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Background
Mismatch repair (MMR) deficiency is seen in approximately 15% of colorectal cancers and can
be a feature associated with sporadic colorectal cancer, or be caused by Lynch Syndrome. The
publication in 2014 of a revised dataset for reporting Colorectal Cancers by The Royal College of
Pathologists (April 2014) and an NIHR Health Technology Assessment (HTA) on strategies for
testing for Lynch Syndrome (September 2014) requires the development of standardised IHC
MMR testing in pre-specified groups of patients with colorectal cancer. The RCPath dataset
recommends MMR immunohistochemical (IHC) testing is considered a core item for patients
under the age of 50 and in those adenocarcinomas, where assessment of prognosis is
important, with morphological features of MMR deficiency.
MMR deficiency in Lynch Syndrome and sporadic colorectal cancers
Lynch Syndrome (LS) is an autosomal dominant hereditary condition which causes
approximately 4% of all cases of colorectal cancer. Lynch syndrome is caused by mutations in a
group of genes responsible for MMR e.g. MLH1, MSH2, etc. Loss of function of one of these
genes can be demonstrated by assessment of protein expression by IHC, or by assessment of
microsatellite instability (MSI). If loss of expression of an MMR protein is seen on IHC
assessment the patients’ germline DNA can then be subjected to analysis to identify a specific
mutation. LS related colorectal cancer occurs in patients at a median age of 46 years with a
preponderance of right sided, mucinous, poorly differentiated tumours. Primary tumours of
other organs are also a feature of LS but occur less commonly than colorectal cancers.
Screening to identify LS in patients with high risk features who have developed colorectal
cancer is currently undertaken but the NIHR HTA provides further impetus to develop and
expand this service.
It is important to recognize that loss of expression of MMR is seen in approximately 15% of
patients with colorectal cancer and that most of these patients do not have LS. Loss of MMR
expression in tumours by gene mutation and/ or promotor hypermethylation is a well described
pathway for the development of colorectal cancer and is associated with a number of other
abnormalities including the presence of BRAF mutations.
Any guidelines developed for the assessment of MMR status need to clearly delineate the
pathways for patients with LS and non-LS colorectal cancers.
MMR, prognosis and adjuvant chemotherapy
MMR deficiency has been demonstrated to confer an improved prognosis compared to MMR
proficient tumours. Pre-clinical data suggests that MMR deficient tumours may be resistant to
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5FU chemotherapy. Clinical data suggests the benefit of adjuvant 5FU chemotherapy following
colorectal cancer resection is reduced but it is uncertain whether this relates to the already
good prognosis of these tumours or to resistance to 5FU chemotherapy. Selected use of MMR
testing may therefore be useful to identify patients who have a good prognosis in whom 5FU
adjuvant chemotherapy may not be beneficial.

Service development
The only histopathology laboratory currently performing MMR IHC testing is based at Central
Manchester Foundation Trust with the majority of requests from Consultants in Clinical
Genetics. The proposed expansion of MMR IHC testing proposed would require a significant
increase in the number of tests performed annually. Discussions at Colorectal Pathway Board
meetings and in a separate work group agreed that a centralized regional centre, based in
histopathology at Manchester Royal Infirmary, for MMR IHC testing would be the optimal
service model.
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Groups to be assessed for MMR status
The following hierarchy will be used for the assessment of MMR by IHC:
1. All cases of colorectal cancer occurring in patients aged under 50 years old
2. Cases by case following discussion at local Colorectal Cancer MDT meetings:
a. Additional cases aged between 50 and 60years old with histopathological and
clinical features suspicious of Lynch Syndrome and a family history of LS related
cancers.
i. Features suspicious of LS in the patient may include:
1. Synchronous colorectal cancers
2. Metachronous colorectal cancers
3. High grade/ poor differentiation
4. Signet ring cancers
5. Mucinous tumours
6. Previous or current adenomas
7. Previous or current LS tumours (endometrial, ovarian, biliary tree,
stomach, upper urinary tract, pancreas).
ii. Features in family history
1. First degree relative with colorectal, small bowel, endometrial,
ovarian, biliary tree, stomach, upper urinary tract, pancreas
diagnosed <60 years of age.
2. Two close relatives (first/second degree) with any of above <70
years of age.
b. At Oncologists request – in cases where prognostic information will aid decision
making re chemotherapy e.g. TNM stage 2 cancers aged 50-70 years.
Notes:
-

The approach taken is to ensure referral for MMR testing is embedded within
histopathology departments for cases occurring in the age of 50 years.
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-

Additional referrals can be discussed and made from an MDT meeting with the
commonest examples listed above.
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Pathway for MMR testing (see Appendix 2 for summary)
1. Referral (see Appendix 1 for referral form)
a. The reporting histopathologist identifies a patient fulfilling group 1 criteria,
or is requested to refer by the MDT based on individual factors.
b. The referrer should be listed as the Consultant Surgeon or Consultant
Oncologist responsible for the patients care.
c. When patients are referred directly for MMR testing the histopathology
report should include a clear statement that referral has been made. If
histopathological factors concerning for LS are present a recommendation
for discussion at the MDT should be made within the report.
2. Histopathological material
a. Please provide a tumour block, preferably in continuity with normal tissue, as
well as a separate block of normal tissue. Please provide sufficient
demographic data, including a copy of the original histopathology report.
3. Analysis of material
a. Tumour material will be assessed for loss by IHC of MLH1, PMS2, MSH2 and
MSH6.
b. Samples from tumours demonstrating MLH1 loss and/ or PMS2 loss by IHC
will be sent to the regional genetics laboratory at St.Mary’s Hospital for
analysis of MLH1 promotor methylation and BRAF mutation status.
4. Dissemination of results
a. A report of MMR IHC results and any additional molecular analysis will be
produced and sent to the referring histopathology department and referrer.
The report must include a clear statement regarding the recommended
treatment plan.
b. It is desirable to document the results as an addendum to the original
histopathology report.
5. Referral to Clinical Genetics by the Clinical team (Surgical/ Oncology)
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a. Patients with loss of MSH2 and/or MSH6 or with loss of PMS2 alone are at
high-risk of LS and should be referred.
b. Patients with loss of MLH1 alone or with PMS2 loss who on additional
analysis do not have a BRAF mutation and/ or do not have MLH1 promotor
methylation should be referred.
Funding arrangements
Referring histopathology laboratories will be invoiced for immunohistochemistry testing and
reporting (£200). Additional genetic testing, if necessary, will be invoiced separately by the St
Mary’s Genetics Department.
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Appendix 1 – MMR testing request form
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Appendix 2 – MMR testing pathway
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