[bookmark: _GoBack]S2 Appendix. Estimation of the prevalence of Lynch syndrome in women with endometrial cancer
Background
The prevalence of Lynch syndrome (LS) in women with endometrial cancer (EC), i.e., the probability that a given woman with EC will have LS, is dependent on age, since LS predisposes towards higher EC risk at younger ages than EC is usually observed in the general population. This means also that any study of universal testing will find a prevalence of LS dependent on whether an upper age limit is applied, and therefore any estimate of the overall prevalence of LS based on multiple studies with different age limits must account for this dependency.
Methods
Studies were identified which reported the age at which EC patients were diagnosed with LS following some form of universal testing, as well as studies which reported the number of EC patients diagnosed with LS following universal testing. The age cut-offs for the studies were noted and were assumed to be 100 years if no age cut-off was reported.
The underlying mathematical model employed is based on Bayes’ theorem:

Studies reporting the apparent prevalence of LS provide data for , while studies reporting ages at which individuals are diagnosed with LS provide data for  and national statistics provide data for .
Given these data, it is possible to estimate  within each study, and to meta-analyse across studies using random effects (logarithmic scale).
Age distributions with and without Lynch syndrome
To estimate the age distribution at which women with LS develop EC (without any adjustment for underlying demographics), truncated regression with robust variance estimation (treating each study as a cluster) was employed.
The reference age distribution at which women would be expected to develop EC in each study (without any adjustment for underlying demographics) was estimated by interval regression using published national statistics [1-6]. The estimates from these national statistics were then combined using the normal approximation for a mixture of normal distributions:

Within study estimation of prevalence of Lynch syndrome in endometrial cancer patients
In a significant number of studies, not all women with endometrial cancer whose tumour-based tests were suggestive of Lynch syndrome went on to receive genetic testing, for reasons such as choosing not to undergo counselling or testing, or being lost to follow-up.
The prevalence of Lynch syndrome in each study was therefore estimated using the following statistic:

This was estimated on a log-scale:

Note that this calculation assumes that dropout between those who triage positive and get MMR mutation testing is independent of the outcome of MMR testing. This would be violated if, for example, people were more likely to be tested if they had a significant family history.
Synthesis across studies
A random effects meta-analysis was conducted to estimate the overall prevalence of Lynch syndrome among women with endometrial cancer, .
A maximum likelihood approach was utilised, with each study having the following log-likelihood contribution:

In which , ,  is the random effects (between-study) variance and  is the modelled log-prevalence for study :

And  is the upper age limit used in study .
Results
Age distributions with and without Lynch syndrome
Ten studies were identified providing the ages of individual women diagnosed with EC and subsequently diagnosed with LS by some form of universal testing. These studies accounted for 77 women with LS subsequently diagnosed with LS from six countries.
Table 1: Age distributions within and across countries
	Country
	Patients (studies)
	Age distribution with Lynch syndrome a, b
	Age distribution in country

	Australia
	29 (2)
	52.2 ± 8.9
	64.9 ± 12.3

	USA
	18 (3)
	54.1 ± 10.3
	62.8 ± 12.2

	Netherlands
	12 (2)
	52.4 ± 9.0
	68.6 ± 10.7

	Spain
	8 (1)
	49.0 ± 8.6
	66.4 ± 12.0

	Canada
	7 (1)
	44.1 ± 9.8
	63.8 ± 11.6

	UK
	3 (1)
	47.3 ± 1.2
	67.4 ± 11.6

	Combined
	77 (10)
	52.4 ± 9.3
	65.2 ± 12.1


Notes:	a For each individual country this is simply the mean and standard deviation, with no adjustment for truncation; b The combined estimate includes adjustment for truncation and clustering within studies
Estimates of prevalence by study
Table 2 provides the data and prevalence estimates from each of the studies. As shown in Figure 1, it appears that the estimated prevalence may be upwardly biased in studies with high dropout (suggesting that progression to MMR testing is non-random but is related to the likelihood of finding a mutation).
[bookmark: _Ref513207328]Table 2: Estimates of prevalence within studies
	Study
	Triage
	MMR
	Prevalence [%]

	
	Tested
	Positive
	Tested
	Positive
	Point
	95% CI

	Age limit 50
	
	
	
	
	
	

	Lu 2007 [7]
	100
	33
	33
	9
	9.0
	4.8–16.8

	Berends 2003 [8]
	58
	30
	30
	5
	8.6
	3.7–19.9

	Anagnostopoulos 2017 [9]
	35
	11
	9
	3
	10.5
	3.7–29.8

	Rubio 2016 [10]
	
	
	103
	8
	7.8
	4.0–15.1

	Age limit 70
	
	
	
	
	
	

	Leenen 2012 [11]
	183
	11
	10
	7
	4.2
	2.1–8.5

	Age limit 80
	
	
	
	
	
	

	Buchanan 2014 [12]
	702
	170
	158
	22
	3.4
	2.2–5.1

	No age limit
	
	
	
	
	
	

	Mercado 2012 [13]
	563
	131
	131
	14
	2.5
	1.5–4.2

	Mas-Moya 2015 [14]
	215
	37
	17
	11
	11.1
	7.0–17.6

	Mills 2014 [15]
	605
	40
	21
	17
	5.4
	3.7–7.7

	Najdawi 2017 [16]
	124
	11
	9
	3
	3.0
	1.0–8.7

	Batte 2014 [17]
	206
	18
	10
	4
	3.5
	1.5–8.4

	Ring 2016 [18]
	
	
	381
	22
	5.8
	3.8–8.7

	Egoavil 2013 [19]
	173
	27
	19
	8
	6.6
	3.5–12.3

	Ferguson 2014 [20]
	118
	20
	16
	7
	7.4
	3.7–14.7

	Watkins 2016 [21]
	242
	11
	10
	4
	1.8
	0.7–4.7
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[bookmark: _Ref513207360]Figure 1: Estimated prevalence according to dropout rate between triage and MMR testing
Synthesis across studies
Table 3: Random effects meta-analysis of prevalence
	Parameter
	Estimate
	Standard error
	95% CI

	All studies (n = 15)
	
	
	

	Prevalence (log-scale)
	−3.243
	0.142
	−3.521, −2.964

	Prevalence
	0.039
	0.006
	0.028, 0.050

	Random effects variance of log-prevalence (log-scale)
	−0.860
	0.280
	−1.410, −0.310

	Random effects variance of log-prevalence
	0.423
	0.119
	0.244, 0.733

	Low dropout studies (n = 8)
	
	
	

	Prevalence (log-scale)
	−3.513
	0.146
	−3.799, −3.226

	Prevalence
	0.030
	0.004
	0.021, 0.039

	Random effects variance of log-prevalence (log-scale)
	−1.406
	0.527
	−2.438, 0.374

	Random effects variance of log-prevalence
	0.245
	0.129
	0.087, 1.646
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Figure 2: Fitted model for prevalence (based on all 15 studies)
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Figure 3: Fitted model for prevalence (8 studies with dropout < 10% between triage and MMR testing)
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