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Methods
Studies were identified from the pragmatic literature review (S1 Appendix) from which 2×2 test accuracy tables could be calculated for MSI and IHC. Additionally, studies which included MLH1 methylation testing were identified and classified according to whether IHC or MSI was the preceding test; however, all relevant details for these analyses are included in the main paper.
The reference standard for the 2×2 tables was as described in the studies, but unclassified variants were treated as reference standard negative (i.e., sporadic), and patients with tumour-based test results suggesting Lynch syndrome but not receiving germline testing were excluded within the analyses.
Synthesis was performed separately for the different tests.
Where possible, meta-analysis was conducted using the bivariate model with no covariates [1].
Assessing the diagnostic performance of IHC is particularly challenging because it is (generally) a panel of four tests, and the results may be used to direct constitutional mutation testing.
The sensitivity of four-panel IHC was estimated according to the mutated gene, based on the genetic testing that would likely follow. Since PMS2 and MLH1 mutation testing are indicated by absent/abnormal PMS2 staining (even if MLH1 staining is normal), an absent/abnormal PMS2 stain was considered true positive for an MLH1 mutation (likewise for MSH6 staining and MSH2 mutations).
In considering test failure rate, we considered IHC to have failed if staining was unsuccessful for all proteins. If staining was successful for at least one protein, then the overall result was classed as true/false positive/negative based on the indicated testing.
Results
IHC
Eight studies [2-9] were identified which were believed to provide estimates of the diagnostic performance of IHC at lower risk of bias.
The sensitivity and specificity of IHC were estimated to be 94.4% and 74.8% respectively (see Figure 1 and Table 1).
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[bookmark: _Ref513541204]Figure 1: Meta-analysis of diagnostic performance of IHC
[bookmark: _Ref513543420]Table 1: Bivariate model results for IHC
	Parameter
	Coefficient
	Standard error

	Bivariate model
	
	

	 
	2.832
	0.879

	 
	1.087
	0.143

	 
	0.516
	1.473

	 
	0.102
	0.082

	 
	0.948
	0.819


The test failure rate was estimated from eight studies [2-7, 10, 11] in which a total of 16 test failures were reported from 1 037 patients. A random effects logistic model was fitted to the data, with a mean estimate of 3.7%.
It was assumed that 89% of individuals with an MLH1 mutation showing abnormalities on IHC would have absent/abnormal staining of MLH1 [3-5, 7-9, 11-14], and 0.6% of individuals with non-MLH1 mutations showing abnormalities on IHC would have absent/abnormal staining of MLH1 [2-14]. For individuals without LS showing abnormalities on IHC it was assumed that 83% would have absent/abnormal staining of MLH1 [2-14].
MSI
Eight studies [2-9] were identified which provided estimates of the diagnostic performance of MSI. Four of these [2, 7-9] categorised tumours as MSI if ≥1/5 markers showed instability, while the other four [3-6] categorised tumours as MSI if ≥2/5 markers showed instability. No obvious threshold effect was observed, so all studies were pooled without including a covariate in the meta-analysis. One study [9] showed very poor sensitivity and contributed to numerical issues in the meta-analysis, and it was excluded on this basis.
The sensitivity and specificity of MSI were estimated to be 90.3% and 77.1% respectively (see Figure 2 and Table 2).
[image: ]
[bookmark: _Ref513543885]Figure 2: Meta-analysis of diagnostic performance of MSI
[bookmark: _Ref513544107][bookmark: _Ref513544101]Table 2: Bivariate model results for MSI
	Parameter
	Coefficient
	Standard error

	Bivariate model
	
	

	 
	2.233
	0.501

	 
	1.216
	0.321

	 
	0.197
	0.000

	 
	0.652
	0.000

	 
	1.000
	0.000


The test failure rate was estimated from six studies [3-8] in which a total of 12 failures were reported from 1 195 patients, with failure rates ranging from 0% to 5%. A random effects logistic model was fitted, with a mean estimate of 1.9%.
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