Gamma

	Liver function tests, freq subsequent month
	0.25
	0.16
	0.36
	Gamma

	Hepatic ultrasonography, freq subsequent month
	0.25
	0.16
	0.36
	Gamma

	Oncology outpatient attendance, freq subsequent month
	0.25
	0.16
	0.36
	Gamma

	Abdominal CT scan, freq subsequent month
	0.13
	0.08
	0.18
	Gamma

	Lung CT scan, freq subsequent month
	0.13
	0.08
	0.18
	Gamma

	Large bowel CT scan, freq subsequent month
	0.13
	0.08
	0.18
	Gamma

	Utilities

	Utility, 1st line progression-free
	0.78
	0.61
	0.91
	Beta

	Utility, 2nd line progressive disease
	0.77
	0.60
	0.90
	Beta

	Utility, 3rd line progressive disease
	0.66
	0.53
	0.79
	Beta

	Utility, post-resection, progressive disease
	0.68
	0.54
	0.81
	Beta

	Utility, post-resection, progression-free
	0.79
	0.62
	0.92
	Beta

	Disutility, skin reaction
	-0.03
	-0.03
	-0.04
	Beta

	Disutility, neutropenia
	-0.09
	-0.07
	-0.11
	Beta

	Disutility, hypertension
	-0.07
	-0.06
	-0.08
	Beta

	Disutility, gastrointestinal perforation
	-0.20
	-0.16
	-0.23
	Beta

	Disutility, arterial thromboembolic events
	-0.20
	-0.16
	-0.23
	Beta

	Disutility, venous thromboembolism
	-0.20
	-0.16
	-0.23
	Beta

	Disutility, leukopenia
	-0.03
	-0.03
	-0.04
	Beta

	Disutility, diarrhea
	-0.10
	-0.08
	-0.12
	Beta

	Disutility, fatigue
	-0.12
	-0.09
	-0.14
	Beta

	Disutility, neurological toxicity
	-0.12
	-0.09
	-0.14
	Beta

	Disutility, hypokalemia
	-0.12
	-0.09
	-0.14
	Beta

	Adverse Events Frequencies

	Freq. skin reactions AE, cetuximab + FOLFIRI
	0.28
	0.21
	0.34
	Beta

	Freq. neutropenia AE, cetuximab + FOLFIRI
	0.31
	0.24
	0.38
	Beta

	Freq. diarrhea AE, cetuximab + FOLFIRI
	0.53
	0.45
	0.60
	Beta

	Freq. leukopenia AE, cetuximab + FOLFIRI
	0.31
	0.24
	0.38
	Beta

	Freq. fatigue AE, cetuximab + FOLFIRI
	0.07
	0.04
	0.11
	Beta

	Freq. skin reactions AE, FOLFIRI
	0.03
	0.01
	0.06
	Beta

	Freq. neutropenia AE, FOLFIRI
	0.21
	0.16
	0.27
	Beta

	Freq. diarrhea AE, FOLFIRI
	0.35
	0.28
	0.42
	Beta

	Freq. leukopenia AE, FOLFIRI
	0.21
	0.16
	0.27
	Beta

	Freq. fatigue AE, FOLFIRI
	0.05
	0.02
	0.09
	Beta

	Adverse Events Costs

	Skin reaction 
	13.09
	8.47
	18.70
	Gamma

	Neutropenia 
	877.00
	567.55
	1252.71
	Gamma

	Hypertension 
	622.00
	402.53
	888.47
	Gamma

	Gastrointestinal perforation 
	2693.00
	1742.77
	3846.69
	Gamma

	Arterial thromboembolic events
	777.00
	502.83
	1109.87
	Gamma

	Venous thromboembolism 
	777.00
	502.83
	1109.87
	Gamma

	Leukopenia 
	153.00
	99.01
	218.55
	Gamma

	Diarrhea 
	153.00
	99.01
	218.55
	Gamma

	Fatigue 
	153.00
	99.01
	218.55
	Gamma

	Neurological toxicity
	1400.00
	906.01
	1999.77
	Gamma

	Hypokalemia
	153.00
	99.01
	218.55
	Gamma

	AE, adverse event; BSC, best supportive care; CA, cancer antigen; CEA, carcinoembryonic antigen; CT, computed tomography; EGFR, epidermal growth factor receptor; PD, progressive disease; RAS, rat sarcoma oncogene



