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The prognostic role of microsatellite instability in colorectal cancer patients

BACKGROUND: Data from the literature regarding the prognostic ‘wole of DNA, mismasch repair system (MMR) in col-
orectal cancer are still controversial.

A: The aim of the study was to identify the prognosticwole of different phemotypic, clinical and pathological charac-
teristics in microsatellite unstable vs. microsatellite stable colorectal camcersin_terms of survival and disease free interval.
MEtHODS: We conducted a retrospective study that included a total of 103 patients who underwent curative surgery for
colorectal cancer. Immunobistochemistry testing revealed MLHI, MLH2, MLHG6, PMS2 genes and mutations of the
BRAF gene. We identified three groups of patientss: patienss with colovectal tumors with MSI produced by hypermethy-
lation, (MLHI/BRAF+) group, patients avith microsatellitel instable tumours produced by genetic mutations MSI
groupb(MLHI, MLH2, MLHG6, PMS2) and patients=with microsatellite stable tumours (MSS).

Resutrs: The study shows that: MSI tumours (MLHI/BRAF+) group occur more frequently in women (p=0.05), on
the right side of the colon (p=0.001). The 5-yearssurvival rate was higher in patients with MSI tumours (MLHI/BRAF+)
group than in those withmicrosatellite stable_tumours, the differences were not statistically significant ; relapse rate was
higher in patients with MSI tumors thanyin hose with MSI tumours (MLHI/BRAF+) group (p=0.03) or with MSS
tumors (p=0.004).

CONCLUSIONS:  1he identification of smicrosatellite unstable colorectal tumours is an important molecular marker with
role in recognitiomsubgroups of pdtients with different phenotypic characteristics, survival and relapse rates.

Key worps: Colorectal cancer, Mismatch repair genes, Prognostic role

Introduction

Most colorectal caticers arise from chromosomal insta-
bility in the adenoma-carcinoma sequence, but about
20% of colorectal cancers develop via an alternative path-
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way of tumour genesis characterized by microsatellite
instability (MSI). Microsatellites are short and repetitive
sequences in the DNA structure, prone to mutations.
During DNA replication, errors may occur in DNA
sequences. DNA mismatch repair (MMR) is a system
composed of repair genes of mismatched nitrogenous
bases, whose role is to fix errors that occurred during
replication. If there is a malfunction in the MMR sys-
tem, microsatellite errors occur, phenomenon called
microsatellite instability, responsible for the accumulation
of somatic mutations of the oncogenes or suppressor
genes playing an important role in tumour initiation and
progression. These tumours are characterized by
microsatellite instability (MSI), while those where this
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ABBREVIATIONS

MMR: mismatch repair

MSI: microsatellite instability

MSS: microsatellite stability

MLH1: human mutator L homolog 1

MSH2: human mutator S homolog 2

MLH3: human mutator L homolog 3

MSH3: human mutator S homolog3

MSH6: human mutator S homolog 6

PMS2: human postmeiotic segregation increased 2
GTBP: guanine/thymidine mismatch-binding protein
LNR: lymph node ratio

phenomenon does not occur are characterized by
microsatellite stability (MSS) .!

There might be a sporadic malfunction of the MMR
system triggered by the hypermethylation of the pro-
moter region of the MLHI repair gene, which causes a
reduction or loss of MLH1 expression or a genetic ‘muta-
tion by inactivating one of the genes of the MMR sys-
tem: MLH1, MSH2, MLH3, MSH3, MSHG6,,PMST,
PMS2, GTBP 2.

There was great variability in terms of survival and prog-
nosis in the subgroup of patients with coloreetal cancer
characterized by MSI. Studies investigating the phenotyp-
ic differences between different types of colorectal eancers
displaying microsatellite instability are,cofitroversial 34, The
proposed study aims to identify various phenotypic, clin
ical and pathological characteristics with a pregnostic role
in sporadic colorectal'\cancers, with micresatellite insta-
bility in comparison‘to inhefited cancers orycancers that
do not display microsatellite instability, ‘and to determine
any differences between the threeyentities in terms of
cancer-specific  survival, disease=free hinterval and the
occurrence of relapses.

Materials and Méthods

To achieve the objectives we conducted a retrospective
study on a total of 103 patients diagnosed with col-
orectal cancer stage I-III, hospitalized and consecutively
undergoing radical surgery between January 2013 and
December 2015. The following patients were excluded
from the study: patients with distant metastases detect-
ed pre- or intraoperative, synchronous primary tumour,
inflammatory bowel disease, patients with other histo-
logical types of cancer besides adenocarcinoma, patients
undergoing emergency surgery, patients receiving preop-
erative radiotherapy, patients who died in less than 30
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days after surgery, patients with missing data and those
who did not sign the informed consent form.

A database was created including demographic data (age,
gender, area of origin), clinical and anamnestic data
(symptoms, duration of symptoms, the main comor-
bidities), laboratory examinations (WBC count, lym-
phocyte count, neutrophil count, neutrophil-to-lympho-
cyte ratio, platelet count, haematocrit, haemoglobin),
paraclinical data (tumour location, histological type),
intraoperative findings (tumour location, loco-regional
extension, distant metastases, type of surgery), patholog-
ical findings (tumour size, macroscopic appearance, his-
tological type, tumour grading, tumour stage °, lymph
node stage °, number of lymph nodes resected, ‘the ratio
of involved to the total resccted lymph,nodes defined as
lymph node ratiof (NRL), vascular dnvasion;perineural
invasion, presence ©f necrosis and\ifs quantification,
quantificatiofi of the mucinous/component.

The following were considered: WBC count defined in
three ranges (<8500/mm?; 8500-11000/mm?3;
>11000/mm?) according to/ Ieitch et al. ¢, lymphocyte
count (<1000/mm?3; 10003000/mm?; >3000/mm?3), neu-
trophil count (<7500/mm?;'57500/mm?), neutrophil-to-
lymphocyte ratio (5¢being’ considered as interval value),
haemoglobin (1135 to 15 g/dl), haematocrit (37-47%),
platelets (150000-370000/mm?), according to studies by
Sasaki et ‘al. 7, the presence of anaemia (<11 g/dl in
men; <10 g/dl“in women).

A new.anatomopathological microscopic examination was
conducted by analysing tumour invasion margins and
based on the newly defined TNM staging system accord-
ing to the latest edition of the AJCC Cancer Staging
Manual 3, the seventh, effective from 1 January 2010.
Based on studies by Petersen et al. (8), the Petersen index
was calculated, the scores being subdivided into low risk
(0-1) and high risk 2.

Local inflammatory response was calculated using
Klintrup criteria °, at the edge of the invaded tumour,
quantifying the local inflammatory infiltrate. Score 0 was
assigned in case of complete absence of inflammatory
infiltrate at the edge of the invaded tumour. Score 1 was
assigned to a minimum or average infiltrate and score 2
to a prominent inflammatory infiltrate. Score 3 indicates
an extremely rich inflammatory infiltrate which occa-
sionally disrupts cellular architecture. Local inflammato-
ry response is considered low for scores 0 and 1, and
high for scores 3 and 4.

Tumour necrosis was also quantified '°, assigning score
0 for absence of necrosis, 1 for “focal” necrosis, less than
10%; 2 for “moderate” necrosis, between 10 and 30%;
3 for “extensive” necrosis, more than 30%, according to
Richards et al. 2012 1.

When quantifying mucinosa, 0 score was assigned in case
of complete absence of the mucinous component; 1 for
minimal mucinous component, less than 10%; 2 for
moderate mucinous component, between 10-50%, and
3 for extensive mucinous component, over 50%.
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For patients with stage III cancer, the lymph node ratio
(LNR) was calculated by dividing the number of tumor
invaded lymph nodes to the total number of resected
lymph nodes. Based on this criterion, patients were divid-
ed into 5 groups (<0.10, 0.11-0.21, 0.22-0.36, 0.37-0.6
and >0.61). This LNR classification had already been
applied in several previous studies »13.

The genetic study was performed using immunohisto-
chemistry to determine MLH1, MLH2, MLH6, PMS2
gene expression. In this regard, at least one representa-
tive paraffin block was purchased for each patient, as
indicated by the pathologist who reviewed the slides with
histological specimens, which should contain colon can-
cer tissue, as well as normal colon tissue adjacent to the
tumor. Immunohistochemistry was performed using the
streptavidin-biotin complex method (DAKO,
Carpinteria, CA) b.

For samples that showed absence of gene expression for
MLHI, considering that it can occur through both pro-
moter hypermethylation of DNA repair gene MLHI1
(sporadically) and autosomal dominant inheritance, a sec-
ond examination was conducted consisting in testing
BRAF V600E gene mutation. In patients with the lack
of MLH1 expression and the presence of BRAF V600E
mutation, the mechanism of carcinogenesis is considered
to be determined by MLH1 promoter hypermethylation,
which is sporadic.

Patients were followed for a period of 5 years,vafter 3
and 6 months in the first year after surgéry and annu-
ally in the coming years, through complete clinical exam-
ination, laboratory tests, chest X-ray, abdominal ultra-
sound, colonoscopy and CT fof sereéning purposes.
Patients with stage III cancer received chemotherapy with
5-fluorouracil.

All patients included in the studyusigned the informed
consent form and the study was approved<bysthe Ethics
Committee by the boardfof our institutien.

Distant recurrences were identified by general local exam
and paraclinical® examination (laboratory tests, chest X-
ray, general ultrasound, computeditomography, scintig-
raphy), while local recurrences werewdetected by abdom-
inal ultrasound and/or lower, gastrointestinal endoscopy
with anastomotic biopsy/ The period (number of months)
following surgery unfil, the=eecurrence of local-regional
or distant recurrences was calculated and defined as
relapse-free survival.

Statistical ~analysis, was performed using MedCalc
Statistical Software version 16.8 (MedCalc Software bvba,
Ostend, Belgium, https://www.medcalc.org; 2016). Data
were presented as nominal, ordinal or quantitative.
Quantitative data were tested for normality using the
Kolmogorov-Smirnov test. Quantitative variables were
described as median and 25th and 75th percentiles (non-
normal distribution). Nominal and ordinal variables were
described as frequency and percentage. The comparison
between the two groups was performed using the Mann-
Whitney test. Differences in frequency of a nominal or

ordinal variable between the two groups were tested using
the chi-square test or Fishers test, as appropriate.
Differences in survival or relapse between the two groups
were checked with the log-rank test and Kaplan-Meier
curve. A p value of <0.05 was considered statistically sig-
nificant.

Results

Immunohistochemistry showed that of the total of 103
patients, 21 (20.3%) had absent expression of MLHI,
2 (1.9%) had absent expression of MLH1 and PMS2,
1 (0.9%) had absent expression of MSH241 (0:9%) had
absent expression of*"MSH2;,MSHG6 and 'PMS2, and 9
(8.73%) had absént expression of PMS2. " patients
where MLH1 gene expression was.absent, a second exam-
ination was performed”consisting,of BRAF V600E gene
mutation_testing. The presence of BRAF gene mutation
was identified 10718 (17.47%) patients, who were cate-
gorized as MLH1/BRAF+ group. The other patients who
hdd absentsexpressio, of M LH1 associated with absent
BRAF mutation, as, well as patients who had absent
expressions of the genes mentioned above were includ-
ed in the group of patients with microsatellite instabil-
ity cancers (MSI group).

Therefore, three jgroups of patients were produced: one
group of 18 patients with microsatellite instability of spo-
radie,coloreetal cancers, the MSI (MLH1/BRAF+) group,
a second group of 16 patients with microsatellite insta-
bility of colorectal cancers with genetic defects of one
of.the MLH1, MSH2, MSH6, or PMS2 genes, the MSI
group, and a third group of 69 (67%) patients with
microsatellite stable colorectal cancers, the MSS group.
In terms of age, the patients in the sixth decade were
more numerous in the entire study group. This distrib-
ution was also maintained within the three groups. The
main clinical characteristics of the study group are pre-
sented in Table 1.

The sex ratio in the entire group was 42.8% women
and 57.2% men.

In the MSI (MLH1/BRAF+) group, 2 patients (11.1%)
had rectal cancer and 16 (88.9%) colon cancer. In the
MSI group, four patients (25%) had rectal cancer and
12 (75%) colon cancer, and in the MSS group, 44
patients (63.7%) had rectal cancer and 25 (36.3%) colon
cancer. Differences between the MSI (MLH1/BRAF+)
group and the MSS group were highly statistically sig-
nificant (p<0.001), as well as those between the MSI
and the MSS group (p=0.01).

The most frequent location of the tumour in the MSI
(MLH1/BRAF+) group was on the right side of the
colon. In the MSI (MLH1, MSH2, MSH6, PMS2)
group, the predominant location was on the right side
of the colon in five (31.2%) patients, on the left side
of the colon in four (25%) patients, in the transverse
colon in three (18.75%) patients, in the lower bound-
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TaBLg I - Clinical and pathologic characteristics of patients in the three groups

Variable MSI MSI MSS P
(MLH:/BRAF+) (MLH1, MLH2, MLH6, PMS2)

Age 61 (55.7; 70.2) 66 (565 72.7) 67(55;71) 0.3

Gander 12 (66.7%) 5(31.2%) 27 (39.1%) 0.05

F 6 (33.3%) 11 (68.8%) 42 (60.9%). NS
M
urban 15 (83.3%) 12 (75%) 39 (56.5%)
rural 3 (16.7%) 4 (25%) 30 (43.5%) 0.3
Symptoms
Pain 13(72.2%) 8 (50%) 20 (29%) NS
Transit disorders 4 (22.2%) 4 (25%) 26(37.7%) NS
Haematochezia 1 (5.6%) 3 (18.75) 11 (16%) NS
Tenesmus 0 1 (6.25%) 12(17.3%) >0.05
Symptom duration
< 6 months 16 (88.9%) 9 (61.2%) 41 (58.5%) NS
> 6 months 2 (11.1%) 7 (38.8%) 28.(40.5) 0.2
Location:
Right side of the colon 9 (50%) 5 (31.2%) 7 (10.2%) <0.001
Transverse colon 1 (5.6%) 3 (18.75%), 2 (2.9%) NS
Left side of the colon 6 (3.33%) 4 (25%) 16 (23.2%) NS
Rectosigmoid junction 1 (5.6%) 1 (6.3%) 10 (14.5%) NS
Upper part of the rectum 1 (5.6%) 0 10 (14.5%) NS
Lower part of the rectum 3 (18.75%) 24 (34.8%) 0.002
WBC COUNT
<8500/mm’ 0 1(6.2%) 5 (7.2%) NS
8500-11000/mm’ 16 (88:9%) 15(93.8%) 61(88.4%) 0.6
>11000/mm’ 2 (11.1%) 0 3(4.3%) NS
median 7035 (5500;8997,5) 7900 (6900;9600) 7200(6212:8975) NS
NEUTROPHIL/LYMPHOCYTE RATIO
>5 2 (12.5%) 1 (5.6%) 8 (11.6)) NS
<5 14 (85.7%) 17 (94.4%) 61 (88.4%) NS
median 2,65 (2;3.22) 3.36(2.58;4.9) 2.86 (2.18;3.62) 0.04
Hemoglobin (mg/dI) 10.5 (8.68;12.28) 12.5 (10.3;14) 12.4 (10.6;13.3) 0.08
PLATELET COUNT/mm’ 298500 (251250;444250) 264000 289500 0.06

(237000;397000)

(245000;359000)

ary of the rectum in{ three,(18.75%) patients, and in
the recto sigmoid junction in one patient. In the MSS
group, the tumour was located in the rectum in 44
(63.7%) patients. There were statistically significant dif-
ferences regarding the location of the tumour on the
right side of the colon between the MSI (MLH1/BRAF+)
group and the MSS group (p<0.001), as well as between
the MSI (MLH1, MSH2, MSH6, PMS2) group and the
MSS group (p=0.44). There were also statistically sig-
nificant differences in terms of tumour location in the
lower rectum between the MSI (MLH1/BRAF+) group
and the MSS group (p=0.002). There were no statisti-
cally significant differences between the two MSI groups
(p=0.5) regarding tumour location.
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Regarding the general inflammatory response, quantified
by WBC count, neutrophil-to-lymphocyte ratio, and
platelet count, differences between groups were not sta-
tistically significant. In contrast, patients with anaemia
were more likely to belong to the MSS group (44
(63.8%) than to the MSI (MLH1/BRAF+) group (17
(50%). The main pathological characteristics are shown
in Table IL

There were statistically significant differences in terms of
vegetant macroscopic tumour appearance between the
group of patients with MSI (MLH1/BRAF+) group and
the group of patients with microsatellite stable tumours

(p=0.05).
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TABLE 11 - Pathological characteristics of patients in the three groups

Variable MSI MSI MSS P
(MLH, /BRAF+) (MLH1,MLH2,MLHG6,PMS2)

T<2 5 (27.8%) 4 (25%) 12 (17.4%) NS
T>2 13 (72.2%) 12 (75%) 57 (82.6%) 0.9
No 10 (55.5%) 9 (56.3%) 41 (59.4%) NS
N, 6 (33.3%) 3 (18.7%) 19 (27.5%) 0.8
N, 2 (11.2%) 4 (25%) 9 (13.1%) NS
TNM
I 4 (22.2%) 3 (18.75%) 9 (13%) NS
1A 4 (22.2%) 5(31.25%) 23 (33.3%) NS
11B 2 (11.1%) - 7 (10.1%) NS
1IC - 1 (6.25%) 1 (1.4%) NS
IIIA - 1(6.25%) 2 (2.9%) NS
I1IB 7 (38.9%) 3 (18.75%) 207(29%) NS
IIIC 1 (5.6%) 3 (18.75%) 7 (10.1%) 0.9
Number of excised nodes 13 (12;12.75) 13 (12;17) 12 (10414) 0.01
LNR1 5 (62.5%) 1 (14.3%) 9 (31.03%) NS
LNR2 2 (25%) 1 (14.3%) 8 (27.6%) NS
LNR3 - 4 (57.1%) 51(17.23%) 0.6
LNR4 1(12.5%) 1 (14,3%) 4 (13.8%) NS
LNR5 - - 3 (10.34%) NS
Macroscopic appearance
- vegetant 13 (72.2%) 6 (37.5%) 15 (21.8%) NS
-ulcero-vegetant 4 (22.2%) 5 (31.25%) 29 (42%) 0.05
-ulcero-infiltrative 1 (5.6%) 5.(31.25%) 25 (36.2%) NS
TUMOUR SIZE
<4 cm 5 (27.8%) 1 (6.2%) 26 (37.7%) NS
>4 cm 13 (72.2%) 15 (93.8%) 42 (62.3%) NS
median 5 (3,757) 7 (5:8) 5 (3,5;6) 0.003
TUMOUR GRADING
Gl 4 (22.2%) 9 (56.2%) 19 (27.5%) NS
G2 12.(66.7%) S (31.5%) 44 (63.7%) 0.7
G3 2 (114%) 2 (12.3%) 5 (7.2%) NS
G4 1 (1.6%) NS
KLINTRUP SCORE
Low grade (0;1) 5 (27.8%) 9 (56.2%) 37 (53.6%) NS
High grade (3;4) 13 (72:2%) 7 (43.8%) 32 (46.4%) 0.3
PETERSEN SCORE
Low risk (0-1) 17 (94.45%) 12 (75%) 59 (85.5%) NS
High risk (2-5) 1(5755%) 4 (25%) 10 (14.5%) 1
Venous invasion 2(11.1%) 4 (24%) 9 (13%) 0.5
PERINEURAL INVASION - 1 (6.25%) 5 (7.2%) 0.6
NECROSIS
0 2 (11.1%) 3 (18.8%) 13 (19.1%) NS
1 8 (44.4%) 6(37.5%) 26 (38.2%) NS
2 5 (27.8%) 4 (25%) 22 (32.4%) NS
3 3 (16.7%) 3 (18.8%) 7 (10.3%) 0.6
MUCINOUS COMPONENT
0 48 (70.6%) NS
1 12 (66.7%) 9 (56.2%) 7 (10.3%) NS
2 2 (11.1%) 1(6.2%) 5 (7.4%) NS
3 3 (16.7%) 2 (12.5%) 8(11.8%) >0.05
1(11.1%) 4 (25%)
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Fig. 1: The Kaplan-Meier curve of recurrence for MSI (Al) and MSI
(MLH1/ BRAF+) (A2) groups.

In terms of size, median tumour size was 7 em_>%\in
the MSI group, 5 (3.75; 7) cm in the MSK, group
(MLH1/BRAF+), and 5 cm®>¢ in the grodp MSS group.
There was a statistically significant difference between
the MSI group and the MSS group (p=0.003).

Our findings show that there are’nostatistically signif-
icant  differences  between “patients with & MSI
(MLH1/BRAF+), MSI and¢MSS ‘tumours in terms “of
TNM staging, T or N stage., However, there ate differ
ences in terms of LNR¢values, which werethigher in the
MSS group.

The 5-year suryival) off patients with MSI “tumours
(MLH1/BRAF+),was 83:3%, where'15 out of 18 patients
survived, and recurrence rate was 5:6%, 1’ patient in 18
presenting distant recurrence. Thewpatients in the MSI
group had a survival rate of 56.2%, 9 out of 16 patients
survived 5 years after surgery, 'and recurrence rate was
37.5%, 6 out of 16 ‘patiéntswhad recurrence, of which
3 had distant recutrenceiand 3 local recurrence. When
comparing survival and recurrence rates in these two
groups of patients, there was a significant statistical dif-
ference in terms of recurrence (p=0.035, Fisher test). The
patients in the MSI (A1) group were more likely to have
recurrent disease in 5 years than those in the MSI
(MLH1/BRAF+) group (A2) (6 (37.5%) vs. 1 (5.6%)
(p=0.03) (Fig. 1).

In the group of patients with microsatellite stable col-
orectal tumors, the 5-year survival rate was 63.8%
(44/69) and recurrence rate was 40.6% (28/69).

There were no statistically significant differences in sur-
vival (p=0.58) or recurrence (p=1) when comparing sur-
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vival and recurrence rates between patients in the MSI
group and those with microsatellite stable tumours. On
the other hand, there was a statistically significant dif-
ference in terms of recurrence (Fisher exact test, p=0.004)
between the MSI (MLH1/BRAF+) group and the MSS
group, but no statistically significant difference in terms
of survival (p=0.1). Recurrence after 5 years was more
likely to occur in patients in the MSS group than in
those in the MSI (MLH1/BRAF+) group (28 (40.6) vs.
1 (5.6)) (p=0.01).

A thorough analysis of the group of patients with MSI
tumours showed that in 9 out of 16 cases the PMS2
gene stood out as the only one affected. In_these cases,
survival rate was 44.4%,, with 4 out of 9spatient dying,
and recurrence rateswas 55:5%, where 33.3%) distant
recurrence and 22.2%.local recurrence, withhno statisti-
cally significane. differences compared” with the other
tumours, both in terms of 5-year,survival’(p=0.35), and
recurrence_(p=0.14). In twao, cases;the affected PMS2
gene was accompanied by, MBH1 gene defect and in
these situations survival’was50%:

Discussions

The data in ouristudy show that following immunohis-
tochemistry aimed at identifying the absence of MMR
genesexpression’(MLH1, MSH2, MSH6, PMS2), a num-
ber “of 34 patients revealed absent expression, indicating
microsatellite instability.

MIH1 gene expression was absent in 23 patients, of
which 18 had BRAF gene mutations, where loss of
MLHI1 gene expression occurred through promoter
hypermethylation resulting in spontaneous MMR system
impairment. Data from the literature show that 15-20%
of colorectal cancers result from this mechanism !.

In the present study, the involvement of MLHI and
MSH2 genes was low compared to data in the litera-
ture, where values go up to 40% °. We identified 9
patients with the absence of PMS2 gene expression, a
gene whose involvement was significant in our study,
whereas data in the literature show that the involvement
of this gene occurs in 5-10% of cases °. In Romania,
there are no genetic studies on extensive groups of
patients with colorectal cancer regarding the clinical
expression of MMR gene mutations. Studies in the lit-
erature refer to population groups such as the US 3,
Japan 7, Norway !° and Iran '°. According to our study,
the number of patients with mutations in MLH1 and
MLH2 genes was low, and patients with mutations in
PMS2 gene were in greater numbers, which may be a
characteristic of the population studied.

According to data in our study, in groups of patients
with MSI tumours (MLH1/BRAF+) the predominant loca-
tion was in the colon (88.9%), namely on the right side

of the colon, which explains the predominant symptom -
pain. In patients with MSI tumours (MLH1/BRAF+) there
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was no case of lower rectal location and differences were
statistically significant.

MSI tumours had larger long-axis colonic dimensions
than other cases, and MSI tumours (MLH1/BRAF+)
were mainly vegetant, probably due to their prevalent
location on the right side of the colon.

Our findings show that there are no statistically signif-
icant  differences  between  patients with ~ MSI
(MLH1/BRAF+), MSI and MSS tumours in terms of
TNM staging, T or N stage. However, there are differ-
ences between LNR values, which were higher in MSS
tumours.

Although there are studies in the literature showing the
importance of the inflammatory response in colorectal
cancer in general and in colorectal tumors with
microsatellite instability in particular 41718, our find-
ings do not confirm the data in the literature regarding
inflammation in tumours displaying microsatellite insta-
bility. Cellular components that make up the general
inflammatory system (leukocytes, neutrophils, lympho-
cytes, neutrophil-to-lymphocyte ratio, platelets) did not
differ significantly, and Klintrup score assessing local
inflammatory response also showed no statistically sig-
nificant differences between the groups of patients with
MSI (MLH1/BRAF+), MSI and MSS tumours.

The results of the present study show high 5-yedr, sut-
vival rates and low recurrence rates gn, MSI
(MLH1/BRAF+) tumours, while in MSI tumours sur-
vival rates were lower and recurrence rates were) statisti-
cally significantly higher. The patients in the MSI group
were more likely to develop recurrence after Seyears than
those in the MSI (MLH1/BRAF#) group. The explana-
tion could be that MSI tumoursimight be more aggres-
sive or that these types of gumours, d6 not respond ‘to
adjuvant therapy. There are no_studies in the litcracure
separately determining_ the phenotypic characteristies and
the clinical and therapeutic’ implicationsy of MSI
(MLH1/BRAF+) and MSI ttimours,the only differences
being recorded” between tumours displaying general
microsatellite  instability and “microsatellite  stable
tumours.

Literature data on the responseyof colorectal tumours
with MSI to therapy with) 5SFU are still contradictory
(19,20,21). In our study, onlysstage III patients received
chemotherapy. Onsthe one hand, we observed that MSI
tumours were diseovered in advanced stages, and on the
other hand we found. that MSI (MLH1/BRAF+) tumours
responded better to chemotherapy than MSI tumours.
Patients with MSI (MLH1/BRAF+) tumours had better
5-year survival rates and recurrence rates than patients
with microsatellite stable tumours, which correlates with
literature data showing that MSI tumours have a better
prognosis compared to MSS tumours 322,

In our study, patients who had mutations in the PMS2
gene had lower survival rates and higher recurrence rates,
especially for distant recurrence, compared to other
patients.

In patients where the genetic defect was in the MLHI
gene, without any association with PMS2, the 5-years
survival rate was higher. Literature data on MSI tumours
in general, show better prognosis in tumours where
MLHI1 gene expression is absent, but also including col-
orectal tumours where MLH1 gene defect occurs via
hypermethylation 23.

A limitation of our study is the small number of patients
involved, due to the short time period and extensive
exclusion criteria. Also, we could not have the opportu-
nity to conduct further genetic testing. However, to the
best of our knowledge, this is the first evaluation of the
prognostic role of different phenotypic and clinic patho-
logical characteristics between microsatellité unstable col-
orectal cancer occurring as a,result of,different mecha-
nisms (hypermethylaton vs genetic mutations) and
microsatellite stable ‘tumours.

Conclusions

Our resules”show that there are differences in certain
phenotypic and clinic pathological criteria that have a
prognostic rolegandsbetween survival, and recurrence in
patients with.tumours with microsatellite instability trig-
géred by different mechanisms and microsatellite stable
tumours. Patients with microsatellite instability should
be further investigated by means of genetic testing. The
identification” of patients with colorectal tumours with
microsatellite instability is an important molecular mark-
ersthat can help identify new subgroups of patients with
cancers that have different clinical, pathological and mol-
ecular characteristics, requiring the use of individualized
therapies, representing one more step towards personal-
ized therapy for colorectal cancer.

Riassunto

In letteratura i dati riferiti al ruolo prognostico del siste-
ma DNA di riparazione nel cancro del colon-retto sono
tutt’ora controversi.

Lo scopo dello studio era quello di identificare il ruolo
prognostico dell’adenopatia micro satellitare, con riferi-
mento alle caratteristiche fenotipiche, alle caratteristiche
cliniche e patologiche ed alla loro correlazione con il tas-
so di sopravvivenza e di intervallo libero da malattia su
pazienti affetti da cancro colorettale.

Si ¢ trattato di uno studio retrospettivo comprendente
103 pazienti sottoposti ad intervento chirurgico curativo
per cancro colo-rettale.

I test di immunoistochimica hanno rilevato la presenza
dei geni MLH1, MLH2, MLHG6, PMS2, nonché una
mutazione al livello del gene BRAFE

In base a queste determinazioni, sono stati individuati
tre gruppi di pazienti: Gruppo A: pazienti sofferenti di
cancro colorettale con instabilita micro satellitare, pro-
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dotto  dallipermetilazione (MLH1/BRAF+); Gruppo B:
pazienti sofferenti di tumori con instabilith micro satellitare.
In base ai risultati ottenuti, abbiamo elaborato una ban-
ca dati che contiene informazioni cliniche, di laborato-
rio e di anatomia patologica. I pazienti sono stati sor-
vegliati per cinque anni postoperatorio.

Lo studio ha rilevato il fatto che i tumori con instabi-
litd micro satellitare (MLH1/BRAF+) si manifestano piu
frequentemente al sesso femminile (p=0,05) ed a livello
del colon destro.

Il tasso di sopravvivenza a 5 anni & pil elevato nei
pazienti con tumori MSI (MLH1 / BRAF +) rispetto a
quelli con tumori microsatelliti stabili, con differenze non
statisticamente significative.

La frequenza di recidiva ¢ stata superiore nei pazienti con
tumori con instabilita micro satellitare - MSI - rispetto a
quelli con tumori (MLH1 / BRAF +) (p = 0,03) o con
tumori con stabilita micro satellitare MSS (p = 0,004).
In conclusione I'identificazione dei tumori del colon-ret-
to micro satellite instabile & un importante marcatore
molecolare per classificare i pazienti in diversi sottogruppi
fenotipici. A loro turno, 'importanza clinica di questi ¢
stata anche dal punto di vista della possibilita di valu-
tare la sopravvivenza e il rischio di recidiva.
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