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Background
• The mismatch repair (MMR) genes MLH1, MSH2, 

MSH6, and PMS2 are known to play a critical role in 
the DNA excision repair process. Individuals who 
inherit a germline mutation in any one of these genes 
have the clinical diagnosis of Lynch syndrome. In 
rare cases, individuals have been found to inherit 
biallelic mutations in a single MMR gene, resulting in 
a condition known as constitutional mismatch repair 
deficiency (CMMRD) or biallelic MMR. The clinical 
manifestations of CMMRD generally include multiple 
very early onset cancers and café au lait macules.  

results
• A total of 9761 patients were identified with at least 

one deleterious or suspected deleterious MMR 
mutation. Among those, eight patients had biallelic 
mutations. Of these eight patients, one had biallelic 
mutations in MSH2, two in MSH6 and the remaining 
five were in PMS2. The cancers and ages of onset 
noted among the patients by gene included: colon 
cancer at age 39 (MSH2); multiple colon polyps, colon 
cancer at age 17 with later onset rectal cancer, and 
childhood sarcoma (MSH6); and colon cancer at ages 
14, 25, 27 and 82, multiple colon polyps, early onset 
ovarian and endometrial cancers (PMS2).

conclusions
• Clinical histories among the patients with biallelic 

mutations were similar to earlier reports in the 
literature. It was interesting to note that only one 
patient was found with biallelic MSH2, generally 
the most commonly identified MMR gene. MLH1 
mutations (responsible for 36% of heterozygote 
carriers among the positive heterozygotes) were 
completely absent among this group with CMMRD. 
This low prevalence of the two most common MMR 
genes is consistent with reports in the literature but 
raises the question of why these two genes are less 
commonly found in the biallelic condition. Further 
exploration of the clinical manifestation of patients 
with CMMRD may yield additional insight.

Methods
• To further explore the clinical presentation of patients 

with CMMRD, results from patients tested at a large 
clinical laboratory were analyzed. Analysis included 
MMR test results from 2006 to 2013 for MLH1, MSH2, 
MSH6, PMS2 and EPCAM. Patients were identified who 
had biallelic mutations, with mutations confirmed as 
being in trans.

discussion
• Of the eight patients noted to have biallelic mismatch 

repair mutations, none had mutations in MLH1 and 
only one had mutations in MSH2. This is in contrast 
to what would be expected based solely on the 
prevalence of each gene in the population.  

• Few of the families of the patients with biallelic PMS2 
mutations would have been suspected of having 
Lynch syndrome as is illustrated in the pedigrees 
(Figures 1 - 3).

• Monoallelic mutations in MSH6 and PMS2 are believed 
to confer a lower risk for colon cancers than 
mutations in MLH1 and MSH2 . We propose that the 
unexpected distribution of MSH6 and PMS2 biallelic 
mutations which we observed and which has been 
noted in the literature may represent ascertainment 
bias, possibly due to either CMMRD having different 
clinical presentation based on the gene involved, or 
due to biallelic mutations in MSH6 and PMS2 being 
more compatible with life.1,2,3
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Table 1.

Patient Gene Personal Cancer History and Age at Diagnosis

#1 MSH2 Colon   – 39

#2 MSH6 Sarcoma – 13 Multiple Colon 
polyps – 15

#3 MSH6 Colon – 17 20 - 99 Colon 
polyps

Rectum – age not 
noted

#4 PMS2 Endometrial – 20 Ovary – 18

#5 PMS2* Colon – 82

#6 PMS2 Colon – 14 Other – 14

#7 PMS2 Colon – 27

#8 PMS2 Colon – 25 Colon – 28 6-9 Colon polyps 
by age 25

*Patient #5 is believed to have been mosaic for one of the PMS2 mutations

Figure 1. Patient #4: Biallelic PMS2 mutations

Figure 4. Distribution of monoallelic deleterious mismatch repair mutations

Figure 5. Distribution of biallelic mismatch repair mutations

Figure 2. Patient #6: Biallelic PMS2 mutations

Figure 3. Patient #8: Biallelic PMS2 mutations
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