
Biomarker Summary: 
MSI/MMR

Current agent 
indications

Pembrolizumab

• Adult and pediatric patients with unresectable or metastatic,  
 MSI-high, or MMR-deficient solid tumors after progression on   
 treatment and with no satisfactory alternative treatment options.[2]

• MSI-high or MMR-deficient CRC with progression following   
 treatment with a fluoropyrimidine, oxaliplatin, and irinotecan.[2]

Nivolumab

• Patients 12 years of age and older with MSI-high or MMR-deficient  
 CRC that has progressed following treatment with a fluoropyrimidine,   
 oxaliplatin, and irinotecan[3]

Biological  
role

Microsatellite instability (MSI)–high cancers are caused by mutations and/or 
promoter hypermethylation in DNA mismatch repair (MMR) genes. MMR genes 
encode proteins that “police” base-pair mismatches during DNA replication 
to correct any errors. MMR deficiency results in 10-100 times more genetic 
mutations, resulting in MSI-high hypermutant tumors.

Clinical  
insights

MSI-high/MMR-deficient solid tumors are usually immunogenic and have extensive 
T-cell infiltration, thereby rendering them responsive to immune checkpoint inhibitor 
therapy.

MSI status does not guarantee that checkpoint inhibitors will work but that they 
have a high probability of efficacy. 

Applicable  
tumor types

Any adult or pediatric patient with unresectable or metastatic, MSI-high, or  
MMR-deficient solid tumors. Reports of MSI-high frequency vary by publications, 
but MSI-high is most commonly found in colon, small bowel, gastric, endometrial, 
ovarian, gallbladder, and prostate cancers.[1]
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Available testing assays and platforms
No official companion diagnostic has been approved.

1. Traditional testing includes fragment analysis of genes encoding 4 key proteins (MLH1, MSH2,  
 MSH6, PMS2).

2. Most common test is IHC for 4 key proteins (MLH1, MSH2, MSH6, PMS2); if ≥ 1 is absent, then  
 tumor may be MSI-high.

3. Examples of next-generation sequencing to detect MSI and tumor mutational burden.

Assay Details

Ventana MMR IHC Panel CRC to detect MMR deficiency for identifying probable Lynch 
syndrome vs sporadic CRC 

Qualitative IHC for proteins MLH1, PMS2, MSH2, MSH6, and 
V600E-mutated BRAF

Formalin-fixed paraffin-embedded (FFPE) CRC samples

Assay Details

FoundationOne CDx For cancer patients with solid tumors to identify genomic  
alterations and genomic signatures including MSI and tumor  
mutational burden across > 300 genes

DNA isolated from FFPE tumor tissue specimens

Caris Molecular Intelligence  
tumor profiling

For cancer patients with solid tumors to measure MSI and the 
tumor mutational burden via total number of nonsynonymous, 
somatic mutations identified per megabase of the genome  
coding area
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