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ABSTRACT
Background: Microsatellite-Instability (MSI) plays an important role for colorectal cancer prognosis and personalized treat-

ment. 
Aims: This study aimed to examine the MSI prevalence in Vietnamese colorectal cancer patients, as well as identify associat-

ed factors with MSI. 
Methods and Material: This cross-sectional study was performed on colorectal cancer patients at the Hanoi Oncology 

Hospital. Clinical characteristics were obtained from medical records. Immunohistochemistry methods was used to detect MSI. 
Chi-squared test was applied to examine the difference in clinical variables between MSI and microsatellite-stability (MSS) 
groups. 

Results: Among 139 colorectal patients, 14.4% had MSI. Patients in MSI-group had significantly higher rates in following 
characteristics compared to MSS-group: tumors in ascending and transverse colon (75%), mucinous carcinoma (45%), badly 
differentiated (50%) tumors, and tumor-infiltrating lymphocytes (65.0%). 

Conclusion: Colorectal cancer with MSI had specific clinical and histopathological characteristics. Determining MSI condi-
tion in colorectal cancer is important given that it allows screening for Lynch syndrome, in addition to its role as a prognostic 
and predictor of chemotherapy response and immunotherapy.
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INTRODUCTION

Globally, colorectal cancer is a great health issue as a leading cause 
of cancer-related morbidity and mortality (Globocan, 2018a). It is esti-
mated that in 2018, these were 1,849,518 new colorectal cases and 
880,792 patients died from colorectal cancer (Globocan, 2018a). 
Colorectal cancer mostly occurs in developed countries, accounting for 
60% of cases (Altobelli, Lattanzi, Paduano, Varassi, & di Orio, 2014; 
Globocan, 2018a). In Vietnam, a recent report indicated that 14,733 new 
colorectal patients were detected in 2018 (Globocan, 2018b). The rate of 
morbidity and mortality from colorectal cancer is ranked fourth in men, 
after liver, lung, and stomach cancers; ranked second in women after 
breast cancer (Globocan, 2018b). In the early stage, colorectal cancer 
can be treated by using surgical methods, along with chemotherapy and 
radiation therapies. However, most of patients are diagnosed at a later 
stage, when the treatments only aim at improving the quality of life for 
patients and prolonging life span. 

In colorectal cancer, the treatment outcomes vary among patients 
despite the same stage of disease, which may be attributable to the 
molecular heterogeneity in tumors. Most of colorectal tumors are 
evolved through chromosomal instability (CIN), while 12-15% comes 
from microsatellite instability (MSI) as a result of insufficient DNA 
mismatch repair (MMR) system (Eshleman & Markowitz, 1995; 
Sargent et al., 2010; Thibodeau, Bren, & Schaid, 1993). This deficiency 

is a consequence of a genetic germline mutation in an MMR gene (e.g. 
mutL homolog 1 (MLH1), mutL homolog 3 (MLH3), mutS homolog 2 
(MSH2), mutS homolog 3 (MSH3), mutS homolog 6 (MSH6), postmei-
otic segregation increased 2 (PMS2)) (Eshleman & Markowitz, 1995). 
Colorectal cancer with high MSI has a different prognosis and response 
to treatment than patients with microsatellite stability (MSS). Therefore, 
identifying MSI is very important, not only to screen for Lynch syn-
drome but also to distinguish between colorectal cancer patients with 
MMR and those with MSS. 

Currently, the identification of MSI has been a mandatory prognos-
tic factor according to many guidelines of clinical cancer treatment in 
the world due to the significance and importance in disease prognosis 
and individualization of treatment. However, in Vietnam, there have not 
been many published studies on MSI status of colorectal cancer. This 
study aims to examine the MSI prevalence in Vietnamese colorectal 
cancer patients, as well as identify associated factors with MSI.

TECHNIQUES

Study Design and Sampling Method
This cross-sectional study was performed at the Hanoi Oncology 
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Hospital from January 2017 to August 2019. Medical records of patients 
were eligible for this study if patients 1) were diagnosed to have col-
orectal adenocarcinoma based on the clinical characteristics, biopsy 
endoscopy, and postoperative histopathology; 2) had colorectal surgery; 
3) had sufficient specimens for immunohistochemistry testing with anti-
bodies MLH1, MSH2, MSH6 and PMS2. Exclusion criteria included: 1) 
Patients diagnosed with colorectal cancer on endoscopic biopsy speci-
mens; or 2) Tumors metastatic to colorectal. The convenient sampling 
method was used in all patients who had colorectal surgery from 1/2017 
to 8/2019. The final sample size was 139 patients' medical records. All 
patients agreed to give their signatures for written informed consents. 

Data Measurement
Clinical information of patients was collected including age, gender, 

tumor position, and tumor size, histopathological types (according to 
WHO 2010 classification), cancer stages (based on AJCC 8th edition, 
from 0 to IV), levels of differentiation (Well differentiated/ Moderately 
differentiated/ Badly differentiated), lymph node metastasis (Yes/No), 
Tumor-infiltrating lymphocytes (Yes/No). To detect MSI, we employed 
immunohistochemistry methods with MLH1, PMS2, MSH2, MSH6 
markers on 10% Neutral buffered formalin.

Statistical Analysis
Frequency and percentage were presented to describe the categori-

cal variables. Chi-squared test was used to examine the difference in 
clinical variables between MSI and microsatellite-stability (MSS) 
groups. P-value of less than 0.05 was employed to detect statistical sig-
nificance.

RESULTS

In a study of 139 patients with colorectal cancer, the mean age was 
53.7 years old. There were 58.3% of patients being male. Most of the 
tumor position was in descending colon and rectum. We found that 
14.4% of cases had MSI. (Table 1)

The age group < 50 has a higher rate in MSI group (45%) than the 
MSS group (39.5%), but the difference was not statistically significant. 
Most of MSI-group had tumors in ascending and transverse colon 
(75%), which was significantly higher than that of MSS-group. 
Mucinous carcinoma was found to be the most common (45%) histo-
pathological types in the MSI group, while the MSS group mainly had 
serrated carcinoma (75.6%) (p < 0.05). Tumors in MSI-group was most-
ly badly differentiated (50%) while tumors in MSS-group were mainly 
well/moderated differentiated (75.8%). There were 65.0% of MSI-group 
having tumor-infiltrating lymphocytes compared to only 29.4% of MSS-
group. (Table 2)

DISCUSSION

Microsatellite-instability (MSI) can occur in many different cancers 
such as colorectal cancer, endometrial cancer (stomach cancer), gastric 
cancer, and ovarian cancer, but it appears mostly in colorectal cancer 
(Wijnen et al., 1997). Our study found that 14.4% of colorectal cancer 
patients have MSI, which was similar to findings in other studies such 
as Klingbiel et al. (15.1%) (Klingbiel et al., 2015), Aziz Zaanan et al. 
(11.2 %) (Zaanan et al., 2011), and Giraldez et al. (14.3%) (Giraldez et 
al., 2010). Among patients with MSI, only approximately 2% was relat-
ed to Lynch syndrome, while other patients had colorectal cancers that 
were mostly caused by excessive methylation of the MLH1 gene onset. 
These tumors often include the BRAF gene mutation; therefore, the 
BRAF mutation test in the cases of MLH1 and PMS2 gene signal loss is 
important to screen for Lynch syndrome (Jin et al., 2013). There were 
also a small number of patients having symptoms that were similar to 
Lynch syndrome. These tumors could not identify the germ line muta-
tion and did not see excessive methylation. Indeed, it is very rare to 
have colorectal cancer patients with parallel germ line mutations 
(Carethers & Stoffel, 2015). The MSI condition allows for predicting 
poor response to the 5-FU regimen. However, the combination with 
Oxaliplatin in FOLFOX regimens helps neutralize this effect of MSI 
(Sargent et al., 2010; Zaanan et al., 2011).

Our results show that MSI status was associated with some clinical 
and histopathological characteristics. Ascending colon and transverse 
colon were the most common tumor positions with up to 75%, while the 
rate in the MSS group was only 44.6%. Klingbiel et al. had similar 
results with the rate of 75% of colorectal cancer having MSI located in 
these positions (n = 190, p < 0.001) (Klingbiel et al., 2015).

Mucinous carcinoma is also common in MSI patients with 45%. 
Medullary carcinoma shows a high specificity for MSI, according to 
Alexander's study (99% p = 0.000001, odds ratio 37.8) but because of 
low prevalence, the sensitivity was low with only 14% (Alexander et 
al., 2001). Our study had one patient having medullary carcinoma, but 
he had MSS. Badly differentiated colorectal cancer was associated with 
MSI at a rate of up to 50%, while the incidence of non-MSI tumors was 
only 30%. Lanza and Gafa's studies indicated a consistent result with 
the proportion of 59.6% (n = 114, p = 0.01) and 63.6% (n = 44, p < 
0.0001) MSI patients having badly differentiated tumors (Gafà et al., 
2000; Lanza et al., 2006).

Tumor-infiltrating lymphocytes in the MSI group was high in our 
study (65% n = 13, p = 0.03) and was similar to that of other authors 
such as Hashmi et al. (65% n = 44, p = 0.007) (Hashmi et al., 2017) and 
Suzuki et al. (70% n = 10, p < 0.01) (Suzuki et al., 2017). Solid tumors 

Table 1. Clinical characteristics of patients
 Characteristics  n %

Age group  

 < 50 55 39.6

 50-70 70 50.3

 > 70 14 10.1

Gender  

 Male 81 58.3

 Female 58 41.7

Tumor position  

 Ascending colon 40 28.8

 Transverse colon 28 20.1

 Descending colon and Rectum 71 51.1 

MSI  

 Yes 20 14.4

 No 119 85.6

Table 2. MSI status according to different clinical characteristics
Characteristics  MSI (n %) MSS (n %) P

Age group

 < 50 9 (45.0%) 47(39.5%) 0.78

 50-70 8(40.0%) 61(51.3%) 

 > 70 3(15.0%) 11(9.2%) 

Tumor position   

 Ascending and Transverse colon 15(75.0%) 53(44.6%) 0.026

 Descending colon and Rectum 5(25.0%) 66(55.4%) 

Histopathological types   

 Serrated Carcinoma 8(40.0%) 90(75.6%) 0.01

 Mucinous Carcinoma 9(45.0%) 26(21%) 

 Medullary Carcinoma 0 (0.0%) 1(0.6%) 

 Ring Cell Carcinoma 3(15.0%) 2(1.8%) 

Differentiation   

 Well and Moderately differentiated 10(50.0%) 89(75.8%) 0.041

 Badly differentiated 10(50.0%) 30(25.2%) 

Tumor-infiltrating lymphocytes   

Yes  13(65.0%) 35(29.4%) 0.03

No  7(35.0%) 84(70.6%)
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with MSI often have immunogenic properties and tumor-infiltrating 
lymphocytes, resulting in good response to immune checkpoint inhibitor 
therapy. The MSI condition does not guarantee that immunotherapy will 
work, but it does predict the likelihood of effective immunotherapy. A 
study of 88 patients, who experienced 12 different types of cancer with 
MSI and were treated with Pembrolizumab, showed the response rate of 
53%, complete response of 21%, partial response of 33% (Le et al., 
2017).

CONCLUSION

Colorectal cancer with MSI had specific clinical and histopathologi-
cal characteristics. Determining MSI condition in colorectal cancer is 
important given that it allows screening for Lynch syndrome, in addition 
to its role as a prognostic and predictor of chemotherapy response and 
immunotherapy.
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