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Abstract 
 

Background: The aim of the study was to estimate of the asso- 
ciation between the anthropometric obesity, fasting serum concen- 
tration of glucose, glycosylated hemoglobin, insulin, total choles- 
terol, HDL/LDL fractions, triglycerides, a homeostasis model of 
assessment (HOMA-IR) and percent of HOMA beta-cell function 
(HOMA-β%) in non-obese and obese colorectal cancer patients. 

 
Methods: The study comprised a total of 300 adult patients (171 
men and 129 women) with various stages of colorectal adenocarci- 
noma. The HOMA-IR and HOMA-β% indexes and fasting serum 
concentrations of glucose, glycosylated hemoglobin, insulin, total 
cholesterol, HDL/LDL fractions, triglycerides were determined. 
According waist circumference values, the examined subjects were 
divided into two groups: group A (waist circumference < 94 cm for 
men and < 80 cm for women) and B (waist circumference ≥ 94 cm 
for men and ≥ 80cm for women). 

 
Results: The prevalence of overweight or obesity, estimated by 
circumference measurements, was identified in 58.5% of the exam- 
ined subjects (group B). The average fasting serum concentration of 
biochemical parameters and HOMA-IR index in the group B was 
statistically significantly higher vs those in the A group (P < 0.001). 
The HOMA-β% index did not differ statistically in the analyzed 
groups (P < 0.05). 

 
Conclusions: Majority of colorectal cancer patients have over- 
weight or obesity. They are associated with hyperglycaemia, insulin 
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resistance, hyperinsulinemia and worse lipid profile. 
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Introduction 
 

With 655,000 deaths worldwide per year, colorectal cancer 
is the fourth most common form of cancer in the United 
States and the third leading cause of cancer-related death in 
the Western World [1]. In Poland colorectal cancer belongs 
to tumors placed on the second position as far as incidence 
is concerned regardless the sex. It also constitutes the third 
cause of death among the oncological patients. 

The risk factors include environmental factors (high fat, 
high hydrocarbon, high calories and low cellulose diet), in- 
ternal factors (adenocarcinomas, ulcerative colitis, Crohn’s 
disease) and genetic factors (Lynch syndrome I and II, famil- 
ial polyposis) [2, 3]. Present reports indicate that there is a 
relation between metabolic disorders like: overweight, obe- 
sity, hyperglycemia, diabetes, lack of physical activity, lipid 
management disorders and the increased incidence of cancer 
[4-7]. Each of these components may be an independent fac- 
tor, while the co-occurrence of a few of them increases the 
cancer disease risk. 

Other studies have shown a greater risk of colorectal 
cancer mortality associated with the presence of metabolic 
disorders compared to that associated with the individual 
metabolic components alone [8]. 

 
Aim of the research 

 
The aim of the study was to estimate of the association be- 
tween the anthropometric obesity (weight, height, waist cir- 
cumference values), fasting serum concentration of glucose, 
glycosylated hemoglobin, insulin, total cholesterol, HDL/ 
LDL fractions, triglycerides, a homeostasis model of assess- 
ment (HOMA-IR) and percent of HOMA beta-cell function 
(HOMA-β%) in non-obese and obese colorectal cancer pa- 
tients. 
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Table 1. Characteristics of the Patients 

 
 
 

Age (years) 

 
Sex 

 
TNM stages 

 
F 

 
M 

 
I 

 
II 

 
III 

 
IV 

54.2 ± 8.2 129 171 65 81 112 42 

45 ± 70 43.0% 57.0% 21.5% 27.0% 37.5% 14.0% 

 
 

Subjects and Methods 
 

Study group 
 

The study comprised a total of 300 adult patients with 
colorectal adenocarcinoma, who had subsequently sought 
for treatment at a selected Surgical Wards of the southern 
Poland. Patients were consecutively recruited to the study 
between May 2006 and July 2007. 

The analyzed group was composed of 171 men and 129 
women aged 45 - 70; the average age was 54.2 ± 8.2 years. 
In this study, 300 men and women were asked to attend a 
clinic examination at which time they completed a structured 
interview with a detailed medical history and risk behavior 
assessment, a physical examination, and laboratory measure- 
ments. 

Among the subjects, rectal cancer was present most fre- 
quently, histopathologically - adenocarcinoma or ulcerative 
adenocarcinoma. The largest group was the patients with the 
G2 degree of histopathological malignancy. In 51.5% pa- 
tients, the disease has been diagnosed at the III or IV stages 
of TNM. It results from it (statistically) that about 14% (IVo 

TNM) have inconsiderable chances for permanent cure and 
in the remaining 37.5% (IIIo TNM) there is a very high prob- 
ability of tumor spread, despite the simultaneous implemen- 
tation of standard, combined oncology treatment (Table 1). 

Patients with diagnosed chronic endocrine diseases, psy- 
chiatric disorders, alcohol consumption, stroke, severe he- 
patic and renal diseases and others neoplastic processes or 
genetic defects were excluded from the study. 

 
Methods 

 
For each patient, the following data were considered: an- 
thropometric measurements (weight, height, waist circum- 
ference values), fasting serum concentration of glucose, 
glycosylated hemoglobin, insulin, total cholesterol, HDL/ 
LDL fractions, triglycerides. Also, three index: BMI (Body 
Mass Index; kg/m2) HOMA-IR (Homeostasis Model of As- 
sessment - Insulin Resistance; fasting glucose (mmol/L) x 

fasting insulin (mU/L)/22.5) and HOMA-β% (percent of 
HOMA beta-cell function) have been determined. 

Patients were divided into two groups according waist 
circumference values: group A (waist circumference < 94 cm 
for men and < 80 cm for women) and B (waist circumference 
≥ 94 cm for men and ≥ 80 cm for women). 

The study protocol was approved by the Local Bioethi- 
cal Committee and informed consent was obtained from all 
patients. 

Statistical analysis was performed using the statistical 
package STATISTICA (StatSoft, Poland). Shapiro-Wilk test 
was used to verify whether variable distributions were nor- 
mal. Student’s-t test was applied to compare the data in ev- 
ery group when distribution of the variable in all compared 
groups was normal or nonparametric. Mann-Whithney U test 
was used when distributions of the variable was not normal 
in at least one of the compared groups. P values < 0.05 were 
considered as statistically significant. 

 
 

Results 
 

There were non statistically significant differences between 
sex and ages between both of groups of the patients. 

The overweight/obesity, estimated by waist circumfer- 
ence measurements was stated in 58.8% persons (group B), 
while normal weight was identified in 41.5% of the examined 
subjects (group A) - P < 0.001. The diseases of the cardio- 
vascular system (hypertension and/or ischemic heart disease 
and/or resolved myocardial infarction and/or resolved cere- 
bral stroke and/or systemic sclerosis and/or cerebrovascular 
insufficiency) were diagnosed in 41% patients of the group 
B vs 27% of the A group. Diabetes mellitus type 2 was diag- 
nosed in almost 15.5 % patients with overweight and obesity, 
while its prevalence in those with normative circumference 
values amounted to 3.5%. 

The average fasting serum concentration of glucose, 
glycosylated hemoglobin, insulin, total cholesterol, HDL/ 
LDL fractions, triglycerides and HOMA-IR index were sta- 
tistically significantly higher in overweight/obese subjects 

 
 

136 Articles © The authors  |  Journal compilation © J Endocrinol Metab and Elmer Press™  |  www.jofem.org 

http://www.jofem.org/


Metabolic Abnormalities J Endocrinol Metab  •  2012;2(3):135-138 
 

 
Table 2. Characteristics Metabolic Parameters in the Analyzed Group 

 

  
A group 
(n = 129 - 41.5%) 

 
B group 
(n = 171 - 58.5 %) 

 
Statistical significance level (U 
MannWhitney Test - P < 0.001) 

Diseases of the cardio-vascular system 35 (27%) 70 (41%) < 0.001 

Diabetes mellitus t.2 5 (3.5%) 27 (15.5%) < 0.001 

Glucose (mg%) 72 (66.0 - 82.0) 82 (76.0/93.0) < 0.001 

HBA1c (%) 4.6 (4.2 - 4.9) 5.3 (4.9 - 6.1) < 0.001 

Insulin (µIU/mL) 8.21(6.71 - 11.9) 13.91 (10.01 - 18.92) < 0.001 

HOMA-IR 1.83 (1.31 - 5.11) 2.94 (2.01 - 5.94) < 0.001 

HOMA-β 277 (131 - 421) 259.4 (149.1 - 449.2) < 0.01 

Cholesterol (mmol/L) 5.32 ± 1.12 6.34 ± 1.12 < 0.001 

HDL (mmol/L) 1.36 ± 0.38 1.25 ± 0.13 0.2451 

LDL (mmol/L) 3.79 ± 1.03 4.49 ± 1.15 < 0.001 

Triglycerides (mmol/L) 0.82 (0.72 - 1.12) 1.37 (0.81 - 1.99) < 0.001 

 
 

when compared to the subjects of A groups (P < 0.001). 
Overweight/obesity was associated with a 1.5 -fold risk for 
insulinemia (OR = 1.51; 95% CI: 1.11 - 1.72; P < 0.001) and 
2-fold risk increase for hypercholesterolemia (OR = 1.92; 
95% CI: 1.38 - 2.71; P < 0.001). Value of the HOMA-IR > 
5 was found in 11 (13%) patients in the group A and in 39 
(22%) in the group B. Simultaneously, the HOMA-β% index 
did not differ statistically in this groups (P < 0.05) (Table 2). 

 
 

Discussion 
 

Among colorectal cancer patients overweight and obesity are 
accompanied by multiple metabolic disorders. Obesity and 
others metabolic disorders constitute a serious socio-eco- 
nomic and medical problem of word and obesity has gained 
the name of civilization disease of 21st century [9-12]. In 
etiopathogenesis of colorectal cancer, in the group of the 
overweight and obese patients, fat tissue is said to be of high 
importance to processes of neoplastic transformation. Fat tis- 
sue is treated like glandular tissue, performing the endocrine, 
paracrine function, regulating metabolism of triglycerides, 
influencing the coagulation system or inhibiting antilipolitic 
effect of insulin [12]. This tissue produces many adipokines, 

i.e. hormonally active proteins, which play a significant role 
in the control of systemic metabolic processes (eg. TNF al- 
pha, interleukin 6, TGF beta, IGF1, adiponectin, and others) 
[12-14]. Another potential mechanism relates to leptin which 
is tied to obesity and has been shown to stimulate growth of 
colonic epithelial cells [15]. 

Glucose homeostasis disorders lead to metabolic chang- 
es related to energy consumption, improper secretion of in- 
sulin and glucagon, growth hormones and cortisol. Hyperin- 
sulinemia, which accompanies obesity and type 2 diabetes is 
the risk factor as insulin is simultaneously the tumor growth 
factor while insulin resistance is of importance in metabolic, 
hormonal, inflammatory, vascular disorders and cancer dis- 
eases [16]. 

In this study, 58.5% of the patients were overweight and 
obese while 15.5% had already been diagnosed with type 
2 diabetes. Published results of meta-analysis of 15 studies 
covering more than 2.5 million persons confirm that type 
2 diabetes is the colorectal cancer risk factor regardless of 
sex (the relative risk of developing colorectal cancer in dia- 
betics is 1.43) [17]. Other studies prove that the increased 
colorectal cancer risk is also present in patients with type 1 
diabetes and is mainly related to accompanying hyperglyce- 
mia. Fasting serum hyperglycemia exceeding 6.1 mmol/L is 

 
 

Articles © The authors  |  Journal compilation © J Endocrinol Metab and Elmer Press™  |  www.jofem.org 137 

http://www.jofem.org/


Nowakowska-Zajdel et al J Endocrinol Metab  •  2012;2(3):135-138 
 

 
significantly correlated with the colorectal cancer increased 
risk [18, 19]. 

In the analyzed overweight and obese patients with 
colorectal cancer, higher fasting serum concentration of glu- 
cose, glycosylated hemoglobin, cholesterol and insulin were 
observed. The HOMA-IR insulin resistance index was, re- 
spectively for the group A and B, 1.83 versus 2.94, with the 
significant difference in the groups (P < 0.001). HOMA -IR 
> 5 was diagnosed in 50 persons (group A and B), which ac- 
counts for 16.9%. The results confirm that insulin resistance 
in combination with obesity may concern even 20-30% of 
the population [20]. 

 
Conclusions 

 
1) Majority of colorectal cancer patients have overweight or 
obesity. 2) They are associated with HOMA-IR index and 
the higher serum concentration glucose, insulin and worse 
lipid profile levels. 
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