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Table 2. Association between positive expression of STAT3 or pSTAT3 and clinico-pathological features in colorectal ade-
nocarcinoma patients.                                                                                           

Clinico-pathological 
features 

Total number of 
cases (n = 75) 

Number positive cases for 
STAT3 (%) (n = 20) P* value Number positive cases for 

pSTAT3 (%) (n = 10) P* value 

Patients’ age (years)      

<60 23 5 (21.7) 0.375 (NS) 3 (13.0) 0.814 (NS) 

>60 52 15 (28.8)  7 (13.5)  

Gender      

Female 35 11 (31.4) 0.507 (NS) 4 (11.4) 0.576 (NS) 

Male 40 9 (22.5)  6 (15.0)  

Ethnicity      

Malay 25 6 (24.0) 0.941 (NS) 4 (9.3) 0.818 (NS) 

Chinese 43 12 (27.9)  5 (20.0)  

Indian 7 2 (28.6)  1 (14.3)  

Histological grade      

Grade I 26 1 (3.8) 0.004 (S) 1 (3.8) 0.086 (NS) 

Grade II 20 6 (30.0)  2 (10.0)  

Grade III 29 13 (44.8)  7 (24.1)  

Dukes’ stage      

A 5 0 (0) 0.435 (NS) 0 (0) 0.064 (NS) 

B 24 7 (29.2)  2 (8.3)  

C 32 9 (28.1)  8 (25.0)  

D 14 4 (28.6)  0 (0)  

Lymph node status (N)      

N+ 46 13 (28.3) 0.550 (NS) 8 (17.4) 0.158 (NS) 

N− 29 7 (24.1)  2 (6.9)  

*Represents significance at P < 0.05; Note: S, significant at P < 0.05. NS, not significant. 
 

[25] [27] and advanced Dukes’ stage [8] [27] but not with age, gender and/or tumor grade [4] [9] [27]. In a re-
cent study, Xiong et al. showed that all the well (n = 6), moderately (n = 27) and poorly-differentiated (n = 3) 
tumors were positive for both the activated and unactivated form of STAT3 protein [28]. Though constrasting 
results were noted probably due to smaller sample size, our data suggests that upregulation of STAT3 and 
pSTAT3 in CRC could have an important role in the tumor progression as defined by its association with high 
grade tumors. 

MMP-7 is widely expressed in the epithelial tumor cells of malignant colorectal adenocarcinomas and be-
lieved to be associated with metastasis [13] [14] [30] [31]. In the current study we found that MMP-7 was over-
expressed in 38.8% of CRCs and this positive rate is comparable with previous reports of 30% to 46% [15] [17] 
[30] [32]. In a recent study with a larger sample size of 620 cases, Fang et al. reported MMP-7 immunopositivi-
ty in 88.8% of the cancer [33]. Roca and co-investigators demonstrated 81.7% of 60 CRC tumors were positive 
for MMP-7 [34]. In the present study, clinico-pathological analysis demonstrated that the frequency of MMP-7 
immunopositivity was significantly higher in moderately- and poorly-differentiated tumors compared to well- 
differentiated tumors. However, earlier studies did not observe such association [17] [34]. Some of the studies 
have evaluated expression of MMP-7 in association with clinico-pathological parameters but did not correlate 
with histological grade [15] [30] [32] [33]. There was no significant association between MMP-7 expression and 
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Table 3. Association between positive expression of MMP-7 or VEGF and clinico-pathological features in colorectal ade-
nocarcinoma patients.                                                                                            

Clinico-pathological 
features 

Total number 
of cases (n = 93) 

Number positive cases for 
MMP-7 (%) (n = 36) P* value Number positive cases for 

VEGF (%) (n = 55) P* value 

Patients’ age (years)      

<60 31 8 (25.8) 0.072 (NS) 18 (58.0) 0.882 (NS) 

>60 62 28 (45.2)  37 (59.7)  

Gender      

Female 45 19 (42.2) 0.503 (NS) 28 (62.2) 0.560 (NS) 

Male 48 17 (35.4)  27 (56.3)  

Ethnicity      

Malay 29 11 (37.9) 0.975 (NS) 15 (51.7) 0.620 (NS) 

Chinese 53 21 (39.6)  33 (62.3)  

Indian 11 4 (36.4)  7 (63.6)  

Histological grade      

Grade I 32 7 (21.9) 0.030 (S) 11 (34.4) 0.002 (S) 

Grade II 25 14 (56.0)  18 (72.0)  

Grade III 36 15 (41.7)  26 (72.2)  

Dukes’ stage      

A 9 3 (33.3) 0.186 (NS) 4 (44.4) 0.477 (NS) 

B 29 15 (51.7)  20 (69.0)  

C 39 15 (38.5)  23 (59.0)  

D 16 3 (18.8)  8 (50.0)  

Lymph node status (N)      

N+ 55 18 (32.7) 0.156 (NS) 31 (56.4) 0.515 (NS) 

N− 38 18 (47.4)  24 (63.2)  
*Represents significance at P < 0.05; Note: S, significant at P < 0.05. NS, not significant. 

 
Table 4. Association between STAT3, pSTAT3, MMP-7 and VEGF protein expression in colorectal adenocarcinoma pa-
tients.                                                                                                           

 Total number 
of cases 

Positive (+)/ 
negative (−) 

Number positive cases for 
pSTAT3 (%) 

Number positive cases 
for MMP-7 (%) 

Number positive cases 
for VEGF (%) 

STAT3 

(n = 75)  (n = 10) (n = 27) (n = 45) 

20 + 8 (40.0) 11 (55.0) 16 (80.0) 

55 − 2 (3.6) 16 (29.1) 29 (52.7) 

  P < 0.001 (S) P = 0.057 (NS) P = 0.037 (S) 

pSTAT3 

(n = 75)   (n = 27) (n = 45) 

10 + − 8 (80.0) 9 (90.0) 

65 −  19 (23.1) 36 (55.4) 

   P = 0.003 (S) P = 0.044 (S) 

MMP-7 

(n = 93)    (n = 55) 

36 +   26 (72.2) 

57 − − − 29 (50.9) 

    P = 0.052 (NS) 

Note: S, significant at P < 0.05. NS, not significant. 
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