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[ Abstract] Background and purpose: Colorectal cancer is one of the most common malignant tumors of digestive system. The

incidence of colorectal cancer has increased significantly in China in recent years. Various clinical and pathological indicators are
helpful for the diagnosis, clinical staging and prognostic evaluation of colorectal cancer. This study aimed to observe the correlation
between the expression of mismatch repair protein and serum tumor markers and Ki-67 proliferation index in colorectal cancer, and
to analyze the prognostic value of mismatch repair protein, serum tumor markers and Ki-67 proliferation index. Methods: Data of
234 patients with colorectal cancer were collected after surgery in Huadong Hospital Affiliated to Fudan University from July 2014
to June 2018, and the preoperative serum levels of tumor markers (CEA, CA19-9, CA72-4, CA12-5), Ki-67 proliferation index
and mismatch repair protein expression rate in surgical specimens were analyzed, in order to find the relationship between these

clinicopathological features and prognosis of colorectal cancer. Results: Among 234 postoperative specimens of colorectal cancer
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patients, a total of 29 cases (12.4%) had defective expression of mismatch repair protein (AIMMR), and 205 cases (87.6%) had normal
expression of mismatch repair protein (pMMR). In the correlation analysis of clinicopathological features, there were statistically
significant differences in tumor primary site, differentiation type, stage, T stage and lymph node metastasis between dAMMR group
and pMMR group (P<0.05). In the correlation analysis of the observed indicators, the differences in Ki-67 proliferation index,
preoperative CEA and CA72-4 levels between dAMMR group and pMMR group were statistically significant (P<0.05). Among the
univariate prognostic analyses, the overall survival rate was significantly lower in the lymph node metastasis group and the advanced
stage group (P<0.001). There was significant difference in overall survival rate between dMMR group (100%) and pMMR group
(83%) (P<0.05). In the prognostic analysis of the preoperative tumor markers, CEA and CA72-4 levels had prognostic value in
survival analysis (P<0.05). Multivariate COX regression analysis of 5 variables showed no significant correlation between expression
of mismatch repair protein and lymph node metastasis in prognostic analysis, while significant correlation between staging and
preoperative CA72-4 level was found in prognostic analysis (P<0.05). It was suggested that staging and preoperative CA72-4 level
were the most important risk factors affecting the prognosis of colorectal cancer patients. Conclusion: dMMR was more common in
right-sided colon cancer and in poorly differentiated adenocarcinoma and mucinous adenocarcinoma with poor type. T stage was late,
while general pathological stage was early. Lymph node metastasis was rare. In dMMR group, Ki-67 proliferation index was mostly
below the mean level (<70% expression), most patients had normal preoperative CEA level and elevated preoperative CA72-4 level.
The dMMR group had a higher survival rate compared with the pMMR group, and later stage and increased preoperative CA72-4

level were risk factors affecting prognosis of patients. The expression deficiency of mismatch repair protein has certain prognostic

value in patients with colorectal cancer.
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Tab.1 Relationship between mismatched repair protein expression and basic pathological parameters and observed indicators of patients

Subgroup dMMR pMMR j*value P value|| Subgroup dMMR pMMR  y’value P value
Gender 0.205  0.651 Positive 8 104
Male 17 111 Negative 21 101
Female 12 94 Vascular invasion 0.733 0.392
Agelyear 0.098  0.755 Positive 7 36
<65 11 84 Negative 22 169
>65 18 121 Nerve invasion 0.597 0.440
Tumor primary site 18.346 <<0.001 Positive 1 15
Right side 20 59 Negative 28 190
Left side 9 146 Ki-67 10.818 0.001
Differentiation type 38.050 <<0.001 Low positive rate 15 47
High and middle adenocarcinoma 9 170 High positive rate 14 158
Poorly, mucinous adenocarcinoma 20 35 Preoperative CEA 5.309 0.021
Stage 14.656  0.002 Normal 22 109
I 1 32 High 7 96
I 20 68 Preoperative C19-9 2.646 0.104
] 8 97 Normal 19 162
v 0 8 High 10 43
T stage 9.414  0.024|| Preoperative CA72-4 12.340  <<0.001
T, 1 13 Normal 17 175
T, 0 28 High 12 30
T, 22 149 Preoperative CA12-5 0.083 0.774
T, 6 15 Normal 26 180
Lymph node metastasis 5.454  0.020 High 3 25
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Tab. 2 Univariate prognostic analysis

Prognostic factor Total Deaths Survival n(%) i value P value
Gender 0.471 0.492
Male 127 17 110 (86.6)
Female 102 17 85(83.3)
Agelyear 3.523 0.061
<65 92 9 83 (90.2)
>65 137 25 112 (81.8)
Tumor primary site 2.127 0.145
Right side 78 8 70 (89.7)
Left side 151 26 125 (82.8)
Differentiation type 1.474 0.225
High and middle adenocarcinoma 174 23 151 (86.8)
Poorly, mucinous adenocarcinoma 55 11 44 (80.0)
Stage 286.080 <<0.001
| 33 0 33 (100.0)
II 88 1 87 (98.9)
] 100 25 75 (75.0)
I\ 8 8 0(0.0)
T stage 6.481 0.090
T, 14 0 14 (100.0)
T, 28 1 27 (96.4)
T, 167 29 138 (82.6)
T, 20 4 16 (80.0)
Lymph node metastasis 37.510 <0.001
Positive 122 2 120 (98.4)
Negative 107 32 75 (70.1)
Vascular invasion 0.716 0.398
Positive 43 8 35(81.4)
Negative 186 26 160 (86.0)
Nerve invasion 2.606 0.106
Positive 16 0 16 (100.0)
Negative 213 34 179 (84.0)
MMR 6.063 0.014
dMMR 29 0 29 (100.0)
pMMR 200 34 166 (83.0)
Ki-67 2.598 0.107
Low positive rate 59 5 54 (91.5)
High positive rate 170 29 141 (82.9)
Preoperative CEA 10.320 0.001
Normal 130 11 119 (91.5)
High 99 23 76 (76.8)
Preoperative C19-9 2.731 0.098
Normal 179 23 156 (87.2)
High 50 11 39 (78.0)
Preoperative CA72-4 9.804 0.002
Normal 190 22 168 (88.4)
High 39 12 27 (69.2)
Preoperative CA12-5 2.103 0.147
Normal 204 28 176 (86.3)
High 25 6 19 (76.0)
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Fig.1 Survival analysis of different items

A: Lymph node metastasis; B: Stage; C: MMR; D: CEA; E: CA72-4.
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Tab.3 Multivariate COX regression analysis of prognostic factors

. survival time
Variable

B SE Wald P value Exp (B) HR (95.0% CI)
Preoperative CA72-4 0.850 0.407 4374 0.036 2.341 1.055-5.193
Preoperative CEA 0.047 0.416 0.013 0.910 1.048 0.464-2.369
Stage 3.556 0.487 53.314 0.000 35.036 13.487-91.014
Lymph node metastasis -0.785 0.828 0.898 0.343 0.456 0.090-2.312
MMR 13.344 358.219 0.001 0.970 623 983.018 0.000
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