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Identification of Lynch syndrome by microsatellite instability and
mismatch repair deficiency testing on colorectal adenomas
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In a forthcoming issue, Dabir et al. present the results of a
systematic review and meta-analysis, demonstrating the
utility of using mismatch repair deficient (dMMR) and/or
microsatellite instability (MSI) testing of colorectal adeno-
matous polyps to identify individuals with Lynch syndrome
(LS) [1]. LS, caused by autosomal dominant inheritance of
deleterious germline variants in the DNA mismatch repair
(MMR) genes (MLH1, MSH2, MSH6, and PMS2) or
EPCAM, is one of the most common forms of hereditary
cancer predisposition, with an estimated prevalence of more
than 1 in 300 individuals in the general population, the vast
majority of whom are undiagnosed [2]. Early and frequent
colonoscopic screening is known to improve overall mor-
tality in LS, while aspirin chemoprevention and risk-
reducing gynecologic surgery can reduce incidence of LS-
associated colorectal cancer (CRC) and endometrial cancer
(EC), respectively, thus highlighting the critical importance
of identifying LS carriers [3]. The classic method by which
LS carriers are recognized is by testing CRC or EC speci-
mens for the presence of dMMR and/or MSI, and numerous
professional societies recommend that all CRC specimens
undergo such testing as a screen for LS, due to its high
sensitivity (89.7–91.4%) and specificity (94.6–94.8%) [4].
The main pitfall of this classic tumor testing strategy,
however, is that it inherently relies on the development of
an invasive cancer, and thus the opportunity for primary
cancer prevention has already been missed.

The study by Dabir et al. thus systematically analyzed
the available literature to explore the question of whether or
not dMMR/MSI testing of colorectal adenomatous
polyps (adenomas) can effectively identify LS, thereby
potentially facilitating detection of carriers before the

development of cancer [1]. The investigators analyzed 41
published studies, inclusive of 1142 adenomas from over
519 LS carriers and 2213 adenomas from 1698 individuals
without known LS. In aggregate, they found that dMMR/
MSI was present in 69.5% of adenomas from LS carriers
compared with only 2.8% among those without known LS.
In LS carriers, adenomas with villous histology, those >1
cm in size, those with high-grade dysplasia, and those from
individuals >60 years in age were significantly more likely
to demonstrate dMMR/MSI (>80% sensitivity for each such
feature) compared with those lacking such features. Neither
anatomic adenoma location within the large bowel nor
specific MMR gene involved were significantly associated
with dMMR/MSI status in adenomas from LS carriers.

These findings provide compelling evidence for the use
of dMMR/MSI testing of colorectal adenomas as a viable
strategy for identifying LS carriers, which leads naturally to
the question of whether such testing could be applied to
adenomas found during general population colonoscopic
CRC screening as a means of detecting LS. In addition to
the near 70% sensitivity, these data indicate that the pre-
sence of dMMR/MSI in a colorectal adenoma is at least
97% specific for a diagnosis of LS (this specificity would be
even higher if any of the 2.8% of “sporadic” adenomas with
dMMR/MSI were actually from individuals with as yet
unrecognized LS) [1].

While such statistics are certainly intriguing for sys-
tematic general population LS screening in colorectal ade-
nomas, several important questions remain unanswered.
Most national guidelines recommend initiation of CRC
screening at age 50, yet data from the Prospective Lynch
Syndrome Database have shown that up to 41.5% of LS
carriers will have had a cancer diagnosis by age 50, sug-
gesting that many as yet unidentified LS carriers will
develop cancer before there is even an opportunity to detect
a large bowel adenoma on routine colonoscopic screening
and perform testing for dMMR/MSI [5]. Recent preliminary
data have also intriguingly suggested that testing normal
colonic mucosa for dMMR/MSI may be an alternative
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means of identifying some LS carriers, since a small frac-
tion of histologically nonneoplastic intestinal crypts will
demonstrate dMMR/MSI in LS carriers but not normal
controls [6]. The cost effectiveness of using dMMR/MSI in
noncancerous large bowel tissue remains unknown, and it
would be important to compare the efficacy and cost
effectiveness of any such population-wide molecular
screening with low-cost LS screening methods such as
prediction modeling with PREMM5 (http://premm.dfci.ha
rvard.edu), which requires only basic personal and family
history data in order to generate a numeric likelihood of
underlying LS. It is also worth cautioning that the potential
utility of dMMR/MSI as a screen for LS applies only to
adenomatous polyps and not to serrated polyps/adenomas of
the large bowel. Serrated polyps/adenomas are the precursor
lesions to most sporadic, non-LS-associated dMMR/MSI
CRCs (which tend to occur predominantly in older indivi-
duals), and these serrated polyps/adenomas are known to
commonly have acquired hypermethylation of the MLH1
promoter with absent MLH1 expression by IHC, particu-
larly in the presence of dysplasia. Thus, the presence of
dMMR/MSI in serrated polyps/adenomas of the large
bowel should not be considered compelling evidence of
underlying LS.

In summary, numerous prior small reports have hinted at
the potential utility of dMMR/MSI molecular testing on
large bowel adenomas to identify LS, but the impact of such
studies has been limited by their small sample size. Through
systematic review and meta-analysis of this body of litera-
ture, Dabir et al. now provide robust data demonstrating that
dMMR/MSI testing of adenomatous polyps indeed has an
exceedingly high specificity and moderate sensitivity for
underlying LS, particularly among larger adenomas, those
with villous histology and/or high-grade dysplasia, and
those found in older individuals [1]. Given the prevent-
ability of LS-associated CRC and EC with colonoscopies,

aspirin, and risk-reducing hysterectomy, data such as these
that further expand the methods by which clinicians can
identify LS carriers, especially before the onset of cancer,
are critical to realizing the goal of genetically driven cancer
prevention.
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