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Introduction
Around 12-15% of colorectal tumours have mismatch repair defects. These can be either due to somatic methylation inactivation of the MLH1 gene or in around a third of 

cases, due to a germline pathogenic variant in a mismatch repair gene which causes Lynch syndrome. Mismatch repair defects can be identified either by performing 

immunohistochemistry for loss of expression of one of the mismatch repair proteins or by performing assays which detect microsatellite instability (MSI) at the molecular 

level. In the past few years microsatellite instability has also become an important biomarker for determining treatment with immune checkpoint inhibitors with patients with 

MSI high tumours being eligible for these drugs. It is therefore important to ensure that laboratories are offering high quality  testing of MSI. GenQA has been offering EQA 

for MSI as an independent EQA since 2010. In 2020 MSI was also offered as part of the colorectal cancer EQA.

Conclusion
It is important to provide accurate variant classification is to ensure the patient receives the 

correct result and clinical management particularly with respect to targeted therapies in solid 

tumours. This EQA has demonstrated variability in the use and application of the guidelines 

and has highlighted the continued need for EQAs to educate and promote standardisation.
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Percentage of laboratories reporting critical errors in MSI testing in the GenQA MSI 

and colorectal cancer EQAs since 2010
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Methods
In each EQA year, participants were provided with two-five cases  along with a 

clinical case scenario for each case. For the MSI EQA laboratories were provided 

with samples for both tumour and normal tissue, for the colorectal cancer EQA, 

laboratories were provided with tumour tissue only.

Prior to distribution each case was validated by at least two independent 

laboratories. Laboratories were required to test the sample according to their usual 

reporting procedure and submit the results. Laboratories submitted the results 

either using a proforma or their standard report format.

The laboratory submissions were assessed by an expert panel, anonymously 

against peer reviewed marking criteria.

Post assessment, participants received an individual laboratory score report 

detailing the outcome of the assessment and any feedback comments as deemed 

appropriate by the expert panel along with a Summary EQA report summarising the 
expected results and EQA findings

Development of the EQA
To reflect changes in testing practice a number of changes have been introduced in 

the MSI EQA year over time. This included the change of sending DNA to FFPE 

sections to more closely mirror the whole testing pathway. MLH1 promoter 

methylation and BRAF analysis were included to match testing pathways for Lynch 

syndrome more closely. Additionally, MSI and MLH1 promoter methylation were 

included in the colorectal cancer EQA again to reflect referral pathways for patients 

with colorectal cancer.

Errors in the MSI EQA 2022
Five laboratories (11%) reported errors for MSI testing in the MSI EQA 2022. 

GenQA requests that laboratories perform root cause analysis when they report a 

critical error One of the laboratories reporting an error using Idylla performed this and 

identified that they had tested the wrong material for the EQA, they had tested the 

normal sample instead of tumour. No other laboratories disclosed the results of root 
cause analysis to GenQA
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Testing Methodology
Data for the methods used by laboratories for MSI testing is available since 2013. 

Prior to 2019 more than 90% of laboratories used fragment length analysis (in-

house and Promega assays) to interrogate MSI. Since 2019 more laboratories 

are using the real time PCR based Idylla test and next generation sequencing 

(see Figure 2).

Results
The error rate for the MSI EQA has been relatively low until 2022 where there 

was a higher number of errors observed. These are discussed below. The 

colorectal cancer EQA has shown a higher error rate in 2021 and 2022. In 2021 

the higher error rate was observed in an EQA round with 5 cases where two of 

the laboratories reported incorrect results for multiple cases andLit was most likely 

sample switch issues. The high error rate in the 2022 MSI EQA was due to one 

case which is discussed below.

Errors in the Colorctal cancer EQA 2022
Seven laboratories (14%) reported errors for MSI testing in the Colorectal 

extended MMR EQA 2022 round 1 case 5. 

Case Method Number of 
laboratories

Error

1 Idylla 1 MSI stable 
instead of MSI 
high

3 Idylla 3

Capture based NGS custom panel 1
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