[bookmark: _GoBack]S5 Appendix. Summary of model input parameters
Table 1 provides a summary of all model input parameters, including their base case value, PSA distribution (parameters and summary statistics) and sources. Table 2 and Table 3 additionally provide variance–covariance matrix for groups of parameters following a multivariate normal distribution.
[bookmark: _Ref513550083]Table 1: Summary of model input parameters
	Parameter
	Base case value
	PSA distribution
	PSA Mean ± SD
	Source

	Population
	
	
	
	

	Number of relatives per proband
	6
	Γ(4, 1.5)
	6.0 ± 3.0
	[1]

	Proportion of relatives who are first-degree relatives of proband
	0.424
	Beta(269, 366)
	0.424 ± 0.020
	[2-4]

	Proportion of relatives receiving predictive testing found to have LS
	0.440
	Beta(371, 471)
	0.440 ± 0.017
	[2-4]

	Proportion of relatives who are women
	0.528
	Beta(312, 279)
	0.528 ± 0.021
	[5]

	Natural history
	
	
	
	

	Prevalence of LS among all EC
	0.0391
	LogN(−3.33, 0.43)
	0.039 ± 0.017
	[6-20]

	Gene distribution among all EC (MLH1 / MSH2 / MSH6 / PMS2)
	0.169
0.246
0.477
0.108
	Dirichlet(11, 16, 31, 7)
	0.169 ± 0.046
0.246 ± 0.053
0.477 ± 0.061
0.108 ± 0.038
	[7, 9-12, 17, 20-22]

	CRC incidence with LS (lognormal distribution)
	
	
	
	[22-24]

	…mu (baseline)
	4.306
	MVN (Table 2)
	4.306 ± 0.004
	

	…sigma
	0.567
	
	0.567 ± 0.006
	

	…beta_MSH2
	0.100
	
	0.100 ± 0.005
	

	…beta_MSH6
	0.531
	
	0.531 ± 0.016
	

	…beta_PMS2
	0.863
	
	0.863 ± 0.110
	

	…beta_male
	−0.118
	
	−0.118 ± 0.006
	

	…beta_prevcancer
	−0.230
	
	−0.230 ± 0.010
	

	CRC incidence for women without LS
(table by age, per 100,000 person years)
	
	
	
	[25]

	…Under 25
	3.1
	LogN(−10.54, 0.57)
	3.1 ± 1.93
	

	…25–30
	2.7
	LogN(−10.59, 0.39)
	2.7 ± 1.09
	

	…30–35
	6.5
	LogN(−9.67, 0.23)
	6.5 ± 1.48
	

	…35–40
	10.7
	LogN(−9.15, 0.16)
	10.7 ± 1.69
	

	…40–45
	11.8
	LogN(−9.06, 0.15)
	11.8 ± 1.74
	

	…45–50
	21.5
	LogN(−8.45, 0.10)
	21.5 ± 2.10
	

	…50–55
	37.6
	LogN(−7.89, 0.07)
	37.6 ± 2.74
	

	…55–60
	61.8
	LogN(−7.39, 0.06)
	61.8 ± 3.94
	

	…60–65
	91.4
	LogN(−7.00, 0.05)
	91.4 ± 4.95
	

	…65–70
	118.2
	LogN(−6.74, 0.04)
	118.2 ± 5.19
	

	…70–75
	172.1
	LogN(−6.37, 0.04)
	172.1 ± 6.89
	

	…75–80
	235.6
	LogN(−6.05, 0.04)
	235.6 ± 8.50
	

	…80–85
	309.3
	LogN(−5.78, 0.03)
	309.3 ± 9.60
	

	…85–90
	359.5
	LogN(−5.63, 0.03)
	359.5 ± 11.0
	

	…Over 90
	304.2
	LogN(−5.80, 0.03)
	304.2 ± 10.3
	

	CRC incidence for men without LS
(table by age, per 100,000 person years)
	
	
	
	[25]

	…Under 25
	2.3
	LogN(−10.78, 0.45)
	2.3 ± 1.10
	

	…25–30
	2.3
	LogN(−10.77, 0.42)
	2.3 ± 1.00
	

	…30–35
	5.6
	LogN(−9.81, 0.20)
	5.6 ± 1.14
	

	…35–40
	9.1
	LogN(−9.32, 0.16)
	9.1 ± 1.43
	

	…40–45
	12.0
	LogN(−9.04, 0.12)
	12.0 ± 1.46
	

	…45–50
	23.2
	LogN(−8.37, 0.10)
	23.2 ± 2.26
	

	…50–55
	42.6
	LogN(−7.76, 0.07)
	42.6 ± 2.80
	

	…55–60
	84.2
	LogN(−7.08, 0.05)
	84.2 ± 4.30
	

	…60–65
	150.3
	LogN(−6.50, 0.04)
	150.3 ± 6.35
	

	…65–70
	196.1
	LogN(−6.23, 0.03)
	196.1 ± 6.82
	

	…70–75
	276.8
	LogN(−5.89, 0.03)
	276.8 ± 9.06
	

	…75–80
	373.8
	LogN(−5.59, 0.03)
	373.8 ± 11.4
	

	…80–85
	457.5
	LogN(−5.39, 0.03)
	457.5 ± 13.2
	

	…85–90
	511.9
	LogN(−5.28, 0.03)
	511.9 ± 16.5
	

	…Over 90
	460.3
	LogN(−5.38, 0.04)
	460.3 ± 19.4
	

	CRC mortality rate (without LS)
	
	
	
	[26]

	…Stage I
	0.014
	LogN(−4.26, 0.055)
	0.014 ± 0.001
	

	…Stage II
	0.052
	LogN(−2.95, 0.014)
	0.052 ± 0.001
	

	…Stage III
	0.148
	LogN(−1.91, 0.009)
	0.148 ± 0.001
	

	…Stage IV
	0.544
	LogN(−0.61, 0.013)
	0.544 ± 0.007
	

	CRC mortality hazard ratio with LS (Stages I–III)
	0.660
	LogN(−0.479, 0.357)
	0.660 ± 0.244
	[27]

	EC mortality rate with LS
	0.004
	LogN(−6.07, 1.06)
	0.004 ± 0.006
	[22]

	EC mortality rate without LS (by age)
	
	
	
	[28]

	...15–45
	0.026
	LogN(−3.63, 0.100)
	0.027 ± 0.003
	

	…45–55
	0.028
	LogN(−3.57, 0.055)
	0.028 ± 0.002
	

	…55–65
	0.031
	LogN(−3.46, 0.036)
	0.031 ± 0.001
	

	…65–75
	0.048
	LogN(−3.03, 0.031)
	0.048 ± 0.002
	

	…Over 75
	0.092
	LogN(−2.38, 0.034)
	0.092 ± 0.003
	

	Effectiveness of risk reduction
	
	
	
	

	Age range for surveillance colonoscopy
	25–75
	
	
	

	Interval between colonoscopies
	2.1
	LogN(0.726, 0.180)
	2.1 ± 0.382
	

	Uptake of colonoscopy if diagnosed LS
	0.972
	Beta(105, 3)
	0.972 ± 0.016
	[5]

	Uptake of colonoscopy if diagnosed PLS
	0.701
	Beta(68, 29)
	0.701 ± 0.046
	[5]

	Hazard ratio for CRC incidence if undergoing colonoscopy
	0.387
	LogN(−1.031, 0.405)
	0.387 ± 0.163
	[4, 29]

	CRC stage distribution in surveillance
	
	Dirichlet
	
	[30]

	…Stage I
	0.686
	29.5
	0.686 ± 0.070
	

	…Stage II
	0.105
	4.5
	0.105 ± 0.046
	

	…Stage III
	0.128
	5.5
	0.128 ± 0.050
	

	…Stage IV
	0.081
	3.5
	0.081 ± 0.041
	

	CRC stage distribution not in surveillance (sporadic)
	
	Dirichlet
	
	

	…Stage I
	0.176
	5989.5
	0.176 ± 0.002
	

	…Stage II
	0.270
	9170.5
	0.270 ± 0.002
	

	…Stage III
	0.295
	10036.5
	0.295 ± 0.002
	

	…Stage IV
	0.259
	8816.5
	0.259 ± 0.002
	

	CRC stage distribution not in surveillance (LS)
	
	Dirichlet
	
	[31]

	…Stage I
	0.188
	7.5
	0.188 ± 0.061
	

	…Stage II
	0.488
	19.5
	0.488 ± 0.078
	

	…Stage III
	0.213
	8.5
	0.213 ± 0.064
	

	…Stage IV
	0.113
	4.5
	0.113 ± 0.049
	

	Diagnostic accuracy
	
	
	
	

	Sensitivity of IHC
	0.944
	Bivariate logit normal (Table 3)
	0.944 ± 0.060
	[6, 8, 10-13, 15, 19]

	Specificity of IHC
	0.748
	
	0.748 ± 0.066
	[6, 8, 10-13, 15, 19]

	Probability of abnormal MLH1 given dMMR and pathogenic MLH1 mutation
	0.889
	Beta(16, 2)
	0.889 ± 0.072
	[8-11, 13-15, 19, 20, 32]

	Probability of abnormal MLH1 given dMMR and other LS mutation
	0.006
	Beta(0.5, 79.5)
	0.006 ± 0.009
	[6, 8-15, 17, 19, 20, 32]

	Probability of abnormal MLH1 given dMMR and sporadic
	0.828
	Beta(371, 77)
	0.828 ± 0.018
	[6, 8-15, 17, 19, 20, 32]

	IHC test failure rate
	0.009
	Beta(0.282, 29.77)
	0.009 ± 0.017
	[6, 8, 10-13, 17, 20]

	Sensitivity of MSI
	0.903
	Bivariate logit normal (Table 3)
	0.903 ± 0.059
	[6, 8, 10-13, 15]

	Specificity of MSI
	0.771
	
	0.771 ± 0.153
	[6, 8, 10-13, 15]

	MSI test failure rate
	0.009
	Beta(0.605, 68.41)
	0.009 ± 0.011
	[8, 10-13, 15]

	Probability of MLH1 methylation given MLH1 abnormal and
	
	
	
	

	…Pathogenic MLH1 mutation
	0.050
	Beta(1, 19)
	0.050 ± 0.048
	Assumed

	...Other LS mutation
	0.936
	Beta(39.75, 2.73)
	0.936 ± 0.037
	Assumed

	…Sporadic
	0.936
	Beta(39.75, 2.73)
	0.936 ± 0.037
	[6, 9, 10, 12, 13, 17, 20]

	Probability of MLH1 methylation given MSI and
	
	
	
	

	…Pathogenic MLH1 mutation
	0.050
	Beta(1, 19)
	0.050 ± 0.048
	Assumed

	...Other LS mutation
	0.071
	Beta(1, 13)
	0.071 ± 0.066
	[9]

	…Sporadic
	0.670
	LogN(−0.40, 0.055)
	0.670 ± 0.037
	[9]

	Family history (HSROC model)
	
	
	
	Assumed

	…theta (positivity parameter)
	−1
	N(−1, 2)
	−1 ± 2
	

	…alpha (discriminative ability)
	0.223
	LogN(−2, 1)
	0.223 ± 0.292
	

	…beta (asymmetry)
	0
	N(0, 1)
	0 ± 1
	

	…(Derived sensitivity)
	0.291
	
	
	

	…(Derived specificity)
	0.752
	
	
	

	Diagnostic MMR mutation testing
	
	
	
	

	…Acceptance of counselling (tumour-testing strategies)
	0.554
	Beta(2.66, 2.14)
	0.554 ± 0.206
	[33]

	…Acceptance of counselling (direct testing)
	0.5
	Beta(4, 4)
	0.500 ± 0.167
	Assumed

	…Acceptance of diagnostic testing (given accepted counselling)
	0.9
	Beta(9, 1)
	0.900 ± 0.090
	Assumed

	…Sensitivity
	0.9
	Beta(9, 1)
	0.900 ± 0.090
	Assumed

	…Specificity
	1
	N/A
	N/A
	Assumed

	Predictive MMR mutation testing
	
	
	
	

	…Acceptance of counselling
	0.777
	
X ~ Beta(329, 262)
Y ~ Beta(97, 98)
	0.778 ± 0.019
	[5]

	…Acceptance of predictive testing (given accepted counselling)
	0.716
	
X, Y as above
	0.716 ± 0.022
	[5]

	Costs
	
	
	
	

	IHC
	210
	Γ(25, 8.4)
	210 ± 42
	[1]

	MSI
	202
	Γ(25, 8.08)
	202 ± 40.4
	[1]

	Methylation
	136
	Γ(25, 5.44)
	136 ± 27.2
	[1]

	Offer counselling
	27.3
	LogN(3.27, 0.280)
	27.3 ± 7.80
	

	Pre-test counselling (proband)
	347
	Γ(25, 13.9)
	347 ± 69.5
	[34]

	Diagnostic MMR mutation testing
	755
	Γ(25, 30.2)
	755 ± 151
	[35]

	Post-test counselling (proband)
	133
	Γ(25, 5.33)
	133 ± 26.6
	[34]

	GP appointment
	36.4
	Γ(25, 1.46)
	36.4 ± 7.28
	[36]

	Pre-test counselling (relative)
	172
	Γ(25, 6.87)
	172 ± 34.4
	[34]

	Predictive MMR mutation testing
	166
	Γ(25, 6.65)
	166 ± 33.3
	[35]

	Post-test counselling (relative)
	133
	Γ(25, 5.33)
	133 ± 26.6
	[34]

	Colonoscopy
	583
	Γ(25, 23.3)
	583 ± 117
	[37]

	Stage I CRC (by age)
	
	
	
	[38]

	…40–49
	8754
	Γ(25, 350)
	8754 ± 1751
	

	…50–59
	5712
	Γ(25, 228)
	5712 ± 1142
	

	…60–69
	4623
	Γ(25, 185)
	4623 ± 925
	

	…70–79
	3178
	Γ(25, 127)
	3178 ± 636
	

	…80–100
	1380
	Γ(25, 55.2)
	1380 ± 276
	

	Stage II CRC (by age)
	
	
	
	

	…40–49
	8741
	Γ(25, 350)
	8741 ± 1748
	

	…50–59
	7016
	Γ(25, 281)
	7016 ± 1403
	

	…60–69
	5352
	Γ(25, 214)
	5352 ± 1070
	

	…70–79
	3455
	Γ(25, 138)
	3455 ± 691
	

	…80–100
	1546
	Γ(25, 61.8)
	1546 ± 309
	

	Stage III CRC (by age)
	
	
	
	

	…40–49
	14490
	Γ(25, 580)
	14490 ± 2898
	

	…50–59
	9692
	Γ(25, 388)
	9692 ± 1938
	

	…60–69
	7259
	Γ(25, 290)
	7259 ± 1452
	

	…70–79
	4485
	Γ(25, 179)
	4485 ± 897
	

	…80–100
	1561
	Γ(25, 62.4)
	1561 ± 312
	

	Stage IV CRC (by age)
	
	
	
	

	…40–49
	11705
	Γ(25, 468)
	11705 ± 2341
	

	…50–59
	8444
	Γ(25, 338)
	8444 ± 1689
	

	…60–69
	6509
	Γ(25, 260)
	6509 ± 1302
	

	…70–79
	4365
	Γ(25, 175)
	4365 ± 873
	

	…80–100
	807
	Γ(25, 32.3)
	807 ± 161
	

	Utilities
	
	
	
	

	Baseline utility model
	
	
	
	[39]

	…Intercept
	0.9509
	N(0.9509, 0.0089)
	0.9509 ± 0.0089
	

	…Male
	0.0212
	N(0.0212, 0.0027)
	0.0212 ± 0.0027
	

	…Age
	−0.0003
	N(−0.0003, 0.0004)
	−0.0003 ± 0.0004
	

	…Age²
	−3.32 × 10−5
	N(−3.32×10−5, 1.69×10−5)
	(−3.32 ± 1.69) × 10−5
	

	…(Resulting baseline utility for proband at start)
	0.816
	
	
	

	…(Resulting baseline utility for relative at start)
	0.850
	
	
	

	Impact of testing on HRQoL (multipliers)
	
	
	
	[40]

	…Declining counselling
	1
	N(1, 0.05)
	1 ± 0.05
	Assumed

	…Declining genetic testing
	1
	N(1, 0.05)
	1 ± 0.05
	Assumed

	…Diagnosed with LS
	1
	N(1, 0.05)
	1 ± 0.05
	Assumed

	…Diagnosed with putative LS
	1
	N(1, 0.05)
	1 ± 0.05
	Assumed

	Colorectal cancer (multipliers)
	
	
	
	

	…Stage I
	1
	
	
	Assumed

	…Stage II
	1
	
	
	Assumed

	…Stage III
	1
	
	
	Assumed

	…Stage IV
	0.789
	Beta(134, 36.0)
	0.789 ± 0.031
	[41]

	Endometrial cancer (multiplier)
	1
	
	
	Assumed



[bookmark: _Ref519499939]Table 2: Variance–covariance matrix for colorectal cancer incidence model
	Parameter
	MSH2
	MSH6
	PMS2
	M0
	U1
	(Intercept)
	ln_sigma

	MSH2
	0.004861
	
	
	
	
	
	

	MSH6
	0.002427
	0.016159
	
	
	
	
	

	PMS2
	0.003063
	0.006487
	0.110071
	
	
	
	

	M0
	-2.8E-05
	-0.00039
	-0.0008
	0.005788
	
	
	

	U1
	-0.00137
	-0.00359
	-0.00651
	0.003565
	0.009597
	
	

	(Intercept)
	-0.00129
	-0.00076
	-2.4E-05
	-0.00306
	-0.00361
	0.00364
	

	ln_sigma
	0.00147
	0.005272
	0.009192
	-0.00132
	-0.00627
	0.001641
	0.010197



[bookmark: _Ref519500050]Table 3: Variance–covariance matrices for diagnostic performance of IHC and MSI
	Parameter
	Logit(sensitivity)
	Logit(specificity)

	IHC

	Logit(sensitivity)
	1.076805
	

	Logit(specificity)
	0.258114
	0.126149

	MSI

	Logit(sensitivity)
	0.432789
	

	Logit(specificity)
	0.459689
	0.921361
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