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Abstract

Background: Defective DNA Mismatch Repair (dMMR) genes cause 
dMMR/Microsatellite Instability (MSI)-related Colorectal Cancers (CRC) 
in humans which are different from Microsatellite Stable (MSS) tumors 
in terms of biological behavior, therapeutic response, and prognosis. 
We aimed to determine the frequency of dMMR CRCs by a two-anti-
body (PMS2 and MSH6) immunohistochemical approach and to evalu-
ate their association with clinicopathological parameters to document 
the ever first report of such cases in Bangladesh. 

Methods: Fifty histopathologically confirmed CRC cases were stud-
ied over a period of two years. Histopathological parameters like mor-
phologic variants, histologic subtypes, grade, stage, Lymphovascular 
Invasion (LVI), intratumoral lymphocytic infiltrate, and Crohn-like peri-
tumoral reaction were assessed. Immunohistochemistry using PMS2 
and MSH6 was performed on representative paraffin blocks by DAKO 
EnVision method.

Results: Mean age of study population was 48.60±14.6 years with 
a male to female ratio of 1.8:1. dMMR was recorded in 32% of cases. 
Expression of PMS2 and MSH6 were lost in 20% and 12% of cases, re-
spectively. dMMR status was significantly associated with mucinous 
histology (p=0.014), lower pN staging (p=0.042), low LVI (p=0.002), ex-
hibited intra-tumoral lymphocytosis (p=0.001), and Crohn like peritu-
moral reaction (p=0.001). No significant association with gender, age, 
right-sided location, histologic type, pT stage or grade was observed. 

Conclusion: Frequency of dMMR CRCs was comparatively higher 
in the Bangladeshi population than in other races. Identification of 
dMMR tumors using at least two, preferably four antibodies is pro-
posed for routine screening of CRC cases.

Keywords: Mismatch repair deficiency; Microsatellite instability; 
Colon; Immunohistochemistry; PMS2; MSH6 etc.

Key Points:

• Around one third CRC cases of Bangladesh are dMMR/MSI-
related CRCs.

• dMMR/MSI-related CRCs are more prevalent in Bangladeshi 
male patients below 50 years of age than that in female.

• An immunohistochemical approach using of PMS2 and MSH6 
antibodies may be used for the initial determination of the fre-
quency of dMMR CRCs.
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Introduction 

Colorectal Cancer (CRC) is one of the most common cancers 
affecting humans globally. It is the second most common ma-
lignancy in women and the third most common malignancy in 
men counting 9.4% and 10.6% of all cancer cases, respectively 
[1]. The global burden of colorectal cancer is expected to in-
crease by 60% by 2030. Its incidence shows a 10-fold variation 
across the world [2]. The prevalence of colorectal cancer is low-
er in Asia than in Western countries. But the incidence has been 
alarmingly increasing in countries of Asia-Pacific region during 
the last two decades due to the westernization of lifestyles [3]. 
In Bangladesh 5-year prevalence of colon and rectal cancer are 
3.28 and 3.1 per 100,000 populations respectively [1]. CRCs de-
velop through a series of events leading to the transformation 
of normal mucosa to adenoma and then to carcinoma. Three 
distinct molecular pathways of colorectal carcinogenesis in-
cluding Chromosomal Instability (CIN), Microsatellite Instability 
(MSI) and CpG Island Methylation (CIMP) have been recognized 
with overlap between these pathways [4]. Microsatellite insta-
bility has been detected in 15% and 90% of cases of sporadic 
CRC and CRC secondary to Hereditary Non-Polyposis Colorectal 
Cancer (HNPCC), respectively [5].

The DNA replication process is not error-free. DNA Mismatch 
Repair System (MMR) is the cellular post-replication process 
that preserves DNA homeostasis and guarantees of genomic 
stability [6]. At least five different MMR proteins including 
MSH2, MLH1, PMS1, MSH6, and PMS2 are required to perform 
DNA mismatch repair [7]. Any inherited or somatic mutation or 
epigenetic silencing of any of these genes lead to MSI and the 
tumors associated with this are referred to as MSI high or MSI-H 
tumors [8].

Clinicopathologic presentation, biological behavior, treat-
ment options, therapeutic response and prognosis of MSI-H 
colorectal cancers show some differences from Microsatellite 
Stable (MSS) tumors of the same stage [9-11]. There are two 
methods for screening of MSI/dMMR cases. One is to detect the 
amplified microsatellite loci by PCR and another is the detection 
of proteins encoded by DNA Mismatch Repair Genes (MMR) in-
cluding MLH1, PMS2, MSH2 and MSH6 by Immunohistochemis-
try (IHC). IHC is a specific, sensitive, fast and cost-effective tool 
for detecting MSI/dMMR colon cancers. The predictive value of 
IHC using all four antibodies is virtually equivalent to that of MSI 
testing by PCR [12].

Mismatch repair proteins form functional heterodimer 
complexes during repair, MLH1 with PMS2, (MutLα heterodi-
mer) and MSH2 with MSH6 (MutS α heterodimer). MLH1 and 
MSH2 are the obligatory partners which stabilize the second-
ary partners PMS2 and MSH6, respectively to protect from 
proteolytic degradation. As a result, loss of the MLH1 protein 
leads to PMS2 degradation while loss of MSH2 leads to loss of 
MSH6. However, the converse is not true because the obliga-
tory partners can bind with other minor proteins. Based on this 
concept, a “two-stain” method using only the MSH6 and PMS2 
proteins has been developed and employed by several studies 
that demonstrated this 2-antibody approach is as effective as 
using the 4-antibody panel with the further reduction of time 
and resources [13-16].

The detection of dMMR status is becoming more and more 
important for patients’ survival because of its crucial therapeu-
tic, prognostic and predictive implications. In a recent study, we 
documented an increased trend towards young age Colorectal 

Carcinoma (CRC) in the Bangladeshi population over recent 
years [17]. However, neither the dMMR status in Bangladeshi 
CRC patients is documented nor their morphological features 
are studied in the Bangladeshi population yet. Therefore, the 
study aimed to determine the frequency of dMMR CRC cases by 
a two-antibody immunohistochemical approach and to evalu-
ate their association with several clinical and histopathological 
parameters to document the ever first report of such cases in 
Bangladesh.

Methodology

Ethical Approval

Advanced approval was obtained from the local Ethics Com-
mittee (Institutional Review Board) of Bangabandhu Sheikh Mu-
jib Medical University (BSMMU), Bangladesh for the study. All 
participants were informed about the nature & purpose of the 
study and prior written consent was obtained.

Exclusion Criteria

Clinically suspected colorectal carcinoma subsequently 
proved to be non-epithelial tumors of the colon were excluded 
from this study. Patients with a history of pre-operative chemo 
and/or radiation therapy, tumors composed mostly of mucin 
and a very small number of cells, cases with lost expression of 
immunomarkers in both internal control and tumor cells were 
also excluded from the study. 

Study Design, Period and Sample

A cross-sectional, descriptive, hospital-based, study was 
conducted at the Department of Pathology, Bangabandhu 
Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh 
for a period of two years (from March 2019 to February 2021). 
A total of 50 Paraffin blocks of large bowel resection specimens 
histologically diagnosed as adenocarcinoma were taken as the 
samples for the study. All the slides of the study cases were 
retrieved and reviewed. Then, representative paraffin-fixed tis-
sue blocks were selected that showed both tumor and adjacent 
non-neoplastic control tissue. Demographic and clinical infor-
mation was obtained from patients’ attendants using a pre-
tested questionnaire. 

Pathological Analysis

Selected cases were evaluated elaborately and parameters 
including gross feature, histological type, tumor grading, stag-
ing, lymphovascular invasion, Crohn’s-like peri-tumoral reaction 
and intratumoral lymphocytic infiltrate were assessed. One rep-
resentative section from each case was selected for immunohis-
tochemical staining with PMS2 and MSH6.

Histopathological Features

Selected Hematoxylin and Eosin (H&E) slides cases were in-
dependently reviewed by two accredited histopathologists of 
BSMMU. Evaluation of tumor features and host response were 
performed considering the following criteria:

Tumor Features

Mucinous histology: Extracellular mucin accumulation 
bounded either by tumor epithelium or stroma. Tumors were 
sub-grouped as mucinous histology being none, 1–50%, and 
>50% of tumor area involved [18].

Signet ring differentiation: Presence of tumor cells with 
intracytoplasmic mucin and peripherally displaced crescent-
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shaped nucleus, whether present within extracellular mucin 
pools or invading the stroma. These tumors were subcatego-
rized by- no signet ring cell, signet ring cell involving 1-50% and 
>50% of the tumor area [19]. 

Medullary pattern: Sheets, trabeculae, or nests of small to 
medium-sized tumor cells showing syncytial pattern, frequent 
mitosis, and abundant stromal lymphocytic infiltration. 

Features of the Host’s Immune Response

Crohn-like peri-tumoral reaction: characterized by the pro-
nounced lymphoid reaction to tumor, composed of lymphoid 
follicles at tumor edges, not associated with either mucosa or 
pre-existing lymph node. Two or more large lymphoid aggre-
gates in a section were required for the presence of this feature 
[20].

Intra-tumoral lymphocytic infiltrate: marked by the pres-
ence of small round lymphocytes within neoplastic epithelial 
cells. Subgrouping of this category was done into none, mild 
to moderate (up to two Intra-Epithelial Lymphocytes (IEL)/HPF) 
and marked (≥ 3 IEL/HPF) by a semi-quantitative method [21].

Immunohistochemical Study

Immunohistochemical study was performed by a two-anti-
body panel of MMR proteins containing MSH6 and PMS2 us-
ing the DAKO EnVision method on the representative paraffin-
fixed tissue blocks. Three to four µm thick tissue sections were 
deparaffinized in xylene, rehydrated in alcohol, and washed in 
distilled water. All the antibodies were ready-to-use monoclo-
nal antibodies provided in liquid form in a buffer containing 
stabilizing protein and 0.015 mol/L sodium azide (PMS2 clone, 
EP51; MSH6 clone, EP49). The formalin-fixed, paraffin-embed-
ded tissue sections were pretreated with heat-induced epitope 
retrieval (HIER) at 97°C for 35–40 min at high pH (50×). The 
slides were then incubated with PMS2 and MSH6 antibodies. 
Normal/intact staining pattern was defined as the presence of 
unequivocal nuclear staining (staining intensity at least similar 
to control) in any percentage of malignant cells, while nuclear 
staining in adjacent non-neoplastic tissue (lymphocytes, basal 
colonic crypt cells, and some stromal cells) was considered as 
a positive internal control. Negative staining was defined as the 
complete absence of nuclear staining in malignant cells where 
internal control was positive. Hence, carcinoma was considered 
dMMR when there was the absence of nuclear staining for at 
least one of the selected proteins. Tumors in which internal 
control and tumor cells both fail to express the markers were 
excluded from the study.

MMR status was assigned on the basis of IHC testing as be-
low:

• Deficient MMR (dMMR): Cases showing absence of 
detectable staining in 100% tumor nuclei with one or both of 
the IHC markers tested.

• Proficient MMR (pMMR): Normal expression of both 
markers in any percentage of tumor nuclei detected by immu-
nohistochemistry. 

Statistical Analysis

The statistical analysis was carried out using the Statistical 
Package for Social Sciences version 22.0 for Windows (SPSS Inc., 
Chicago, Illinois, USA). The result was calculated by using de-
scriptive statistical formulas and presented in Tables, Figures, 

and Diagrams. The frequency of different entities was expressed 
as percentage. The association of expressions of selected mark-
ers with clinicopathologic parameters was evaluated with un-
paired T-Test and Fisher’s exact test. 

Results 

Out of total 50 CRC cases, 32% (n=16) cases showed loss of 
expression of at least one MMR protein (dMMR). Expressions 
of PMS2 and MSH6 proteins were lost in 20% (n=10) cases and 
12% (n=6) cases, respectively. No tumor showed combined loss 
of both markers (Figure 1). 

Figure 1: Distribution of the study patients by expression of PMS2 
and MSH6 MMR proteins.

Expression of PMS2 and MSH6 MMR proteins in relation 
to clinicopathological parameters of studied samples are pre-
sented in Table 1 while Table 2 shows the association of MMR 
status with demographic and histomorphologic parameters of 
the study cases. 

Age of the study population varied from 19-85 years with a 
mean of 48.60±14.6 years. A total of 32 male patients and 18 
female patients enrolled in the study which made the male and 
female population 64% and 36%, respectively. However, dMMR 
status of the tumors did not show any significant association 
with patients’ age and sex (Table 2). 

Only one case had a positive family history of colon cancer 
among the 50 studied cases which revealed lost expression of 
MSH6. None of the cases showed a history of extracolonic can-
cer. 

Two histological subtypes of CRC were observed in this study: 
adenocarcinoma (NOS) and mucinous adenocarcinoma (Figure 
2 & Figure 3). Adenocarcinoma (NOS) comprised the majority 
(75%) of the dMMR cases. However, no significant association 

Figure 2: Photomicrograph of section 
of the resected colon showing a) Lost 
expression of PMS2 in tumor cells 
and intactin internal control (lym-
phocytes and stromal cells), PMS im-
munostain; b) Section of the resected 
colon with adenocarcinoma (NOS), 
x100, H&E and c) Intact expression of 
MSH6 in tumor cells and internal con-
trol (lymphocytes and stromal cells), 
x100, MSH6 immunostain.
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was observed between dMMR status the and histological sub-
type of tumor (Table 2). 

Among the dMMR cases, 25% of tumors showed mucinous 
histology with extracellular mucin involving more than 50% of 
the tumor area. Another 25% of cases had mucinous histology 
having extracellular mucin in 1-50% of the tumor area. No ex-
tracellular mucin production was seen in the rest 50% of cases. 
A significant association (p=0.014) between dMMR status and 
mucinous histology was observed (Table 2). 

 Considering the depth of invasion for staging (pT), dMMR 
tumors were observed to be at stage T3 in most (68.8%) of the 
cases. But, no significant association of dMMR tumors with pT 
staging was observed (Table 2).

A statistically significant association (p=0.042) of dMMR 
cases with a lower number of lymph node metastasis was ob-
served. The prevalence of dMMR cases found at the N0 stage 
was 75% in the study. The remaining 6.3%, 6.3% and 12.4% cas-
es were recorded at stages Nx, N1, and N2, respectively (Table 
2). In majority (75%) of the dMMR tumors, Lymphovascular In-
vasion (LVI) was recorded to be absent having a significant as-

Table 1: Expression of PMS2 and MSH6 MMR proteins in relation to clinicopathological parameters in Bangladeshi CRC cases.

Characteristics
Lost PMS2 expres-

sion (n=10)
Frequency of Lost 
PMS2 expression

Intact PMS2 ex-
pression (n=40)

Frequency of 
Intact PMS2 
expression

Lost MSH6 
expression 

(n=6)

Frequency of 
Lost MSH6 
expression

Intact MSH6 
expression 

(n=44)

Frequency of 
Intact MSH6 
expression

Age (Years)
<50 8 80% 19 47.5% 5 83.3% 22 50%
≥50 2 20% 21 52.5% 1 16.7% 22 50%
Sex
Male 7 70% 25 62.5% 6 100.0% 26 59.1%
Female 3 30% 15 37.5% 0 0.0% 18 40.9%
Tumor site
Right colon 4 40% 14 35% 2 33.3% 16 36.4%
Left colon 6 60% 25 62.5% 3 50.0% 28 63.6%
Both 0 0% 1 2.5% 1 16.7% 0 0.0%
Mucinous differentiation
None 4 40% 30 75% 4 66.7% 30 68.2%
1-50% 3 30% 1 2.5% 1 16.7% 3 6.8%
>50% 3 30% 9 22.5% 1 16.7% 11 25.0%
Histologic type
Adenocarci-
noma (NOS)

7 70% 31 77.5% 5 83.3% 33 75.0%

Mucinous ad-
enocarcinoma

3 30% 9 22.5% 1 16.7% 11 25.0%

Grading of tumor
I 0 0% 2 5% 1 16.7% 1 2.3%
II 7 70% 29 72.5% 4 66.7% 32 72.7%
III 3 30% 9 22.5% 1 16.7% 11 25.0%
Staging of Tumors (pT)
T1 0 0% 1 2.5% 0 0.0% 1 2.3%
T2 1 10% 10 25% 2 33.3% 9 20.5%
T3 7 70% 27 67.5% 4 66.7% 30 68.2%
T4 2 20% 2 5% 0 0.0% 4 9.1%
Staging of Tumors (pN)
Nx 1 10% 1 2.5% 0 0.0% 2 4.5%
N0 6 60% 18 45% 6 100.0% 18 40.9%
N1 1 10% 10 25% 0 0.0% 11 25.0%
N2 2 20% 11 27.5% 0 0.0% 13 29.5%
Lymphovascular invasion(LVI)
Present 3 30% 26 65% 1 16.7% 28 63.6%
Absent 7 70% 14 35% 5 83.3% 16 36.4%
Crohn like peritumoral reaction
Present 9 90% 9 22.5% 3 50.0% 15 34.1%
Absent 1 10% 31 77.5% 3 50.0% 29 65.9%
Intra-tumoral lymphocytic infiltrate
None 0 0% 7 17.5% 0 0.0% 7 15.9%
Mild to moder-
ate

2 20% 28 70% 2 33.3% 28 63.6%

Marked 8 80% 5 12.5% 4 66.7% 9 20.5%

Figure 3: Photomicrograph of section of the resected colon show-
ing (a, b) Mucinous adenocarcinoma; x40, H&E c) Intact expres-
sion of PMS2 in tumor cells and internal control (lymphocytes 
and stromal cells), x40, PMS2 immunostain) d) Lost expression of 
MSH6 in tumor cells and intact internal control (lymphocytes and 
stromal cells), x40, MSH6 immunostain.
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sociation of dMMR CRC with a lower risk of LVI (P=0.002).

Among the dMMR tumors, Crohn-like peritumoral reaction 
was present in 75% of cases and absent in 25% of cases. In 28 
(82.4%) cases of pMMR this feature was absent. A significant 
association between MMR status of CRC with Crohn like peri-
tumoral reaction was recorded (P=0.001). Marked intratumor-
al infiltrate was present in 75% of dMMR cases while mild to 
moderate infiltrate was observed in four 25% of these cases. 
No dMMR case was observed without intratumoral lymphocytic 
infiltrate. A significant association of dMMR cases with marked 
intra-tumoral lymphocytic infiltrate was observed (P=0.001). 
However, no significant association between MMR status and 
tumor location or tumor grade was observed.

Discussion

The present study was carried out to unveil the immunohis-
tochemical expression of PMS2 and MSH6 DNA mismatch repair 
proteins in CRC patients to predict the dMMR CRC cases due to 

Table 2: Association of MMR status with demographic and histomorphologic parameters in Bangladeshi CRC cases.

Characteristics Total dMMR cases (n=16) Frequency of Total dMMR cases Total pMMR cases (n=34)
Frequency of total pMMR 

cases
P value

Age (Years)
<50 13 81.3% 14 41.2%

0.06
≥50 3 18.8% 20 58.8%
Sex
Male 13 81.3% 19 55.9%

0.117
Female 3 18.8% 15 44.1%
Tumor site
Right colon 6 37.5% 12 35.3%

0.322Left colon 9 56.3% 22 64.7%
Both 1 6.3% 0 0.0%
Mucinous differentiation
None 8 50.0% 26 76.5%

0.0141-50% 4 25.0% 0 0.0%
>50% 4 25.0% 8 23.5%
Histologic type
Adenocarcinoma (NOS) 12 75.0% 26 76.5%

1.0
Mucinous adenocarcinoma 4 25.0% 8 23.5%
Grading of tumor
I 1 6.3% 1 2.9%

0.842II 11 68.8% 25 73.5%
III 4 25.0% 8 23.5%
Staging of Tumors (pT)
T1 0 0.0% 1 2.9%

0.757
T2 3 18.8% 8 23.5%
T3 11 68.8% 23 67.6%
T4 2 12.5% 2 5.9%
Staging of Tumors (pN)
Nx 1 6.3% 1 2.9%

0.042
N0 12 75.0% 12 35.3%
N1 1 6.3% 10 29.4%
N2 2 12.5% 11 32.4%
Lymphovascular invasion(LVI)
Present 4 25.0% 25 73.5%

0.002
Absent 12 75.0% 9 26.5%
Crohn like peritumoral reaction
Present 12 75.0% 6 17.6%

0.001
Absent 4 25.0% 28 82.4%
Intra-tumoral lymphocytic infiltrate
None 0 0.0% 7 20.6%

0.001Mild to moderate 4 25.0% 26 76.5%
Marked 12 75.0% 1 2.9%

the loss of these proteins. This study also investigated the asso-
ciation of the expression of these selected proteins with several 
clinicopathological parameters (age, sex, tumor location, micro-
scopic features, histological subtype, grade, stage and features 
of host immune response, etc.).

A total of 32% of CRC cases were found to be dMMR due to 
the loss of any one of the selected proteins. Loss of expression 
of PMS2 and MSH6 were observed in 20% and 12% of cases, re-
spectively. The frequency of dMMR CRC cases was found to be 
variable in different studies on different population, like- USA 
(13%) [22], China (6.7%) [23], Australia (18%) [24], India (29%) 
[25], Pakistan (34%) [18] etc. The similarity of the current study 
findings with Indian and Pakistani populations may be due to 
similar ethnicity, food habit and environment. However, a study 
conducted by Rahman, 2014 on 39 Bangladeshi CRC patients re-
corded the frequency of MSI tumors as 22.5% by PCR [26]. The 
difference in MSI detection techniques and sample size might 
have influenced the result. In this study, loss of expression of 
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PMS2 was a more common observation than that of MSH6. This 
finding matches the result of several studies conducted else-
where [13,18,27-29]. The major obligatory partner for PMS2 
is MLH1, the most frequently inactivated gene in dMMR colon 
cancer. Therefore, the loss of MLH1 lead to the loss of PMS2 
[13-16].

As MLH1 and MSH2 immunostaining were not performed 
in this study, segregation of the cases with concurrent loss of 
MLH1/PMS2 from the cases with isolated loss of expression 
of PMS2 and MSH6 was not possible. A study in the Austra-
lian population reported no case with isolated loss of MLH1 
or MSH2 and concluded that a panel of two antibodies could 
be successfully used instead of four antibodies for the initial 
screening of CRC patients for Lynch syndrome [14]. These find-
ings were also supported by other studies conducted elsewhere 
[15,16]. Although it is expected that loss of MLH1 and MSH2 
will cause degradation of PMS2 and MSH6, respectively, some 
studies suggest that isolated loss of MLH1 [18] and MSH6 [30] 
can also occur. This type of expression, if present, might have 
been missed in the current study, raising the possibility of a 
higher frequency of dMMR cases. Specific microscopic features, 
like mucinous histology, signet ring and medullary morphol-
ogy were carefully searched and only the cases with mucinous 
histology were noticed. The dMMR status of CRC was signifi-
cantly associated with mucinous histology. Studies conducted 
elsewhere also had similar observations indicating that dMMR 
tumors tend to possess mucinous histology [23-31]. 

The dMMR CRCs are usually associated with higher histolog-
ic grade and early-stage of tumors [32]. In this study, majority 
of both dMMR and pMMR cases were in stage 3 (T3) based on 
the pT staging of tumor. No significant association was observed 
between the expression of the selected MMR proteins and pT 
staging of the tumor. Due to poverty, ignorance and lack of rou-
tine screening programs for early cancer detection, patients’ 
treatment becomes delayed which causes the progression of 
the disease to an advanced stage. When staging on the basis 
of nodal metastasis (pN) was assessed, 75% of the dMMR cases 
were found to be at the N0 stage. dMMR status of the tumors 
was found to be significantly associated with lower events of 
nodal metastasis. In the current study, we observed a signifi-
cant association of dMMR CRC cases with lower occurrences of 
LVI (p=0.002). This finding is in good agreement with the stud-
ies conducted on Pakistani and Indian populations [18-25]. It 
seems that the dMMR CRCs are less likely to have LVI. In ad-
dition, there might be a racial influence that results in lower 
occurrences of LVI in the Indo-Pak subcontinental population. 

The dMMR colorectal cancers often induce a host immune 
response resulting in the migration of activated T cells into 
neoplastic epithelium [33]. According to Greenson et al., 2009 
intratumoral lymphocytic infiltrates can accurately classify tu-
mors as MSI-H with approximately 85% probability [34]. In 
this study, a significant association of the dMMR status of CRC 
with marked intratumoral lymphocytic infiltrate was observed 
(p = 0.001). Present study findings also indicated that the pres-
ence of marked intratumoral lymphocytic infiltrate in histologic 
sections might predict MSI-H tumors. Greenson, et al. 2009 
concluded that the presence of peritumoral Crohn-like lympho-
cytic response as a sensitive marker for MSI-H tumors [34]. In 
our study, a significant association between dMMR CRC and the 
presence of Crohn-like peritumoral lymphocytic response was 
recorded. This might be an indication of a strong host immune 
response to dMMR CRC cases. 

Among the total 50 cases, only one case had a family history 
of colon cancer which showed lost MSH6 expression indicating 
tumors with MSH2/MSH6 were more prone to have inherited 
cancer susceptibility. None of the cases presented with a history 
of extracolonic malignancy. Other established features of MSI 
like female gender, right-sided location, etc. were not observed 
in this study. Similarly, the histologic subtype and grade of the 
tumor didn’t show any significant association with dMMR status.

Conclusion

Microsatellite Instability (MSI) is a key biomarker in Colorec-
tal Cancer (CRC) having crucial diagnostic, prognostic and pre-
dictive implications. Testing for mismatch repair deficiency 
(dMMR)/MSI is recommended during screening for Lynch syn-
drome characterized by germline mutations in the MMR genes 
and associated with an increased risk for several types of cancer. 
The frequency (32%) of dMMR CRCs was comparatively higher 
in this study population than in other races. As MSI has emerged 
as a predictor of sensitivity to immunotherapy-based treat-
ments, routine screening of CRC cases for detection of MMR 
status of tumors by an immunohistochemical method using at 
least two, preferably all four antibodies is strongly proposed.
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