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Abstract
Background  Assessment of mismatch repair (MMR) function provides critical guidance for diagnosis, prognosis, and 
therapeutic decision making in colorectal and endometrial cancers. Mismatch repair immunohistochemistry (IHC) is the 
routine clinical test for identifying MMR deficiency, while microsatellite instability (MSI) serves as its surrogate, detected 
by polymerase chain reaction or next-generation sequencing (NGS). Available data indicate a high concordance rate between 
these approaches in colon cancer, whereas a lower concordance has been reported in endometrial cancer.
Objective  We aimed to assess the concordance rate between MMR-IHC and MSI-NGS from patients with colorectal or 
endometrial cancer, using IHC as the gold standard.
Methods  A cohort of 520 patients (352 with endometrial cancer and 168 with colorectal cancer) were included. MMR‑IHC 
assessed MLH1, MSH2, MSH6, and PMS2 expression, while MSI‑NGS was determined by profiling 130 homopolymer 
repeat loci using the TruSight Oncology 500 panel from Illumina.
Results  While concordance was high in the colorectal cancer cohort (99%, 95% confidence interval 96–100), a lower level of 
agreement was observed in endometrial cancer cases (85%, 95% confidence interval 81–89). Fifty-two of 53 discordant cases 
exhibited MMR deficiency by IHC in the absence of detectable MSI. Forty percent of discordant cases could be explained 
by factors previously associated with reduced MSI levels, including mutations in DNA polymerase genes (n = 5), isolated 
MSH6 loss (n = 10), atypical IHC staining patterns (n = 8), and germline variants (n = 6). Additionally, the presence of 
genetic and epigenetic alterations (specifically, 19 cases with MLH1 promoter hypermethylation and ten with somatic or 
germline MMR variants) supports the interpretation that MSI calls were missed in a subset of cases. Finally, optimizing the 
MSI threshold enhanced detection accuracy in endometrial tumors.
Conclusions  These findings confirm the lower concordance between MMR-IHC and MSI-NGS in endometrial cancer com-
pared with colorectal cancer when broad panels are used, underscoring the importance of tumor-specific interpretation even 
within tumor-agnostic assays. Although cut-off optimization improved agreement, the evidence remains insufficient for 
clinical implementation, and further validation studies are needed.

Camilla Nero and Lisa Salvatore Salvatore contributed equally to 
this work.

Giovanni Scambia and Giampaolo Tortora contributed equally to 
this work.

Key Points 

The concordance between microsatellite instability-next-
generation sequencing and mismatch repair-immunohisto-
chemistry is lower in endometrial cancer than in colorectal 
cancer.

Most discordant cases show mismatch repair deficiency 
by immunohistochemistry but remain Microsatellite 
Stability by next-generation sequencing.

Approximately 40% of discordant cases could be attrib-
utable to one or more previously described factors.

http://crossmark.crossref.org/dialog/?doi=10.1007/s11523-026-01197-1&domain=pdf
http://orcid.org/0000-0003-2929-9328
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1  Introduction

The mismatch repair (MMR) system is a conserved mecha-
nism that preserves genomic integrity, by detecting and 
repairing DNA errors such as single-base mismatches or 
short insertions and deletions, involving the proteins MLH1, 
MSH2, MSH6, and PMS2 [1]. In tumors with MMR defi-
ciency (dMMR), replication errors frequently arise within 
microsatellites, which are DNA sequences consisting of one 
to six nucleotide units repeated in tandem, leading to altera-
tions in the length or sequence of these repetitive regions. 
Mismatch repair deficiency in tumors is mostly (60–80%) 
caused by MLH1 gene promoter hypermethylation or 
somatic bi-allelic mutation in MMR genes [2–5]. Less com-
monly (10–30% of dMMR) [6], it arises from an autosomal 
dominant heterozygous germline variant of MMR genes, 
delineating Lynch syndrome, which increases the risk of 
cancer, particularly colorectal cancer (CRC) and endometrial 
cancer (EC).

Integrated genomics data from The Cancer Genome Atlas 
Network show that around 12% of CRC samples and 30% of 
EC samples exhibit MSI-high (MSI-H) with a hypermutated 
phenotype [7, 8]. This feature is linked to prognosis and 
response to immunotherapy in both cancer types [9, 10]. 
In CRC, dMMR is commonly linked to right-sided colon 
involvement, a mucinous phenotype, tumor-infiltrating lym-
phocytes, a Crohn’s-like inflammatory reaction, multiple 
tumor subclones, and poor differentiation, and frequently 
co-occurs with BRAF mutations [11]. In non-metastatic 
CRC, dMMR correlates with a good prognosis and limited 
benefit from adjuvant therapy, particularly fluoropyrimi-
dine [12]. In metastatic CRC, though rare (1–2%), dMMR 
indicates a poor prognosis, a reduced response to standard 
chemotherapy, and a significant benefit from immune check-
point inhibitors [13], such as ipilimumab with nivolumab 
and pembrolizumab. In EC, dMMR is associated with endo-
metrioid histology, an intermediate prognosis [14], and this 
subgroup benefits significantly from immune checkpoint 
inhibitors [15–17]. Approved immune checkpoint inhibi-
tors for advanced or metastatic dMMR EC include pem-
brolizumab and dostarlimab as monotherapies, as well as 
combined with platinum-based chemotherapy [15–17]. 
Additionally, pembrolizumab is approved in combination 
with lenvatinib for advanced or recurrent EC after prior 
platinum-based therapy [18].

For both predictive and prognostic purposes, as well as 
for Lynch syndrome screening, assessing MMR function in 
all patients with newly diagnosed CRC and EC is strongly 
recommended by international and national guidelines [19]. 
Immunohistochemistry (IHC) for MMR proteins offers ade-
quate sensitivity and specificity for detecting dMMR [20]. 
Microsatellite instability testing serves as a proxy for MMR 

abnormalities, measuring the consequences of its deficiency 
through polymerase chain reaction (PCR) or next-generation 
sequencing (NGS) techniques [21]. Available data indicate 
a high concordance between these approaches in CRC, in 
particular between IHC-MMR and PCR-MSI, whereas a 
substantially lower concordance has been observed in EC 
(80–100%) [22–30].

Moreover, MMR assessment is not the only molecular 
feature to be considered in both CRC and EC. The increas-
ing complexity of genomic alterations has prompted refer-
ral centers to adopt comprehensive cancer genome profiling 
[21]. Although these NGS-based assays indicate MSI sta-
tus, there is limited evidence assessing their accuracy when 
compared to IHC-MMR and PCR-MSI evaluations. Next-
generation sequencing can evaluate thousands of microsatel-
lite loci compared with 5–7 loci detected by PCR [31, 32] 
and the MSI cut-off in different tumor types is controversial, 
requiring further clarification.

Thus, the present study aims to evaluate the concordance 
rate between the NGS-MSI status compared with the gold 
standard IHC-MMR in an unselected prospective series of 
CRC and EC patients from a large referral center. Addition-
ally, a detailed genomic, pathological, and clinical analysis 
of discordant cases was conducted to investigate the underly-
ing causes of the discrepancies.

2 � Material and Methods

2.1 � Study Population

At Fondazione Policlinico Universitario Agostino Gemelli 
IRCCS (FPG), patients with specific solid tumors were 
offered a tumor-only targeted NGS panel as part of an insti-
tutional cancer genome profiling program (ClinicalTrials.
gov Identifier: NCT06020625, Protocol ID: FPG500). This 
program follows the Declaration of Helsinki guidelines and 
received approval from the local ethical committee (Protocol U 
00194/23, ID number: 3837). All patients provided informed 
consent before participation. This study included all consecu-
tive patients with CRC and EC with available IHC-MMR and 
NGS-MSI evaluations.

2.2 � IHC and NGS

Details on the IHC and NGS approach have been previously 
published and summarized in the Electronic Supplementary 
Material (ESM) [33–35]. Histopathologic data were obtained 
from standardized pathology reports (https://​www.​mayoc​linic​
labs.​com/​test-​catal​og/​overv​iew/​35466).

For the NGS analysis, the TruSight Oncology 500 
(TSO500) panel (Illumina, San Diego, CA, USA) was used, 

https://www.mayocliniclabs.com/test-catalog/overview/35466
https://www.mayocliniclabs.com/test-catalog/overview/35466
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targeting 523 genes for substitutions, insertions/deletions, 
copy number alterations, selected gene rearrangements, and 
tumor mutational (TMB). Microsatellite instability status was 
assessed by analyzing 130 homopolymer repeat loci and cov-
ered by a minimum of 60 full-spanning reads, with at least 
40 loci required for an MSI score. An MSI score above 20% 
classified patients as MSI-H, per Illumina TSO500HT guide-
lines [36]. Microsatellite instability status was reported but 
not used clinically. The SigProfilerAssignment tool was used 
to compute previously known mutational signatures (COS-
MIC signatures) [37] and SigProfiler was employed to identify 
single-base-substitution (SBS) mutational signatures.

2.3 � Statistical Analyses

Results were expressed as the median and interquartile ranges 
(IQRs) or as number and percentages. Diagnostic performance 
of NGS-MSI in detecting dMMR status was evaluated using 
IHC-MMR as the gold standard. Sensitivity, specificity, accu-
racy, positive predictive value, and negative predictive value 
(NPV), and Cohen’s kappa coefficient with 95% confidence 
interval (CI) were calculated to assess the agreement between 
IHC-MMR and NGS-MSI. The Mann–Whitney U test was 
used for comparing medians. Misclassified cases (dMMR/
MSS or proficient MMR [pMMR]/MSI-H) were further strati-
fied by TMB into low (<10 mut/MB) or high (≥10 mut/MB). 
No missing values were replaced nor imputed. All statistical 
analyses were conducted using R Studio, data visualizations 
were generated using R packages (ComplexHeatmap, Circlize, 
maftools, ggplot2) [38–41].

3 � Results

From January 2022 to May 2023, a cohort of 404 EC and 
232 CRC cases was profiled within an institutional cancer 
genome profiling program. The NGS-MSI and IHC-MMR 
evaluations were available for 520 patients (352, 86% of 
patients with EC; 168, 72% of patients with CRC) as shown 
in Fig. 1.

The overall concordance between NGS-MSI and IHC-
MMR was 90% (CI 87–92). Using IHC as the reference 
standard for dMMR detection, NGS-MSI demonstrated 62% 
sensitivity and 99% specificity (Fig. 2a).

Positive predictive value was 98% and NPV was 88%. 
In the EC cohort, concordance was 85% (CI 81–89%), 
with 59% sensitivity (CI 54–64%) and 99% specificity (CI 
98–100%), while the CRC cohort showed 99% concord-
ance (CI 96–100%), with 87% sensitivity (CI 81–91%) and 
100% specificity (CI 90–100%) as shown in Fig. 2b and c. 
The EC cohort reported a positive predictive value of 99% 
(IC: 96–99%) and NPV of 82% (CI 77–86%), while the 
CRC cohort had a positive predictive value of 100% (CI 

98–100) and NPV of 99% (CI 95–100). Cohen Kappa values 
were 0.65 (CI 0.56–0.73) for EC and 0.92 (CI 0.81–1) for 
CRC (both p < 0.001). The median MSI score in patients 
with dMMR EC was 24.42 (IQR: 10–40.67) and 2.44 in 
pMMR EC (IQR: 1.59–3.75) as shown in Fig. 3. MMR defi-
ciency CRC displayed a median MSI score of 52.85 (IQR: 
28.92–64.10; Fig. 1) while 2.48 (IQR: 1.59–4) was found in 
the pMMR subgroup.

Among the 130 microsatellite loci included for the 
MSI assessment, only 127 were evaluable. The median 
value of usable loci was 122 (range 53–127) in CRC 
cases and 123 (range 51–127) in EC cases, with 127 
overlapping usable loci between CRC and EC (Fig. 1 of 
the ESM). Considering all cases (168 CRC and 352 EC), 
the majority of patients with EC exhibited instability at 
three specific loci (18:57571785, 31.2%; 22:29696468, 
26.4%; 22:29682881, 22.4%). In CRC, the loci most com-
monly affected were 7:14028189 (21.4%), 13:28962591 
(20.8%), and 18:57571785 (20.2%). When examining 
the median frequency of instability across all usable loci 
(8.07%), 62 loci fell below this value. Overall, patients 
with EC showed significantly more frequent instability 
events across the 127 loci analyzed than patients with 
CRC (p < 0.01; Fig. 1A of the ESM). When analysis 
was restricted to MSI-H tumors, however, CRC showed 
a higher degree of instability (p < 0.01; Fig. 1A of the 
ESM). Moreover, the percentage of unstable loci among 
patients with EC differed significantly across molecular 
phenotypes (MLH1/PMS2, MSH2/MSH6, PMS2 only, 
MSH6 only), with the MSH2/MSH6 subgroup show-
ing the highest values and the PMS2-only subgroup the 
lowest values (p < 0.001, Fig. 4A). Of note, within the 
MLH1-PMS2 subgroup, all MLH1 hypermethylated 
patients (n = 19) showed MSI scores below the detec-
tion threshold (0 vs 54, p < 0.001). In contrast, dMMR 
CRC samples generally exhibited a higher percentage of 
unstable loci compared with dMMR EC samples, except 
for two cases within the MSH2/MSH6 subgroup, which 
represent the discordant samples (Fig. 4B). Compared 
with pMMR/MSS patients, dMMR/MSI-H patients had 
higher median TMB values (p < 0.001; Table 1 of the 
ESM) and greater enrichment in indels (EC: 24.68% vs 
5.04%, p < 0.001; CRC: 19.62% vs 9.16%, p < 0.001) as 
shown in Fig. 2 of the ESM.

3.1 � Discordant Cases

Figure 5 and Table 2 of the ESM summarize the main 
molecular and pathological features of the 53 discordant 
cases: 51 EC (96%) and 2 CRC (4%). The median number 
of loci used to calculate the MSI score was nearly identi-
cal between discordant and concordant cases (123 vs 122). 
Both discordant CRC cases were dMMR/MSS; one case 
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Poten�ally eligible par�cipants 
N = 636

Eligible par�cipants 
n = 608

Excluded n = 28 
n = 5 cases assessed on 
different �ssues  
n = 23 cases with 
indeterminate results  

Index test [MSI] n = 576 

No index test n = 32 

MSS  
n = 488

MSI-H 
n = 88

Index test [MSI] inconclusive 
n = 0 

Reference standard Test [IHC 
MMR] n = 434

Reference standard [IHC 
MMR] n = 86

Final diagnosis 
IHC MMR posi�ve (n = 382) 
IHC MMR nega�ve (n = 52) 

Final diagnosis 
IHC MMR posi�ve (n = 1) 

IHC MMR nega�ve (n = 85) 

No reference 
standard n = 54 

No reference 
standard n = 2

Fig. 1   Standard for Reporting Diagnostic Accuracy (STARD) flow chart. IHC immunohistochemistry, MMR mismatch repair, MSI microsatellite 
instability, MSI-H microsatellite instability-high, MSS microsatellite stability 
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displayed an atypical IHC-MMR staining pattern. Among 
the discordant EC cases, 50 were dMMR/MSS and one was 
pMMR/MSI-H. In the 50 dMMR/MSS discordant EC cases, 
the most common IHC-MMR alteration was MLH1/PMS2 
loss, occurring in 56% of cases. Additionally, three EC cases 
involved MSH2/MSH6 loss, two showed an isolated loss of 
PMS2, and ten (19.6%) exhibited an isolated loss of MSH6 
(Fig. 5).

Five discordant EC cases were classified as POLE mutant 
(POLEmut). Their median TMB value was 222 (IQR: 
73–380), higher compared with the dMMR/MSI-H EC 
group (33.6 mut/MB; IQR: 21.6–48.7 mut/MB; p = 0.05; 
Tables 1 and 2 of the ESM). At IHC-MMR staining, four 
cases (POLE mutation p.P286R c.857C>G) had a dot-like 
MLH1/PMS2 while one case (POLE mutation p.S297F 
c.890C>T) displayed an isolated loss of MSH6. POLE 
mutation was considered the driver for concomitant somatic 
MMR mutations observed in two cases (Fig. 5). All five 
discordant POLEmut cases showed the expected COSMIC 
signatures (SBS10a, SBS10b), while 20 discordant cases, 
including 2 POLEmut, exhibited the dMMR-associated one 
(see Fig. 3 of the ESM). Atypical patterns of IHC-MMR 
such as dot-like or partial loss of MLH1/PMS2 or isolated 
MLH1 loss were found in seven dMMR/MSS EC.

Compared with the concordant group, discordant EC 
cases were enriched with POLE mutations (9.8%% vs 0%, 
p < 0.001) and MSH6 (19.6% vs 1.68%, p < 0.01, Fisher’s 
exact test). By contrast, the difference in tumor cell content 
between the two groups did not reach a statistical signifi-
cance (70 vs 80, p = 0.07, Mann–Whitney U test).

Within the MLH1/PMS2-altered EC subgroup, the eval-
uation of MLH1 hypermethylation was available for 86% 
of cases; of these, 64% were found to be hypermethylated. 
In ten cases of dMRR/MSS EC, somatic variants in MMR 
genes were identified; of these, two showed concomitant 
POLE mutations as previously mentioned, while six were 
confirmed to be of germline origin (three with an isolated 
deficit of MSH6 and germline pathogenic variants in MSH6).

Excluding POLEmut cases, both EC and CRC dMMR/
MSS cases had significant lower TMB values than dMMR/
MSI-H cases (p = 0.04; Fig. 3). Similarly, the rate of indels 
in this subgroup was lower than in dMMR/MSI-H cases (p 
<0.001; Fig. 3 of the ESM).

In our cohort, an MSI threshold of 6.1 was identified as 
optimal for classifying dMMR status in EC, achieving an 
area under the curve of 0.9 (sensitivity = 81%, specificity = 
96.5%) [Fig. 4a of the ESM].

This threshold accurately reclassified 26 discordant 
cases as dMMR/MSI-H but incorrectly classified six 
pMMR/MSI-H patients, previously concordant, reducing 
the overall number of discordant cases to 31. Of the 26 
reclassified cases, 12 exhibited dMMR-associated COS-
MIC signatures (Fig. 4 of the ESM). Conversely, the opti-
mal discriminating threshold in CRC cases was 14.97, 
achieving a sensitivity of 86.7% and a specificity of 100% 
in patients with CRC (Fig. 4b of the ESM).

Finally, from a therapeutic point of view, ICIs were 
administered to 13 patients with dMMR CRC and two 
patients with dMMR EC. Among CRC cases, the two 
dMMR/MSS patients progressed after 3.3 and 7.1 months, 

Fig. 2   Confusion matrixes for the overall cohort (a), endometrial 
cancer [EC] (b), and colorectal cancer [CCR] (c). dMMR mismatch 
repair deficiency, MSI microsatellite instability, MSI-H microsatellite 
instability-high, MSS microsatellite stability, pMMR proficient mis-
match repair
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respectively, as shown in Fig. 6. For both patients with 
dMMR/MSI-H EC, ICI treatment is currently ongoing.

4 � Discussion

Mismatch repair/MSI status is of substantial clinical 
importance because of its key role in the diagnostic, prog-
nostic, predictive, and therapeutic stratification of vari-
ous cancers, particularly EC and CRC, and for universal 
screening for Lynch syndrome. Our study shows an overall 
90% concordance rate between NGS-MSI and IHC-MMR 
in a large unselected series of prospectively clinically 
sequenced patients with CRC and EC from a large referral 
center. This rate was lower in EC cases (85%) compared 
with CRC cases (99%).

Available evidence has consistently shown a high con-
cordance between MMR-IHC and MSI testing in CRC, 
particularly when MSI is assessed by PCR, whereas a 
substantially lower concordance has been reported in 
EC. In the latter, the concordance rate comparing IHC 
with an MSI assessment using different methodologies, 

including the Bethesda and Promega panels, Idylla™, the 
amplicon-sequencing-based Newcastle MSI assay, and 
NGS-based approaches, showed values that ranged from 
approximately 80% to nearly 100% [22–30]. This differ-
ence between diseases can be partially explained by the 
fact that unstable microsatellite markers in CRCs show 
significantly larger nucleotide shifts than those in ECs. In 
contrast, the minimal shifts typical of ECs may be missed, 
in particular when tumor cellularity is <30% or when 
PCR signal intensity is low, leading to false-negative MSI 
results [5, 29, 30].

Two studies have focused specifically on NGS-MSI 
rather than PCR-MSI. It is important to note that among the 
microsatellite markers typically present within commonly 
used PCR-based MSI panels, the assay used in this study 
includes only the NR21 mononucleotide (locus SLC7A8, 
chr14:23652346).

In a small cohort study (28 CRC, 21 EC) comparing IHC-
MMR, PCR-MSI, and NGS-MSI, a lower concordance in EC 
(94-96%) compared with CRC (99%) was found, regardless 
of the method [42]. In a large cohort of 1942 solid (CRC, n 
= 609; EC n = 3) cancer cases profiled with TSO500 HT, 

Fig. 3   Raincloud plot of the study cohort divided by patients with endometrial cancer and patients with colorectal cancer. dMMR mismatch 
repair deficiency, MMR mismatch repair, pMMR proficient mismatch repair deficiency
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only ten patients were discordant (dMMR/MSS using a cut-
off of 20%) [43]; to avoid discrepancies, the authors sug-
gested introducing a borderline MSI category (MSI score 
≥7 and <20%) and confirming results with PCR-MSI and 
IHC-MMR. Similarly, our results indicate that by lower-
ing the MSI score threshold to 6.1, the overall number of 
discordant cases can be reduced to 31 (sensitivity 81.1%, 
specificity 96.5%). This is further supported by differences 

in the number of unstable loci among MMR phenotypes, 
likely explaining reduced MSI scores in cases with MLH1/
PMS2 loss, which account for 56% of discordant EC cases.

One or more known potential causes of discordance were 
found in 21 out of 53 discordant cases including POLE 
mutations, isolated MSH6 loss, atypical MMR-IHC staining 
patterns, germline variants, and low tumor content; the first 
two were significantly enriched in the discordant subgroup 

Fig. 5   Characteristic of discordant cases (n = 53). CRC​ colorectal 
cancer, dMMR mismatch repair deficiency, EC endometrial cancer, 
IHC immunohistochemistry, MMR mismatch repair, MSI microsatel-
lite instability, MSI-H microsatellite instability-high, MSS micros-

atellite stability, NGS next-generation sequencing, pMMR proficient 
mismatch repair, TC tumor cells percentage, TMB tumor mutational 
burden, WT wild type 
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compared with the concordant subgroup (p > 0.001 and 
p > 0.01, respectively). In detail, five had POLE hotspot 
mutations, ten had MSH6 protein loss, eight had atypical 
MMR deficiency patterns, and six had a MMR germline 
variant. POLE mutations are prevalent in the prognostic 
characterization of patients with EC. Secondary somatic 
MMR mutations, often G>T transversions in an aspartyl-
glucosaminidase (AGA) gene context, are typically linked 
to the ultra-mutated phenotype observed in these cases. This 
can impact MSI or MMR detection, leading to inconsistent 
test results [44]. Unusual dMMR phenotypes are reported 
as more prevalent in non-CRC cases (particularly in EC) 
and frequently associated with genetic syndromes (44.9% 
vs 21.4% in classical dMMR) [45].

MSH6 protein loss is known to frequently result in cor-
relate with an MSS profile even in PCR-MSI, as MSH3 
can interact with MSH2 to correct DNA mismatch errors 
[28, 46]. Specifically, MSH6 deficiency has been shown to 
generate ‘minimal microsatellite shifts’ or attenuated MSI 
signals that fall below standard detection thresholds in NGS 
and PCR assays [27, 30, 47]. Finally, data provide further 
evidence that patients with Lynch syndrome, particularly 
those with MSH6 mutations, may generally exhibit lower 
MSI signals than sporadic cases [48].

In contrast, no explanation was found in nearly 60% 
of discordant cases. However, the presence of MLH1 

hypermethylation (19 patients) and germline or somatic 
variants (ten patients) in 29 patients, support MMR findings 
suggesting that MSI calls may have been missed. Lowering 
the MSI threshold to 6.1 reduced the number of discordant 
EC cases to 31. However, to rule out the influence of center-
specific factors, external validation is required.

Overall, our findings highlight the limitations of MSI-
NGS in EC, consistent with previous observations for MSI-
PCR when compared with MMR-IHC. As large genomic 
panels that also report MSI status are increasingly adopted, 
caution is warranted when interpreting MSI results, par-
ticularly because commonly used thresholds were primarily 
derived from more prevalent tumor types.

The main limitations of our study include its monocentric 
design, which may limit the generalizability of the findings 
and the applicability of the optimized cut-off, the absence of 
a third confirmatory method such as PCR-MSI considering 
IHC known limitations, such as its inability to assess the 
functional activity of expressed proteins and its susceptibil-
ity to pre-analytical artifacts and inter-observer variability, 
particularly in cases of subclonal or weak MSH6 loss and 
fixation-related issues, the limited number of microsatellite 
loci included in the comprehensive genomic profiling panel, 
of which approximately 49% (62 of 127) were unlikely to be 
informative for MSI assessment, the tumor-only approach, 
which precludes evaluation of microsatellite repeat length 

Fig. 6   Swimmer plot for colorectal cancer (CRC) cases. Red dots 
indicate the event of toxicity, red and cyan arrows indicate the dura-
tion of response (DoR). In particular, red arrows for a complete 

response (CR) and cyan arrows for a partial response (PR). NGS 
next-generation sequencing, PD disease progression, PFS progression 
free survival, Pt patient, SD stable disease 
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shifts that could improve MSI accuracy, and the lack of a 
long-term follow-up for prognostic correlation. Moreover, 
the limited number of patients with EC receiving ICI-based 
treatment prevented us from assessing whether MSI-NGS 
could identify dMMR patients who do not respond to ther-
apy, as we observed in CRC cases.

The strengths of our study are the large patient cohort and 
the availability of MLH1 hypermethylation and germline/
somatic evaluations, which corroborate the results in some 
discordant cases. Further analyses on the impact of concur-
rent somatic mutations and the pattern of unstable loci in 
concordant and discordant cases, especially comparing EC 
to CRC, are underway.

5 � Conclusions

These findings demonstrate a lower concordance between 
MMR-IHC and MSI-NGS in EC versus CRC, consistent 
with available data on MMR-IHC and MSI-PCR. Although 
optimization of the MSI cut-off improved agreement, the 
available evidence remains insufficient for clinical imple-
mentation, and further validation studies are required. 
Overall, our results underscore the critical importance of 
tumor-specific interpretation when applying tumor-agnostic 
assays, which are often calibrated on more prevalent tumor 
types. While NGS panels are widely promoted for precision 
medicine, diagnostic strategies must account for biological 
differences across cancers.
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