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 Background: Research shows that type 2 diabetes mellitus (T2DM) affects the risk and prognosis of colorectal cancer (CRC). 
Here, we conducted a retrospective study to investigate whether the clinicopathological features of CRC pa-
tients correlate with their blood glucose levels.

 Material/Methods: We enrolled 391 CRC patients hospitalized in our center between 2008 and 2013. Data of their first fasting 
plasma glucose (FPG) and 2-h postprandial glucose (2hPPG) level after admission, their clinicopathological fea-
tures, and survival were collected. The correlations between blood glucose level and clinicopathological fea-
tures were analyzed by Pearson chi-square analysis. Patient survival was analyzed by Kaplan-Meier and Cox-
regression analysis.

 Results: There were 116 out of the 391 CRC patients who had high blood glucose level (H-G group, 29.67%), among 
which 58 (14.83%), 18 (4.60%), and 40 (10.23%) were diabetes mellitus (DM), impaired glucose tolerance (IGT), 
and impaired fasting glucose (IFG), respectively, while 275 (70.33%) patients had normal glucose level (N-G 
group). Compared with the N-G group, patients in the H-G group had larger tumor diameters and lower tu-
mor differentiation (p<0.05). A higher ratio of patients in the H-G group also had more advanced TNM staging 
and more ulcerative CRC gross type (p<0.05). No significant difference was observed in patient overall surviv-
al among different glucose groups. No effect of insulin therapy on CRC development and patient survival was 
observed.

 Conclusions: Blood glucose level in CRC patients correlates significantly with local tumor malignancy, but no significant ef-
fect on distant metastasis and patient overall survival was observed.
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Background

The prevalence of type 2 diabetes mellitus (T2DM), a group 
of metabolic disorders with increased blood glucose level, is 
increasing dramatically worldwide. Currently, it is estimat-
ed that 387 million people around the world have diabetes 
and the number will reach 587 million by 2035 [1]. Colorectal 
cancer (CRC) is the third most common cancer and the sec-
ond leading cause of cancer death in the United States [2]. 
Internationally, the risks of both T2DM and CRC increase in 
parallel with economic development. It is suggested that the 
prevalence of a Western diet and sedentary lifestyle serves as 
strong contributors.

The positive association between T2DM and an increased 
risk of several cancer types, including CRC, has been report-
ed. T2DM correlates tightly with the incidence and mortality 
of CRC [3–5]. Compared to CRC patients with normal glucose 
level, the coexisting of T2DM increases the overall and can-
cer-specific mortality and decreases disease-free survival [3]. 
In addition to increasing CRC incidence, T2DM is also an in-
dependent prognosis factor for CRC reoccurrence and metas-
tasis [6]. Patients with T2DM had a lower survival rate even 
after curative surgery for colon cancer [7]. T2DM with high se-
rum HbA1c levels is an independent prognosis factor for high 
incidence of colonic adenomatous polyps (APs) and CRC [8]. A 
large retrospective study of Korean CRC patients revealed that 
incidence of CRC was positively correlated with the fasting se-
rum glucose level [9]. However, there are also studies showing 
no correlation between T2DM and CRC. For example, T2DM was 
found to have no effect on the short-term survival and can-
cer-specific survival of CRC patients [10]. It is suggested that 
the discrepancy might be related to ethnicity and sex [11,12].

Therapeutic options for T2DM include insulin injection, and/or 
oral anti-hyperglycemic drug administration, such as metfor-
min. A study showed that long-term administration of insulin 
increased CRC incidence in T2DM patients [13]. High insulin 
and high glucose both increase the risk of recurrent colorec-
tal cancer [14]. Zhang et al. showed that metformin treatment 
can significantly lower the risk of CRC in T2DM patients [15]. 
However, few studies have closely examined the correlation 
between antidiabetic medication and the clinicopathological 
features of CRC.

Although the association between T2DM and CRC has been 
reported, the effect of blood glucose level on the clinicopath-
ological features of CRC has not been explored, especially in 
non-European populations. Our current retrospective study 
analyzed the correlation between CRC patients’ blood glu-
cose levels and their disease severity, prognosis, and surviv-
al in a Chinese population. We also analyzed whether diabe-
tes treatment affected CRC development and patient survival.

Material and Methods

Patients and their clinicopathological features

This study was approved by the Medical Ethics Committee of 
The First Affiliated Hospital of Huzhou University, China. All study 
participants provided written informed consent.

We enrolled 391 CRC patients hospitalized in our center between 
2008 and 2013 into our retrospective study. Clinicopathological 
data were collected and analyzed, including sex, age, tumor lo-
cation, tumor type, tumor diameter, vascular/perineural inva-
sion, histological stage, primary tumor invasion depth, lymph 
node metastasis, distant metastasis, and TNM classification. 
CRC patients were classified according to TNM system based 
on the America Joint Committee on cancer (AJCC)/Union for 
International Cancer Control (UICC) 2009 staging system for 
colorectal cancer (7th edition) [16].

All diagnosis of CRC was based on ultrasonic or CT scan re-
sults, and endoscopic biopsy or surgical resection. Exclusion 
includes familial adenomatous polyposis (FAP); hereditary non-
polyposis colorectal cancer (HNCRC) or anal canal cancer; acute 
or chronic inflammation; serious cardiovascular or cerebrovas-
cular disease (such as acute coronary syndrome, chronic car-
diac dysfunction, cerebral vascular accident); liver and kidney 
dysfunction or other stress conditions.

Glucose level

Fasting plasma glucose (FPG) and 2-h postprandial glucose 
(2hPPG) upon the initial hospitalization (before surgery, radio-, 
or chemotherapy) were obtained. Glucose level (mmol/L) was 
measured from the venous blood of the patients in the morn-
ing by the glucose oxidase method using glutamate assay kit 
(CAT GL7210, Beijing Leadman Biochemistry, China). Samples 
were then analyzed by a Hitachi 7600 series auto biochemis-
try analyzer (Hitachi, Tokyo, Japan). Two measurements were 
performed for each patient and the average was used as the 
final value. The FPG, 2hPPG standards were in accordance 
with the diagnosis standard of the World Health Organization 
(WHO) (1999): normal reference for FPG, 3.9~6.1 mmol/L; im-
paired fasting glucose (IFG): FPG=6.1~7.0 mmol/L, 2hPPG <7.8 
mmol/L; impaired glucose tolerance (IGT): FPG <7.0 mmol/L, 
2hPPG ³7.8~<11.1 mmol/L; DM, FPG ³7.0 mmol/L, 2hPPG ³11.1 
mmol/L, or with diabetes symptoms, or random venous blood 
glucose level ³11.1 mmol/L.

The 391 CRC patients were divided into 4 groups according to 
their glucose level: diabetes mellitus (DM) group, impaired glu-
cose tolerance (IGT) group, impaired fasting glucose (IFG) group, 
and normal glucose (N-G) group. The DM, IGT, and IFG groups 
were also collectively called the high-glucose (H-G) group.
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Diabetes-controlling treatment

Data on diabetes-controlling treatment of all CRC patients 
with hyperglycosemia (including DM, IGT and IFG) were col-
lected (Table 1). These patients were further categorized into 
patients with insulin treatment (plus oral hypoglycemic) (INS 
group), patients with oral hypoglycemic (without insulin) (OH 
group), patients without any diabetes-controlling treatment 
(No Treatment, N-T group), and patients with normal blood 
glucose level (Normal blood Glucose, N-G group).

Patient follow-up

Patient survival was followed up through regular phone con-
tact. Records were taken on patient status as “death”, “alive” 
or “lost contact”. The time between initial hospitalization and 
follow-up was recorded (months) until 80 months or death/
lost contact, whichever came first.

Statistic analysis

Statistics were calculated using SPSS19.0 (IBM, USA). Correlation 
between glucose levels and clinicopathological parameters was 
analyzed using Pearson chi-square (c2) test. The correlation 
between glucose level and that of patient survival was ana-
lyzed using Kaplan-Meier survival analysis and log-rank test. 
Kaplan-Meier survival curve and Cox-regression were applied 
to analyze patient survival in different glucose groups. p<0.05 
was considered statistically significant and p<0.01 was con-
sidered substantially different.

Result

Blood glucose level in CRC patients

The 391 CRC patients were all Asian, male (n=222), female 
(n=169). The number of patients in each glucose group and 
their percentage was listed in Table 2. The average age of DM 

Group Diabetes-controlling treatment 
Patients number (58)

n %

INS Insulin injection and oral administration of hypoglycemic drugs 15 25.86%

OH

Biguanide (metformin) + non-sulfonylureans (repaglinide) 9 15.52%

Biguanide (metformin) + sulfonylureans (glidazide, glimepiride) 8 13.79%

Biguanide (metformin) + glycosidase inhibitor (acarbose) 6 10.34%

Biguanide (metformin) + insulin sensitizer (pioglitazone, rosiglitazone) 5 8.62%

Biguanide (metformin) 4 6.90%

Glycosidase inhibitor (acarbose) 2 3.45%

Sulfonylureans (glidazide, glimepiride) 2 3.45%

Non-sulfonylureans (repaglinide) 1 1.72%

N-T No hypoglycemic treatment 6 10.34%

Table 1. Diabetes-controlling treatment/medication of DM patients.

DM – diabetes mellitus; INS – diabetes patients with insulin plus oral hypoglycemic treatment; OH – diabetes patients with oral 
hypoglycemic only (without insulin); N-T – diabetes patients without any diabetes-controlling treatment.

CRC
n=391

H-G DM IGT IFG N-G

n % n % n % n % n %

Total 
Number

116 29.67% 58 14.83% 18 4.60% 40 10.23% 275 70.33%

Male 63 16.11% 30 7.67% 11 2.81% 22 5.63% 159 40.66%

Female 53 13.55% 28 7.16% 7 1.79% 18 4.60% 116 29.67%

Table 2. Colorectal cancer patients and their blood glucose level.

CRC – colorectal cancer; H-G – high glucose groups including DM (diabetes mellitus), IGT (impaired glucose tolerance), 
and IFG (impaired fasting glucose); N-G – normal blood glucose group.
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Clinicopathological 
features

n=391
Fasting serum glucose

H-G vs. 
N-G

DM vs. 
N-G

IGT vs. 
N-G

IFG vs. 
N-G

DM=58 IGT=18 IFG=40 N-G =275 c2/sig. c2/sig. c2/sig. c2/sig.

Sex

 Male 222 30 11 22 159 0.409 0.725 0.075 0.113 

 Female 169 28 7 18 116 0.522 0.395 0.784 0.736 

Age (Years)

 <60 127 17 4 12 94 1.223 0.512 1.086 0.274 

 ³60 264 41 14 28 181 0.269 0.474 0.297 0.601 

Tumor location

 Cecum 23 5 0 1 17 3.302 5.130 2.955 5.718 

 Ascending colon 117 22 3 17 75 0.654 0.400 0.707 0.335 

 Transverse colon 20 4 1 1 14 

 Descending colon 19 1 1 3 14 

 Sigmoid colon 63 9 3 4 47 

 Rectum 149 17 10 14 108 

Gross type

 Ulcerative 241 43 8 30 160 8.003 11.633 1.558 4.152 

 Invasive 56 11 4 3 38 0.018* 0.003** 0.459 0.125 

 Polyp 94 4 6 7 77 

Tumor diameter (cm) 

 <3 84 7 1 5 71 10.326 5.048 3.742 3.384 

 ³3 307 51 17 35 204 0.001** 0.025* 0.053 0.066 

Neurovascular invasion

 No invasion 145 18 6 13 108 1.903 1.382 0.251 0.677 

 Neuro/vascular invasion 246 40 12 27 167 0.168 0.240 0.617 0.411 

Differentiation

 High 52 1 0 0 51 25.268 13.721 4.186 9.859 

 Medium 210 30 11 23 146 0.000** 0.001** 0.123 0.007**

 Low 129 27 7 17 78 

Primary tumor invasion

 T1, T2 65 6 4 9 46 0.007 1.481 0.360 0.807 

 T3, T4 326 52 14 31 229 0.933 0.224 0.548 0.369 

Lymph metastasis

 N0 228 27 8 25 168 4.352 4.223 6.563 0.590 

 N1 86 16 8 9 53 0.113 0.121 0.038* 0.744 

Table 3. Clinopathological features of CRC patients and their blood glucose level by Pearson Chi-Square analysis.
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patients was 65.483±11.776 (range, 31-97yrs); average age for 
IGT was 70.167±2.676 (range, 53-86yrs); and average age for 
IFG was 66.075±1.753 (range, 31–97 yrs). The history of high 
blood glucose in the 116 H-G patients was 1 month to 21 years, 
average, 5.2±3.6 years. The blood glucose level in the DM pa-
tients was 9.002±1.750mmol/L, the average glucose level in IGT 
patients were 6.829±0.023mmol/L, IFG, 6.293±0.021mmol/L, 
blood glucose level in N-G group, 5.042±0.042 mmol/L.

Clinicopathological features of CRC patients and their 
blood glucose level

The clinicopathological features of the CRC patients were com-
pared between the 3 high-glucose patients groups and the 
normal glucose group (Table 3). A significant difference was 
observed between the H-G vs the N-G group and the DM vs. 
N-G group in gross tumor type, tumor diameter, tumor differ-
entiation, and TNM classification (Table 3, marked by aster-
isks). Specifically, high glucose level was significantly correlated 
with more frequent ulcerative tumor type, larger tumor diam-
eter, lower tumor differentiation, and higher TNM classifica-
tion (p<0.05). No significant differences were found between 
the groups in sex, age, tumor location, vascular/perineural 

invasion, lymphoma metastasis, distant metastasis and pa-
tient prognosis (p>0.05).

Diabetes-controlling treatment in CRC patients with D2M

Among the 58 D2M patients with CRC, 15 received insu-
lin (INS) treatment and oral administration of hypoglycemic 
drugs. Their blood glucose level was 9.71–14.57 mmol/L (av-
erage 11.387±1.445 mmol/L). INS dosage was 20–30 U/d (av-
erage, 24.98±5.7 U/d). Patients in the IGT and IFG groups in 
our study did not receive any hypoglycemic/insulin treatment.

We divided the 58 D2M patients into sub-groups based on 
their diabetes-controlling medications (Table 1). Based on 
Pearson chi-square analysis, compared to CRC patients in the 
N-G group, DM patients who received INS plus hypoglycemic 
treatment (INS group) had larger tumor diameter (c2=14.225, 
p=0.000) (Table 4). A higher proportion of D2M patients in 
the INS group were in TNM stage III and IV than stage I and 
II compared with CRC patients in the N-G group (c2=81.003, 
p=0.000) (Table 4). Significant differences were also observed 
in distant metastasis (c2=21.000, p=0.000) and TNM classifi-
cation (c2=81.003, p=0.000) between the INS group and the 

Table 3 continued. Clinopathological features of CRC patients and their blood glucose level by Pearson Chi-Square analysis.

** P<0.01, * P<0.05. DM – diabetes mellitus, IGT (impaired glucose tolerance), IFG (impaired fasting glucose), H-G (high glucose 
groups including DM, IGT and IFG). N-G (normal blood glucose group). TNM system based on the America joint committee on cancer 
(AJCC)/union for international cancer control (UICC) 2009 staging system for colorectal cancer (7th edition) [16]. Primary tumor (T): 
Tx – primary tumor cannot be evaluated; T0 – no signs of tumor; Tis – carcinoma in situ; T1,2,3,4 – size and/or extension of primary 
tumor. N – degree of spread to regional lymph nodes; Nx – lymph nodes cannot be evaluated; N0 – tumor cells absent from regional 
lymph nodes; N1 – 1–3 lymph nodes metastasis; N2 – more than 4 lymph nodes metastasis. Distant metastasis (M): M0 – no distant 
metastasis; M1 – distant metastasis. TNM classification standard: I – T1/T2, N0, M0; II – T3/ T4, N0, M0; III – any T, N1~N2, M0; 
IV – any T, any N, M1.

Clinicopathological 
features

n=391
Fasting serum glucose

H-G vs. 
N-G

DM vs. 
N-G

IGT vs. 
N-G

IFG vs. 
N-G

DM=58 IGT=18 IFG=40 N-G =275 c2/sig. c2/sig. c2/sig. c2/sig.

 N2 77 15 2 6 54 

Distant metastasis

 M0 379 55 18 40 266 0.129 0.498 0.608 1.348 

 M1 12 3 0 0 9 0.719 0.481 0.436 0.246 

TNM classification

 I, II 355 30 18 38 269 54.728 111.005 0.401 1.121 

 III, IV 36 28 0 2 6 0.000** 0.000** 0.527 0.290 

Prognosis and follow-up

 Death 98 14 5 7 72 0.618 0.182 0.034 1.521 

 Alive 251 37 11 29 174 0.734 0.913 0.983 0.467 

 Lost contact 42 7 2 4 29     
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N-G group (Table 4). A significant difference was also found 
between DM patients who received no diabetes treatment 
(N-T group) vs. N-G group, indicating that high blood glucose 
level, not than INS treatment, was a significant factor contrib-
uting to CRC development. Consistently, no significant differ-
ences were found when comparing the clinicopathological 

features of CRC patients in the INS group versus the OH or 
N-T groups (Table 4).

We also compared the overall survival of DM patients who re-
ceived insulin plus hypoglycemic treatment, DM patients with 
oral hypoglycemic (without insulin), and patients without any 

Clinicopathological 
features

DM=58
N-G=275

INS vs. OH INS vs. N-T INS vs. N-G N-T vs. N-G

INS=15 OH=37 N-T=6 c2/P c2/P c2/P c2/P

Sex         

 Male 7 19 4 159 0.094 0.687 0.723 0.189 

 Female 8 18 2 116 0.760 0.407 0.395 0.664 

Age (yrs)     

 <60 4 11 2 94 0.049 0.093 0.359 0.002 

 ³60 11 26 4 181 0.825 0.760 0.549 0.965 

Tumor diameter (cm) 

 <3 1 6 0 71 0.836 0.420 14.225 7.841 

 ³3 14 31 6 51 0.361 0.517 0.000** 0.005**

Neurovascular invasion

 No invasion 5 11 2 108 0.650 0.000 0.211 0.087 

 Neuro/vascular invasion 10 26 4 167 0.799 1.000 0.646 0.768 

Differentiation

 High 0 0 1 51 0.002 2.870 4.408 1.400 

 Medium 8 20 2 146 0.962 0.238 0.110 0.497 

 Low 7 17 3 78 

Primary tumor invasion

 T1, T2 2 2 2 46 0.945 1.112 0.119 1.143 

 T3, T4 13 35 4 229 0.331 0.292 0.731 0.285 

Lymph metastasis

 N0 6 19 2 168 0.631 1.167 2.762 3.556 

 N1 4 9 3 53 0.729 0.558 0.251 0.169 

 N2 5 9 1 54 

Distant metastasis

 M0 15 36 6 0 0.413 —— 21.000 12.000 

 M1 0 1 0 6 0.520 —— 0.000** 0.001**

TNM Classification

 I, II 7 21 2 269 0.437 0.311 81.003 71.144 

 III, IV 8 16 4 6 0.508 0.577 0.000** 0.000**

Prognosis and follow-up

 Death 4 7 3 72 0.397 1.575 0.129 2.045 

 Alive 9 25 3 174 0.820 0.455 0.938 0.360 

 Lost contact 2 5 0 29     

Table 4.  The effect of diabetes-controlling treatment on the clinicopathological features of CRC patients with D2M by Pearson Chi-
Square analysis.

** P<0.01, * P<0.05. DM – diabetes mellitus; INS – diabetes patients with insulin plus oral hypoglycemic treatment; OH – diabetes 
patients with oral hypoglycemic (without insulin); N-T – diabetes patients without any diabetes-controlling treatment; N-G – patients 
with normal blood glucose level.
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diabetes-controlling treatment, and no significant difference 
was found (Table 4).

Patients’ survival and their blood glucose levels

The correlation between glucose level and that of patient 
survival was analyzed using Kaplan-Meier survival analysis 
and log-rank test (Figure 1A, 1B and Table 5). Survival curve 
of CRC patients in the 4 groups was constructed by both 
the Kaplan-Meier method (Figure 1A) and Cox-Regression 
method (Figure 1B) with follow-up time of 0–80 months. No 

statistically significant differences were found between N-G 
and H-G groups (p>0.05) by either the Kaplan-Meier or the 
Cox-Regression method. However, patients in the H-G group 
(DM, IGT, IFG) exhibited a shorter survival trend as the follow-
up time increased (Figure 1A). No significant difference was 
found between the H-G group and N-G group in mean or me-
dian survival (P>0.05) (Table 5).

We also analyzed patient survival using several other statistical 
methods. No significant differences in overall survival between 
the 4 glucose groups were found by log-rank (Mantel-Cox) 
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Figure 1.  CRC survival curve and blood glucose level by Cox-Regression (A) and Kaplan-Meier analysis (B). No significant difference 
was found in CRC patients with different blood glucose levels by either method. However, the H-G groups showed a shorter 
survival trend with the increase of follow-up time.

Groups

Mean* Median

95% Confidence Interval 95% Confidence Interval

Estimate Std. error Lower bound Upper bound Estimate Std. error Lower bound Upper bound

DM 37.28 2.40 32.57 41.98 33.00 2.72 27.67 38.33

IGT 33.28 4.25 24.93 41.62 26.00 3.53 19.07 32.93

IFG 38.68 3.08 32.62 44.73 36.00 3.16 29.80 42.19

N-G 36.89 1.32 34.29 39.49 31.00 1.95 27.18 34.82

Overall 36.96 1.06 34.88 39.05 32.00 1.46 29.13 34.87

Table 5. Mean and Median CRC Survival and blood glucose levels.

* Estimation is limited to the largest survival time if it is censored. DM – diabetes mellitus; IGT – impaired glucose tolerance; 
IFG – impaired fasting glucose; H-G – high glucose groups including DM, IGT and IFG; N-G – normal blood glucose group.
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with c2=0.757, DF=1, p=0.384; Breslow (generalized Wilcoxon), 
with c2=0.115, DF=1, p=0.734; or Tarone-Ware analysis, with 
c2=0.062, DF=1, p=0.804.

Discussion

Studies showed that T2DM increase the risk of colorectal can-
cer [3–5]. Larsson [17] conducted a meta-analysis of 15 relat-
ed studies (6 case-control and 9 cohort) that included 2 593 
935 patients. Their analysis showed that diabetes increased 
CRC risk by 30% (RR=1.30, 95%CI=1.20–l.40) compared with 
non-diabetes patients. Another study found that serum glu-
cose level correlates with colorectal cancer incidence in wom-
an after menopause [18]. In our study, we investigated the glu-
cose levels of 391 CRC patients, including patients with DM 
and impaired glucose regulation: IFG and IGT, 2 pre-diabetes 
stages. Our study showed that 13.41% of patients had co-ex-
isting DM and CRC, 4.32% of patients had both IGT and CRC, 
and 9.32% of patients had both IFG and CRC. Thus, a total 
of about 27.05% of CRC patients had above-normal glucose. 
Therefore, it seems that high glucose level plays a role in the 
development of CRC. However, the mechanism of how high glu-
cose level contributes to CRC development is currently unclear.

Our result showed that, compared to patients with normal glu-
cose level, high glucose and diabetes groups had larger tumor 
diameter, lower differentiation (thus higher malignancy), high-
er percentage of ulcerative tumor, and more advanced TNM 
stages. The 2 pre-diabetes stages (IGT and IFG) had less ef-
fect on tumor malignancy compared to DM patients (Table 3). 
Although no statistical difference was found between the 4 
patient groups with different glucose levels in survival curve 
analysis, patients in the H-G group exhibited a shorter surviv-
al trend at later follow-up time. Our data suggest that glucose 
level affects the local malignancy of CRC and might affect pa-
tient overall survival if given longer follow-up time.

Research shows that antidiabetic medication affects the risk 
of CRC in patients with diabetes mellitus [19,20]. Singh con-
ducted a systematic evaluation of 15 studies including 13 871 
patients with diabetes mellitus and assessed their risk for CRC. 
Their meta-analysis concluded that a protective effect of met-
formin use and CRC risk, although no significant association 
was observed with insulin or sulfonylurea use [19]. However, 
a harmful effect of insulin therapy and CRC risk among T2DM 
patients has also been reported [20]. We analyzed the DM 
patients enrolled in our study and their diabetes-controlling 
treatment. Our result showed that DM patients who received 
INS and hypoglycemic drug treatment had significantly larger 
tumor diameter and more advanced TNM stage compared to 
patients with normal glucose. However, no significant differ-
ence was found in clinicopathological features and overall sur-
vival between patients with INS and hypoglycemic drug treat-
ment, patients with oral hypoglycemic only, and patients with 
DM but received no diabetes controlling treatment. DM pa-
tients, regardless of whether they received INS treatment or 
not, had more severe tumor malignancy compared to patients 
with normal glucose. Our results indicate that diabetes-control-
ling treatment in our patient set had no significant effect on 
CRC development. However, our DM patient cohort was small 
and a larger scale study is needed to confirm the observations.

Conclusions

We observed a positive association between T2DM and the 
local malignancy of CRC. Glucose level is a significant risk fac-
tor correlates with the development of CRC. Early diagnosis 
and personalized treatment is critical for colorectal cancer pa-
tients with high blood glucose and diabetes.
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