We are writing to request that the OSU Pathology Department initiate routine immunohistochemical (IHC) staining for the four mismatch repair proteins, MLH1, MSH2, MSH6 and PMS2 on all colorectal cancer resections.  This information is important for patients with colorectal cancer because it will; 1) identify those most likely to have the hereditary cancer condition known as Lynch syndrome, 2) improve the detection of those with MSI positive tumors and those with Lynch syndrome over our current practice of only doing MLH1 staining, and 3) identify those most likely to have microsatellite instability in their tumors which has been proven to lead to a better prognosis and may affect their treatment regimen in the future (more studies are required to assess any treatment differences).

As we established with our collaborative project, The Columbus-area HNPCC Study, 1 out of every 45 colorectal cancer patients (2.5%) will have a diagnosis of Lynch Syndrome and the associated loss of one or two of the mismatch repair proteins.1  Our study also indicated that IHC of the four mismatch repair genes would detect at least 91% of the patients with Lynch Syndrome and directs the mutation search to the one or two genes that code for the mismatch repair protein(s) found to be absent in the tumor.  Clinically, this is important because colorectal cancer patients found to have Lynch Syndrome will have a significant increased risk for second primary cancers and many of their relatives will also have Lynch Syndrome and increased cancer risks.  

Only 5 of the 23 patients found to have Lynch syndrome in our study, were due to germline mutations of the MLH1 gene.  This means that our current practice of only staining for MLH1 protein in CRCs will miss 78.3% (18/23) of all Lynch syndrome cases (those with mutations in MSH2, MSH6 or PMS2).  Furthermore, we can increase the detection of MSI positive colon cancers from X% to X% with the addition of the other three stains.

Our data also indicate that tumors with high microsatellite instability exhibit the absence of one or two mismatch repair proteins on IHC 93% of the time.  As such, it is highly likely that a tumor with any abnormal IHC results also has microsatellite instability.  This is important for the patients and their oncologists because it affects prognosis.  A recent meta-analysis pooled data from 32 studies with 7,642 cases and found the hazard ratio for overall survival in patients whose 

tumors have high microsatellite instability is 0.65.2  In this review, two studies were identified that assessed benefit of 5-FU in stage II or III colorectal cancer patients by microsatellite instability status.  Pooled data indicates that patients without microsatellite instability benefited significantly from 5-FU (HR=0.72), while patients with microsatellite instability did not benefit from 5-FU (HR=1.24).

The colorectal cancer surgeons and oncologists are receiving continuing education about the interpretation of these IHC results and will assume responsibility for referring patients with abnormal IHC results to Clinical Cancer Genetics.  Dr. Frankel has been involved in this research and agrees that we should begin doing IHC for the mismatch repair genes routinely.  Please contact us if you have any questions or would like to discuss this further.

Sincerely,
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