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Definitions

Lynch Syndrome: Genetically defined by the identification of a deleterious germline mutation in a
DNA mismatch repair gene (MLH1, PMS2, MISH2, or MISH6) or in EPCAM gene; autosomal dominant
inheritance.

HNPCC (Hereditary Non-Polyposis Colorectal Cancer): Clinically defined when a patient fulfils
Amsterdam Criteria — 23 relatives with CRC in 22 successive generations and 21 CRC diagnosed <50
years; may or may not be Lynch syndrome.

Mismatch Repair (MMR) Deficiency: Loss of expression of 1 or more MMR proteins by
immunohistochemistry (IHC).

Microsatellite Instability (MSI): Abnormal number of short repeated DNA sequences
(microsatellites) secondary to impaired DNA MMR mechanism; determined by molecular testing.

Interpretation of MMR protein expression by immunohistochemistry

Loss of IHC staining Most likely cause Patient management
No loss Nil
MLH1 and PMS2 MLH1 gene alteration Test for tumour BRAF mutation
e Somatic methylation e Mutation present — sporadic;
(sporadic) no further investigation

e Germline mutation (familial) e Mutation absent — possible
Lynch syndrome*

MSH1, MS2, and MSH6 | MLH1 gene alteration and As for MLH1 and PMS2 loss
superimposed somatic mutation
of MSH6
PMS2 PMS2 gene alteration Possible Lynch syndrome*

MSH2 and MSH6 MSH2 or EPCAM gene alteration Possible Lynch syndrome*

MSH6 MSH6 gene alteration Possible Lynch syndrome*

*In case of possible Lynch syndrome, genetic counselling and MMR gene testing are recommended
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Comments and caveats

Normal MMR expression can be determined by IHC using either only PMS2 and MSH6 or all 4
MMR proteins.

MLH1/PMS2 loss in patients >70 years are usually considered sporadic cases. BRAF mutation
testing is recommended only when there is strong clinical suspicion of Lynch syndrome.

Some cases with PMS2 loss are caused by MLH1 gene alteration.

Some cases with MSH6 loss are caused by MSH2 gene alteration.

Abnormal MSH6 expression can occur secondary to radiotherapy (rectal cancer).

“Lynch-like syndrome” is used when there is loss of MMR protein expression suggestive of
Lynch syndrome but no MMR gene mutation is identified. This can be due to an undetectable
germline mutation (Lynch syndrome) or to bi-allelic somatic mutations (not Lynch syndrome).
Management is similar to cases of definite Lynch syndrome.

Normal MMR expression does not completely exclude Lynch syndrome, in particular for MSH6
mutation.

Testing for MMR deficiency using immunohistochemistry and colorectal polyps

Indications for testing of adenomas for MMR deficiency are 1) patient fulfils Amsterdam criteria
or 2) members of known Lynch syndrome family.

Very little benefit for patients with adenomas <40 years, or those with CRC in first degree
relative only

Abnormal IHC is seen in 80% of adenomas in known Lynch syndrome patients. This rises to
nearly 100% if high grade dysplasia and/or a villous component is present. A normal IHC result
does not exclude Lynch syndrome.

If strong familial context suggestive of Lynch syndrome, better to screen relatives with CRC or
other Lynch syndrome-associated cancers rather than patients with polyps only

NO ROLE for testing for MMR deficiency in serrated polyps (including hyperplastic polyps,
sessile serrated adenoma or traditional serrated adenoma) to identify Lynch syndrome.
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