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Cleveland Clinic MSI PCR Analysis 

Laboratory Accession Number: 0000000000 

Case#: P00-000000 

Part ID: XXXXX 

Sample Type: FFPET 

% Tumor: 15 

RESULT: 

Indeterminate 

INTERPRETATION: 

This sample is indeterminate for MSI testing by PCR. Microsatellite 

instability is NOT DETECTED in this specimen; however, the tumor 

purity was significantly less that required (<40%). As such, a 

negative result may be due to decreased sensitivity and is considered 

indeterminate. Testing of an alternative specimen is recommended. 

Clinical and pathological correlation required. 

Microsatellite instability (MSI) is a hypermutator phenotype, caused 

by the loss of mismatch repair (MMR) gene function (MMR deficiency; 

dMMR). Tumor MSI-H/dMMR status can be due to germline genetic mutation 

(Lynch Syndrome) or, more commonly, somatic genetic and epigenetic 

changes. MSI/dMMR status is routinely assessed for any sporadic cancer 

type in the Lynch Syndrome spectrum (i.e., colorectal, endometrial, 

etc.), and MSI-H/dMMR status can predict clinical benefit of immune 

checkpoint blockade for solid tumors. Specifically, the anti-PD-1 

antibody pembrolizumab is an FDA-approved drug for therapy of adult 

and pediatric patients with unresectable or metastatic MSI-H/dMMR 

solid cancers that have progressed following prior treatment. In 

addition, the anti-PD-1 antibody dostarlimab in combination with 

carboplatin and paclitaxel is FDA-approved for the treatment of 

patients with MSI-H/dMMR endometrial cancer. The anti-PD-1 antibodies 

pembrolizumab or nivolumab, as single-agents, and the anti-CTLA4 

antibody ipilimumab in combination with nivolumab are FDA-approved for 

the treatment of patients with MSI-H/dMMR metastatic colorectal 

cancer. 

METHODS: 

The Idylla MSI PCR analysis assay is a rapid, automated, cartridge

based system to detect microsatellite instability in seven monomorphic 

DNA biomarkers (ACVR2A, BTBD7, DIDOl, MREll, RYR3, SEC31A and SULF2) 

using real-time PCR from formalin-fixed paraffin embedded tissue 

specimens. The assay was performed according to manufacturer's 

instructions. Samples with less than 40 percent tumor purity undergo 
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macrodissection prior to analysis. This assay is performed on the 

Idylla system (Biocartis US, Itasca, IL). MSI PCR cartridges contain 

dried reagents (enzymes, primers, and probes), 1.7 ml liquefaction 

buffer and 2.2 ml dilution buffer to enable tissue to undergo 

liquefaction, cell lysis, extraction, real-time PCR amplification and 

detection. After PCR amplification, molecular beacons differentially 

dissociate from the wild type or mutated amplicons with increasing 

temperature. The MSI specific software included in the Idylla system 

checks the validity of the measured fluorescence profiles. These 

profiles are analyzed by the software to determine marker genotype. 

The MSI status of the sample can be determined if at least five valid 

marker-specific fluorescence profiles could be fully analyzed 

(otherwise the MSI status will be called "Invalid"). If the sample is 

valid for test resulting, at least two mutant markers will result in a 

status being MSI-H (Microsatellite Instability-High), otherwise the 

status will be scored as MSS (Microsatellite Stable). 

LIMITATIONS: 

Specimens must contain at least 40 percent tumor cells; if less than 

40 percent tumor is utilized, a negative result is of indeterminate 

significance. Tumor heterogeneity, tumor burden, specimen degradation 

or other limitations of the technology may affect the sensitivity. 

Interfering substances, specifically formalin, decalcification agents, 

fixation agents containing heavy metals or preservation of buffy coats 

using Hank's Balanced Salt Solution (HESS) can potentially affect 

assay performance. This test cannot distinguish between somatic and 

germline variants. Molecular microsatellite instability can be 

assessed by clinically validated IHC, PCR and NGS methods; 

discrepancies between these results can occur due to technical or 

biological reasons. Test results obtained using this assay must be 

interpreted by healthcare professionals in conjunction with other 

clinical findings, family history and other laboratory data. 

REFERENCES: 

1) Gupta R et al. The impact of microsatellite stability status in

colorectal cancer. Curr Probl Cancer. 2018 Nov;42(6) :548-559. doi: 

10.1016/j.currproblcancer.2018.06.010. Epub 2018 Jul 18. PMID: 

30119911. 

2) Luchini C et al. ESMO recommendations on microsatellite instability

testing for irnrnunotherapy in cancer, and its relationship with 

PD-1/PD-Ll expression and tumour mutational burden: a systematic 

review-based approach. Ann Oneal. 2019 Aug 1;30(8) :1232-1243. doi: 

10.1093/annonc/mdz116. PMID: 31056702. 

3) Hause RJ et al. Classification and characterization of

microsatellite instability across 18 cancer types. Nat Med. 2016 

Nov;22(11) :1342-1350. doi: 10.1038/nm.4191. Erratum in: Nat Med. 2017 

Oct 6;23 (10) :1241. Erratum in: Nat Med. 2018 Apr 10;24(4) :525. PMID: 

27694933. 

4) Zwaenepoel K et al. Clinical Performance of the Idylla MSI Test for

a Rapid Assessment of the DNA Microsatellite Status in Human 

Colorectal Cancer. J Mol Diagn. 2020 Mar;22(3) :386-395. doi: 

10.1016/j.moldx.2019.12.002. Epub 2019 Dec 24. PMID: 31881332. 

5) Ukkola I et al. Detection of microsatellite instability with Idylla

MSI assay in colorectal and endometrial cancer. Virchows Arch. 2021 



MM/DD/YY, 00:00 PM Last, First M. (MR# 0000000000)  DOB: DD/MM/YYYY   Printed DD/MM/YY, 00:00 PM  

Sep;479(3) :471-479. doi: 10.1007/s00428-021-03082-w. PMID: 33755781; 

PMCID: PMC8448708. 

6) Dedeurwaerdere F et al. Comparison of microsatellite instability

detection by immunohistochemistry and molecular techniques in 

colorectal and endometrial cancer. Sci Rep. 2021 Jun 18;11(1) :12880. 

doi: 10.1038/s41598-021-91974-x. PMID: 34145315; PMCID: PMC8448708. 

7) Nadorvari ML et al. Comparison of standard mismatch repair

deficiency and microsatellite instability tests in a large cancer 

series. J Transl Med. 2024 Feb 13;22(1):150. doi: 

10.1186/sl2967-024-04960-y. PMID: 38350968; PMCID: PMC10863158. 

8) Le OT et al. Mismatch repair deficiency predicts response of solid

tumors to PD-1 blockade. Science. 2017 Jul 28;357(6349) :409-413. doi: 

10.1126/science.aan6733. PMID: 28596308; PMCID: PMC5576142. 

9) Overman MJ et al. Durable Clinical Benefit With Nivolumab Plus

Ipilimumab in DNA Mismatch Repair-Deficient/Microsatellite 

Instability-High Metastatic Colorectal Cancer. J Clin Oncol. 2018 Mar 

10;36(8):773-779. doi: 10.1200/JC0.2017.76.9901. PMID: 29355075. 

10) Abida W et al. Analysis of the Prevalence of Microsatellite

Instability in Prostate Cancer and Response to Immune Checkpoint 

Blockade. JAMA Oncol. 2019 Apr 1;5(4) :471-478. doi: 

10.1001/jamaoncol.2018.5801. PMID: 30589920; PMCID: PMC6459218. 

11) Le OT et al. Phase II Open-Label Study of Pembrolizumab in

Treatment-Refractory, Microsatellite Instability-High/Mismatch Repair

Deficient Metastatic Colorectal Cancer: KEYNOTE-164. J Clin Oncol. 

2020 Jan 1;38(1) :11-19. doi: 10.1200/JC0.19.02107. PMID: 31725351; 

PMCID: PMC7031958. 

12) Yoshino T et al. JSCO-ESMO-ASCO-JSMO-TOS: international expert

consensus recommendations for tumour-agnostic treatments in patients 

with solid tumours with microsatellite instability or NTRK fusions. 

Ann Oncol. 2020 Jul;31(7) :861-872. doi: 10.1016/j.annonc.2020.03.299 .. 

PMID: 32272210. 

13) Suehnholz SP et al. Quantifying the Expanding Landscape of

Clinical Actionability for Patients with Cancer. Cancer Discov. 2024 

Jan 12;14(1): 49-65. doi: 10.1158/2159-8290.CD-23-0467. PMID: 

37849038; PMCID: PMC10784742. 

14) Mirza MR et al. Dostarlimab for Primary Advanced or Recurrent

Endometrial Cancer. N Engl J Med. 2023 Jun 8;388(23) :2145-2158. doi: 

10.1056/NEJMoa2216334. PMID: 36972026. 

15) Idylla Operator Manual. Biocartis BCT018459. May2023.

16) Assay Instructions for Use Idylla MSI Test. Biocartis BCT012834

Version 1. February 2023. 

DISCLAIMER: 

This test was developed and its performance characteristics determined 

by Cleveland Clinic's Robert J. Tomsich Pathology and Laboratory 

Medicine Institute (RT-PLMI). It has not been cleared or approved by 

the FDA. RT-PLMI is regulated under CLIA as certified to perform high

complexity testing. This test is used for clinical purposes. It should 

not be regarded as investigational or for research. 

Testing and interpretation performed at Cleveland Clinic, 9500 Euclid 

Ave, Cleveland, OH 44195. CLIA Number: 3600656094 

As reviewed by Elizabeth Azzato, MD, PhD 




