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Background: The prognostic and predictive significance of the high-level microsatellite
instability (MSI-H) phenotype in various malignancies is unclear. We describe the characteristics,
clinical course, and outcomes of patients with MSI-H malignancies treated in a real-life
hospital setting.

Patients and methods: A retrospective analysis of MSI-H cancer patient files was conducted.
We analyzed the genetic data, clinical characteristics, and oncological treatments, including
chemotherapy and surgical interventions.

Results: Clinical data of 73 MSI-H cancer patients were available. Mean age at diagnosis of first
malignancy was 52.3 years. Eight patients (11%) had more than four malignancies each. Most
patients (76%) had colorectal cancer (CRC). Seventeen patients (23%) had only extracolonic
malignancies. Eighteen women (36%) had gynecological malignancy. Nine women (18%)
had breast cancer. Mean follow-up was 8.5 years. Five-year overall survival and disease-free
survival of all MSI-H cancer patients from first malignancy were 86% and 74.6%, respectively.
Five-year overall survival rates of stage 2, 3, and 4 MSI-H CRC patients were 89.5%, 58.4%,
and 22.9%, respectively.

Conclusion: Although the overall prognosis of MSI-H cancer patients is favorable, this
advantage may not be maintained in advanced MSI-H CRC patients.
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Introduction
Precision medicine is becoming more significant in the routine clinical practice of
the oncologist. High-level microsatellite instability (MSI-H) describes a condition
of genetic hypermutability.'> The MSI-H phenotype can result from methylation of
the MLH1 gene promoter, which is usually considered a sporadic event, or from a
mutation in one of the mismatch repair (MMR) genes, which is the hallmark of Lynch
syndrome (LS).? LS is the most common cause of hereditary colorectal cancer (CRC)
and is characterized by the predisposition to a spectrum of malignancies.*

MSI-H can be found in various malignancies, and most of them are LS-associated
cancers.’ Approximately 15%-20% of CRC will exhibit MSI-H, mainly sporadic.?

The importance of identifying MSI-H CRCs as a surrogate for LS diagnosis is
unquestionable and is recommended by the NCCN guidelines for all CRC patients
below 70 years of age.® Surveillance protocols and preventive measures reduce cancer
incidence and mortality in these patients.”®

In the last decade, efforts have been invested to expand the knowledge and
understanding of the clinical significance of MSI-H as a biomarker. Since the
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early 1990s, evidence accumulated suggests that MSI-H
CRCs have a favorable prognosis. These tumors will less
likely involve lymph nodes or distant organs; hence, they are
more likely to be diagnosed at an early stage.”'"' It is now
widely accepted that stage 2 MSI-H CRC patients have a
favorable prognosis.!>* Whether these patients benefit from
adjuvant chemotherapy is controversial; some studies suggest
they do not benefit, while others conclude that the relative
benefit from chemotherapy is similar to that of microsatellite
stable (MSS) patients.'1313

MSI-H is less prevalent in stage 3 and 4 CRC patients
and is found only in approximately 10% and 5% of patients,
respectively.!" The impact of MSI-H on the prognosis of
these patients is not clear, neither if they benefit differ-
ently from chemotherapy, biological, and immunotherapy
treatments. '

The prognostic and predictive value of MSI-H in other
malignancies is being studied but has not been established.>> 2
Fang et al® found MSI-H tumors in 11% of patients with
gastric cancer undergoing curative surgery. MSI-H patients
had a significantly better overall survival (OS) rate compared
to that of MSS patients in this study. In contrast, a different
study did not find a clear influence of MSI status on OS of
gastric cancer patients.”® Rouprét et al described a better
prognosis for patients with MSI-H invasive upper urinary
tract transitional cell carcinomas. The rate of MSI-H in this
study was 20%.?” MSI-H status was found as a marker for
poor prognosis in early-stage endometrial endometrioid
adenocarcinomas.?®

The hypermutability state of MSI-H tumors makes them
preferred candidates for immunotherapies, and evidence for
MSI-H serving as a biomarker for patient selection to these
treatments is emerging.?*

Much of the knowledge about the clinical course and out-
come of MSI-H cancer patients is derived from data of highly
selected patients participating in clinical trials, a setting that
does not always truly represent routine daily practice.

The current study was conducted to get a better perspec-
tive on the clinical course and outcomes of MSH-H cancer
patients in a real-life, hospital-based setting.

Patients and methods

Medical records of patients who had at least one MSI-H
malignancy and were treated or followed up in Hadassah
Hebrew University Medical Center from 2004 to 2015 were
reviewed. We analyzed clinical, genetic, and pathological
characteristics as well as the oncological course, including
chemotherapy administrated and surgical interventions. All
patients signed informed consent to genetic counseling.

The research plan was reviewed and approved by the institu-
tional Helsinki committee (institutional review board).

Most patients had tumors tested for MSI after genetic
counseling due to personal or familial background of malig-
nancies. Some of the patients had evaluation of MSI status
for treatment decision (stage 2 CRC) and then referred to
genetic counseling based on MSI-H phenotype.

Tumors were considered MSI-H based on polymerase
chain reaction (PCR) for MSI and/or if they were determined
MMR deficient by immunohistochemistry (IHC). The two
tests are accepted by the NCCN guidelines and other publi-
cations as interchangeable, measuring the same biological
effect.®!* We also considered tumors as MSI-H if they were
LS-associated tumors in patients with a germline pathogenic
mutation in one of the MMR genes. Although not all tumors
from patients with multiple malignancies were tested for
MSI, we did describe them in this cohort.

The disease-free survival (DFS), recurrence-free survival
(RFS), and OS distributions were estimated using the
Kaplan—Meier method. RFS was defined as the time from
diagnosis of the malignancy to first documented specific
malignancy recurrence. Statistical analyses were carried out
using IBM SPSS version 19.

Compliance with ethical standards

All patients signed informed consent to genetic counseling.
Research plan was reviewed and approved by the Ethics
(Helsinki) Committee at Hadassah University Hospital. The
ethics committee did not require patients’ informed consent
for this study, as this is a retrospective, anonymous review
of medical records.

Results

Entire cohort

Clinical data of 73 MSI-H cancer patients were analyzed
(Table 1). Forty-nine patients (67%) were females. Mean
age at diagnosis of first malignancy was 52.3 years. Germline
pathogenic mutation in one of the MMR genes was identi-
fied in half of the patients. Most patients (76%) had CRC,
and 23% had only extracolonic malignancies. Eight patients
(11%) had more than four malignancies each.

Mean follow-up for all patients was 8.5 years (range
0.3-49.5). Five-year OS and DFS rates of all MSI-H cancer
patients from first malignancy diagnosis were 86% and
74.6%, respectively.

CRC cohort
Fifty-six patients had 70 CRCs; six patients (11%) had
synchronous tumors, one of them presented with five primaries.
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Table | Characteristics of all MSI-H patients

Characteristic All MSI-H patients %

(N=73)
Mean age at first disease (years) 52.3 (27-91)
First diagnosis =50 years 33 54.8
Female gender 49 67.1
Germline pathogenic MMR mutation 36 49.3
Missing proteins (IHC)
MLH [/PMS2 37 50.6
MSH2/MSHé 18 24.6
Missing data 18 24.6
Number of malignancies per patient
| 48 65.7
2 12 16.4
3 5 6.8
>4 8 10.9
Patients with
Colorectal cancer 56 76.7
GY cancer (all women =49) 18 36.7
GY cancer (all women no 18 45
prophylactic surgery =40)
GU (excluding prostate) 4 55
Breast (all women) 9 18.3
Skin (all) 7 9.5
Other 9 12.3
Brain 0 0
Extracolonic malignancy only 17 232

Note: Data presented as mean (range) or n.
Abbreviations: MSI-H, high-level microsatellite instability; MMR, mismatch repair;
IHC, immunohistochemistry; GY, gynecological; GU, genitourinary.

Four patients had metachronous (7%) tumors (Table 2).
As expected, most CRCs were located in the right colon
(58%) and diagnosed at an early stage (67% at stages 1 and 2).
Eighteen percent of the tumors were poorly differentiated.

Twenty-five percent of the tumors were tested for BRAF
V600E mutation, and they were all wild type (WT). Five-year
survival of all CRC patients was 83.6%. Five-year RFS of
all CRC patients was 74.8%.

Stage 2 CRC
Not surprisingly, stage 2 CRC was the most common
malignancy in our cohort (Table 2). Two-thirds of stage 2
MSI-H CRC patients did not receive adjuvant chemotherapy.
When given, adjuvant chemotherapy was based on fluoropy-
rimidines. One stage 2 patient received adjuvant treatment,
including oxaliplatin.

Five-year OS and RFS rates of stage 2 MSI-H CRC patients
were good as expected, 89.5% and 89.7%, respectively.

Stage 3 CRC

Eleven patients had stage 3 MSI-H CRC as first CRC (Table 2).
Most of them (72%) received adjuvant oxaliplatin-based
chemotherapy. Recurrent metastatic disease was diagnosed
in over half of our stage 3 MSI-H CRC patients, with 5-year

OS and RFS rates of 58.4% and 44.7%, respectively. Most of
stage 3 patients with recurrent disease had high-risk features
for recurrence (T4 tumor, perforation, extensive lymph node
involvement, and perineural invasion). Four out of these six
patients received adjuvant chemotherapy with an oxaliplatin-
based regimen. Mean time for the diagnosis of recurrent
metastatic disease was 17.5 months (range: 748 months).

Metastatic CRC
Fifteen patients had MSI-H metastatic CRC (Table 2). Seven
of them had metastatic disease at first presentation of CRC.

Forty percent of these patients had a germline pathogenic
MMR gene mutation identified. BRAF V600E status was
known for six patients (40%); all of them were WT. Five of
the patients with no information regarding BRAF V600E sta-
tus had a pathogenic MMR gene mutation and so are unlikely
to be BRAF mutated. Three patients had MLH1 deficiency on
IHC and no information about BRAF V600E status. KRAS
status was known in 60% of the metastatic tumors, with a
mutation detected in two (13%) of them.

Only 20% of patients had liver metastases as first site of
metastatic disease. Metastasectomy rate was relatively high
with eight patients (53%) undergoing surgery (one hepatec-
tomy, two cytoreductions [CRSs], one pelvic exenteration,
two lymph-node dissections, one skeletal metastasis resected,
and one oophorectomy). Five-year OS for metastatic MSI-H
CRC was 22.9%. Median OS was 18.4 months.

Treatments administrated to metastatic MSI-H CRC
patients were heterogeneous, and we did not recognize any
trend toward prolonged responses to a specific regimen.

Two patients have no evidence of disease for over 5 years;
one had CRS and hyperthermic intraoperative peritoneal
chemotherapy (HIPEC) surgery and did not receive any
systemic treatment for metastatic disease. She has a germline
pathogenic mutation in MSH6. The second patient had retro-
peritoneal lymph node dissection and 6 months of FOLFOX
bevacizumab treatment. She has MLH1 PMS2 deficiency on
IHC, her BRAF status is not known, and she did not complete
germline mutation analysis.

Two additional patients had a prolonged course, both
of them had metastasectomy; one underwent CRS and
HIPEC and received FOLFIRI-bevacizumab for a total
of 14 months in a few intervals. He is alive with disease
42 months from initial diagnosis. IHC showed MLH1 defi-
ciency, and BRAF is WT. A second patient had a pathogenic
mutation in MSH6. He underwent retroperitoneal lymph
node dissection and received various chemotherapy lines.
He succumbed to cancer 48 months after the diagnosis of
metastatic disease.
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Table 2 Characteristics of all MSI-H CRC patients

Characteristic All CRC patients Stage | Stage 2 Stage 3 Stage 4
(N=56, tumors =70)? (N=3)* (N=35)° (N=I11)® (N=15)c
Mean age at first CRC diagnosis (years) 53.4 (27-91) 50 (47-53) 51.8 (27-86) 63.7 (47-91) 52.3 (27-91)
Diagnosis of first CRC =50 years 24 (43%) 2 (67%) 16 (46%) 2 (18%) 8 (53%)
Germline pathogenic MMR mutation 25 (45%) 2 (67%) 17 (49%) 3 (27%) 6 (40%)
Tumor site (N=70)
Right 40 (57%) 2 (67%) 26 (74%) 4 (36%) 9 (60%)
Transverse 6 (9%) 0 5 (14%) 0 0
Left 13 (19%) I (33%) 3 (9%) 4 (36%) 5 (33%)
Rectum 4 (6%) 0 1 (3%) 2 (18%) | (7%)
Missing data 7 (10%) 0 0 1 (9%) 0
Tumor differentiation (N=70)
Well moderate 42 (60%) I (33%) 28 (80%) 6 (54.5%) 6 (40%)
Poor 13 (19%) 0 2 (6%) 5 (45.5%) 8 (53%)
Missing data 15 (21%) 2 (67%) 5 (14%) 0 | (7%)
Recurrent metastatic disease NA 0 2 (6%) 6 (54.5%) NA
Patients with synchronous tumors 6 (11%) 0 4 (11%) 1 (9%) | (7%)
Patients with metachronous tumors 4 (7%) 0 3 (9%) 1 (9%) 0
First metastatic site
Liver NA NA NA NA 3 (20%)
Lung NA NA NA NA | (7%)
Retroperitoneum (including LN) NA NA NA NA 4 (27%)
Peritoneum NA NA NA NA 3 (20%)
Bones NA NA NA NA | (7%)
Ovary NA NA NA NA | (7%)
Other/multiple sites NA NA NA NA 2 (13%)
Metastasectomy NA NA NA NA 8 (53%)

Notes: Data presented as mean (range) or n (%). *Fifty-six patients had developed a total of 70 CRCs. "Stage at first CRC diagnosis. “Stage 4 data include stage 4 patients at

diagnosis and recurrence.

Abbreviations: MSI-H, high-level microsatellite instability; CRC, colorectal cancer; MMR, mismatch repair; NA, not applicable; LN, lymph nodes.

Extracolonic malignancies cohort
Gynecological (GY) malignancies

Eighteen women had a GY malignancy (Table 3). There were
49 women in this cohort; 9 of them (18%) had prophylactic
hysterectomy and oophorectomy before they had a GY can-
cer. This makes a rate of 45% GY malignancy in women
who did not have a prophylactic surgery.

Mean age at diagnosis of GY malignancy was 52.8
(40-86) years, and 33% of patients were diagnosed with
GY malignancy at or before age 50. As expected, most
GY malignancies were uterine cancers, half of them were
endometrioid type. There were two cases of ovarian cancer
(serous and clear cell histology) and one case of uterine cervix
cancer with endometrioid histology. Most GY cancers were
diagnosed at an early stage (78%), and only 27% of patients
got adjuvant chemotherapy. Five-year OS rate for GY MSI-H
malignancy was 100%, and 5-year RFS rate was 93.3%.

One patient had recurrent metastatic disease; she was
43 years when diagnosed with stage 1 endometrial cancer,

Table 3 Patients with gynecological malignancies

Characteristic Number %
of patients
(N=18)
Mean age at diagnosis (years) 52.8 (40-86)
Diagnosis =50 years 6 333
Pathogenic germline MMR mutation 12 66.7
Tumor site*
Uterine 16 84.2
Ovary 2 10.5
Cervix | 53
Stage at diagnosis
| 15 789
2 0 0
3 | 53
4 0 0
Missing data 3 15.8
Adjuvant chemotherapy 5 27.8
Adjuvant radiotherapy 7 38.8
Recurrent metastatic disease | 5.5

Notes: Data presented as mean (range) or n. *One patient had synchronous ovarian
and uterine tumors.
Abbreviation: MMR, mismatch repair.
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mixed serous, and endometrial histology. The patient
underwent surgery and completed adjuvant chemotherapy
with carboplatin and paclitaxel but presented with meta-
static disease 7 months after initial diagnosis. A pathogenic
mutation in MSH6 was detected. She is currently alive with
disease, >3 years after diagnosis of metastatic disease, with
a partial response to anti-PD-1 therapy.

Breast cancers

Nine women (18%) had 11 breast cancers (Table 4). Most
breast cancers (78%) were invasive ductal carcinomas,
55% were estrogen receptor positive, none were human
epidermal growth factor receptor 2 positive, and 22% were
triple negative. Forty-four percent of breast cancers were
diagnosed at stage 3, and two women had bilateral breast
cancers. None of the women had recurrent metastatic breast
cancer.

Other extracolonic malignancies

Seventeen patients (23%) had only extracolonic cancers. Four
patients (5%) had six genitourinary malignancies (excluding
prostate cancer). Three patients had prostate cancer. Seven
patients (9%) had skin cancers (two malignant melanomas,
three basal cell carcinomas, one squamous cell carcinoma,
and one sebaceous carcinoma). Other malignancies were
MALT lymphoma of the stomach, lung cancer, colon

Table 4 Patients with breast cancers

Characteristic Number of %
patients
(N=9)
Mean age at diagnosis (years) 61.7 (43-78)
Diagnosis =50 years 2 22.2
Pathogenic germline MMR mutation 5 55.5
Stage at diagnosis
| 4 44.5
2 | I
3 4 445
4 0 0
Histology
Invasive ductal carcinoma 7 77.8
Invasive lobular carcinoma | Il
Papillary carcinoma | I
Receptors
ER positive 5 55.5
HER?2 positive 0 0
Triple negative 2 222
Bilateral breast cancer 2 222
Recurrent metastatic disease 0 0

Note: Data presented as mean (range) or n.
Abbreviations: MMR, mismatch repair; ER, estrogen receptor; HER2, human
epidermal growth factor receptor 2.

carcinoid, and two cases of thyroid cancer (medullary and
papillary histology).

Only one patient had gastric cancer. She has a pathogenic
mutation in MSH6. She was diagnosed with metastatic
disease to her adnexa at the age of 77. She had partial gas-
trectomy and oophorectomy. She received only four cycles
of chemotherapy with carboplatin and fluorouracil with low
tolerance. Since then she is receiving an allogeneic vaccine
and is alive 4 years after diagnosis. Lately, she had a solitary
lung nodule that is highly suspicious for metastatic disease,
continuing surveillance.

Discussion

In this study, we summarize the molecular and clinical data
of MSI-H cancer patients. This enables a view of real-life
practice and outcomes of this unique patient population.

A noticeable finding in our cohort is the fact that 67% of
patients were females. One can argue that this is solely due
to a referral bias (more women referred to genetic counsel-
ing due to endometrial cancer), but an association between
female gender and MSI-H has been described previously in
the literature.!®'52*3° Most of these published data are based
on routine screening of CRC samples, thus, the possibil-
ity of a referral bias is less likely. Overrepresentation of
the female gender is established in the subset of sporadic,
MSI-H, BRAF-mutated CRC, and might be explained by
the effects of estrogen withdrawal with increasing age, as
estrogen protects against tumor instability by decreasing the
promoter methylation.>'>* BRAF status was known only for
nine women in our cohort, all of them were WT.

The outcomes of our MSI-H cancer patients cohort con-
firm the previously described favorable prognosis of MSI-H
CRC and other malignancies exhibiting MSI-H.*-11:25:2835

Our CRC patients group had a 5-year OS rate of 75.9%.
This result is much better than the 64.9% 5-year OS reported
by the Surveillance, Epidemiology, and End Results Program
(SEER) database from 2005 to 2011.*%7 An important fact
that has to be considered when comparing these outcome
data is the high percentage of early-stage cases in our cohort;
almost 70% of CRC patients in our cohort were diagnosed
with localized (stages 1 and 2) disease, compared to <40%
in the SEER database.

Looking at per stage survival data, our 5-year OS rates
of stage 2 CRC patients were similar to the SEER database
localized CRC (stages 1 and 2) 5-year OS rates; 89.5% vs
90.1%, respectively.’® Taking into consideration the fact
that the SEER data analysis includes stage 1 CRC, our data
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of stage 2 only patients are slightly better. These data are
consistent with previous reports of favorable early MSI-H
CRC patient prognosis.!>** Hutchins et al'> analyzed MSI,
KRAS, and BRAF status of almost 2,000 stage 2 and 3 CRC
patients randomly assigned between fluorouracil and folinic
acid chemotherapy and no chemotherapy in the Quick and
Simple and Reliable (QUASAR) trial. Most patients were
stage 2. They found that the recurrence rate for MSI-H
tumors was half that of MMR-proficient tumors (11% vs
26%) and was not significantly different between BRAF
mutant and WT tumors. They found no evidence that patients
with MSI-H fail to respond to chemotherapy and concluded
that the absolute benefit from chemotherapy is likely to be
proportional to the absolute risk of recurrence.

We were interested in understanding the impact of
the MSI-H phenotype on advanced stage CRC prognosis.
Limited data about stage 3 MSI-H CRC patients are avail-
able since many publications report the outcomes of stage 2
and 3 patients together.*’

The few publications from recent years that did stratify
patients by stage conclude that the prognosis of stage 3 MSI-H
CRC patients was similar or better compared to MSS CRC
patients.™*! Sinicrope et al?? analyzed molecular markers in
stage 3 CRC patients treated with FOLFOX + cetuximab and
found a similar DFS rate of ~70% for patients with MMR-de-
ficient sporadic or familial subtypes and patients with MMR-
proficient tumors without BRAF or KRAS mutations.

Our stage 3 MSI-H CRC patients were worrisome with a
S-year RFS rate of 44.7%. This high recurrence rate is worse
than expected and is not explained by overrepresentation of
BRAF-mutated or rectal tumors that are considered more
aggressive. As described previously, the majority of patients
with recurrent stage 3 disease had adverse prognostic factors
at diagnosis. Extensive lymph node involvement increased
the risk of recurrence in MSI-H tumors with a 5-year DFS
rate of 48%—57%.% It is worth noting that the high recurrence
rate did not compromise the 5-year OS rate of this group,
which was 70%, similar to the reported survival rates by the
SEER database for all stage 3 CRCs.*’

Metastatic MSI-H CRC patients are rare, thus less is
known about the significance of MSI-H as a prognostic and
predictive marker in this patient group. Our cohort included
15 metastatic MSI-H CRCs. The 5-year OS rate of this group
was 22.9%, which is better than the 13% 5-year OS rates
reported by the SEER database for stage 4 CRC patients.”’
Median OS in our MSI-H CRC group was 18.4 months, also
slightly better than the median OS of 14 months reported
for all metastatic CRC patients.*® Median OS for metastatic

MSI-H CRC was 15.4 months in a cohort published by
Goldstein et al.'® They concluded that compared with his-
torical controls, patients with MSI-H metastatic CRC do
not appear to have improved outcomes and they did not
find support for MSI-H status predicting differential chemo-
therapy benefit in metastatic patients. In their cohort, 23%
of patients underwent metastasectomy, with an improved
median survival rate of 33 months. Slightly more than half
of our metastatic CRC patients had surgery for metastatic
disease (excluding primary tumor resection), and only one
of those was hepatectomy. Although our numbers were too
small to assess the influence of this parameter on patient
survival, it is worth noticing that all patients with very long
survival underwent metastasectomy.

It is also worth mentioning that a relatively high percent
of our patients had peritoneal or retroperitoneal spread as first
metastatic site. These data imply that MSI-H CRCs might
have a different spreading pattern.

Immunotherapy strategies in oncology play a central role
in many different malignancies. MSI-H is now considered
a predictive biomarker for a good response to checkpoint
inhibitors in CRCs and other malignancies.?* The assumed
mechanism behind this is the hypermutability state of these
tumors that have the potential to encode “nonself” immu-
nogenic antigens.*

The prognostic and predictive significance of MSI-H
in extracolonic malignancies has been less studied. Unfor-
tunately, the number of extracolonic malignancies in our
cohort was too small to enable statistical analysis. This may
represent underdiagnosis of MSI-H in patients with extra-
colonic malignancies. We do describe an unusual prolonged
course of a patient with metastatic MSI-H gastric cancer
who had no evidence of disease for 4 years with hardly any
systemic treatment but a vaccine. Whether the combination
of metastasectomy and immunotherapy confers a potential
for long-term responses in this unique subset of patients is
an interesting question.

Nine women (18%) had 11 breast cancers in our cohort.
There is a debate in the literature whether LS carriers are
at increased risk of breast cancer.”“** Almost half of our
breast cancer patients were diagnosed with advanced stage
cancers, so it is less likely that the reason for this number is
overscreening. None of the patients had recurrent metastatic
disease. We did not recognize any unique profile of these
breast cancers. Our data highlight the need for further
research of the risk of breast cancer in LS carriers.

In the majority of our cases, the diagnosis of MSI-H was
made after the patients were treated for their malignancy.
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Whether knowing MSI status at initial diagnosis, prior to
treatment decisions, will affect treatment management is
another interesting issue.

Our study has several limitations. It is retrospective, and
the sample size of patients is small. The study was conducted
over a decade; MSI tests were not homogenous, as they were
performed over the years in different laboratories; treatment
standards have changed over time; thus patients might have
been managed differently for similar disease. Moreover,
choice of therapy for each patient was dependent upon the
treating physician. This led to a high variability of treat-
ment protocols and did not allow for sufficient numbers for
analysis. Data were collected and analyzed before immuno-
therapy agents were available for MSI-H cancer patients.
Our patient cohort consists mainly of patients referred to
genetic counseling, a fact that might lead to underrepresen-
tation of patients with sporadic MSI-H cancers. We did not
have BRAF V600E mutation analysis for all patients. Some
of them had a pathogenic mutation in one of the MMR genes
so are less likely BRAF mutated. Overall, we did not have
BRAF V600E status or a pathogenic mutation in MMR gene
in 26 patients (35%).

Despite its limitations, our study presents a unique com-
bination of genetic and clinical data, including treatments
administrated to patients, surgical interventions, and most
importantly, patient outcomes. This gives a perspective
of real-life practice, challenges, and outcomes of MSI-H
cancer patients.

Conclusion

While confirming the overall good prognosis of the patient
population with MSI-H cancers, our study highlights
the open question of whether this favorable prognosis is
maintained in advanced stages. Our stage 3 MSI-H CRC
patients had an unfavorable prognosis with >50% recur-
rence rate. Patients with metastatic MSI-H CRC did not
seem to have a favorable prognosis and might have a unique
spreading pattern. These data strengthen the need for further
research and new, tailored treatment strategies for MSI-H
cancer patients.
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