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ABSTRACT

Metabolic syndrome raises the risk of colorectal caners. Most colorectal cancers originate

from colorectal adenomas. We aimed to investigation relationship of metabolic syndrome
with colorectal adenoma.

This cross-sectional study on 114 patients aged >50 years referred to a university hospital
for total colonoscopy from Jan to Dec 2011. The frequency distribution of metabolic
syndrome in all patients was determined and its relationship with presence of colorectal
adenoma and high risk colorectal adenoma was evaluated. Blood pressure, waist
circumference, fasting blood sugar (FBS), serum HDL-cholesterol and triglycerides were
evaluated to investigate adenoma frequency.

5 patients didn’t complete their laboratory studies and were not included in the final
statistical analyses. Out of 114 patients, 73 (64%) were females. 22 (42.2%) patients had
both adenoma and metabolic syndrome and 30 (26.3%) patients had metabolic syndrome

but no adenoma. Between sex and adenoma there was significant correlation (P<0.05).
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Out of the four secondary components of metabolic syndrome, only raised FBS and HDL

were significantly associated with colorectal adenoma (P<0.05).

This study revealed a significant association of colorectal adenoma and metabolic

syndrome. In addition to waist circumference, diabetes mellitus and HDL-c

were the

most important factors associated with colorectal adenoma.
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INTRODUCTION

Adenomas are mostly observed in over 50
year-old males [1, 2]. Almost all
colorectal cancers are derived from
adenomas. But, a very small portion of the
latter develops into the former. The multi-
step process of adenoma-cancer which
averages 10-25 years could be accelerated
by metabolic abnormalities. Abdominal
obesity and sedentary lifestyle lead to free
fatty acids flooding. They induce pro-
inflammation and insulin  resistance
through the liver [3, 4]. Insulin resistance
is the core stem of metabolic syndrome.
Raised blood pressure, abdominal obesity,
low HDL-cholesterol, impaired glucose
tolerance and hypertriglyceridemia are
characteristics of metabolic syndrome.
Obesity, lack of physical activity and the
resultant metabolic syndrome raise the
risk of diabetes, cardiovascular diseases
and many cancers [5-22]. These are the
leading causes of deaths throughout of the
world. For example, colorectal cancers

causes over 50 thousands deaths in USA

annually. They are second after lung
cancers in cancer induced deaths in USA
[23]. Understanding the relationship of

adenoma development and metabolic

clarify

implications in prevention of colorectal

syndrome  could important
cancer development. The current study
tried to see if metabolic syndrome is
significantly more frequent in patients
with adenoma compared with those
without adenoma in a population of >50
year-old Middle East patients referred to a
university hospital for total colonoscopy.
MATERIALS AND METHODS

This cross-sectional study was carried out
in Shariati teaching hospital (Isfahan,
Iran) from June 2010 to June 2011.The
research was approved by the Ethical
Committee of the Islamic Azad University
Najafabad branch.

Patient’s history and current medications
were evaluated by a general practitioner in
the outpatient clinic three days before

colonoscopy. Blood pressure (BP) was
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assessed. Waist circumference  was
determined at the level of umbilicus in the
horizontal plane. In order to determine
biochemical markers, venous blood was
taken after overnight fasting. Fasting
blood (FBS),

cholesterol  and

sugar serum HDL-

triglycerides  were
measured at the hospital laboratory.

Presence or absence of metabolic
syndrome in all patients was determined.
2001 National

Program/ATP 111 were used to identify

Cholesterol Education
patients with the metabolic syndrome,[24]
that include any three of the followings:
the presence of abdominal
elevated BP> 130/85 mmHg,
plasma glucose (FPG) >100 mg/dL,

Serum HDL cholesterol <40 mg/dL in

obesity,
Fasting

men and <50 mg/dL in women and
>150 mg/dL.
treatment or medications for low HDL-
reflected the low HDL-

treatment or

triglycerides Current
cholesterol
cholesterol.  Current
medications for diabetes mellitus reflected
the raised FBS. Medications received for
hypertension was considered as the proof
of high BP. The cutoff points of 102 and
88 centimeters in waist circumference
were defined for abdominal obesity in

white men and women, respectively [25].

Exclusion criteria included: family and
personal history of colorectal cancer,
anemia, inflammatory bowel disease and
weight loss. Patient’s history and current
medications were evaluated by a general
practitioner in the outpatient clinic three
days  before  colonoscopy.  Waist
circumference was determined at the level
of umbilicus in the horizontal plane.
Blood pressure (BP) was assessed.
Calculation of body mass index (BMI)
was carried out as weight in kilograms
divided by height squared (m) [26].

In order to determine biochemical
markers, venous blood was taken after
overnight fasting. Fasting blood sugar
(FBS), serum high density lipoprotein-
(HDL-C) and triglycerides

(TG) were measured at the hospital

cholesterol

laboratory. The frequency distribution of
colorectal adenomas in all patients was
determined. PENTAX system (Japan)
were used for colonoscopy.

Its association with the presence of

metabolic syndrome and also with
different secondary components of
metabolic syndrome was evaluated

through Pearson correlation. Statistical
analyses were done using SPSS version
17 (Chicago, IL).
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RESULTS

Patients aged 50-86 years. 5 patients
didn’t complete their laboratory studies
and were not included in the final
statistical analyses. Out of 114 patients,
73 (64%) were females. 70.2% of patients
had BMI < 30 kg/m? and the rest had BMI
> 30 kg/m® Metabolic syndrome was
prevalent in 52 (45.6%) patients. 22
(42.2%) patients had both adenoma and
metabolic syndrome, 54 (47.4%) patients
metabolic

had neither adenoma nor

metabolic syndrome but no adenoma and
only 8 (7%) patients with no metabolic
syndrome had adenoma (Table 1).

17 (41.5%) male and 13 (17.8%) female
patients had adenoma.

Between sex and adenoma there was
significant correlation. There was no
significant correlation between adenoma
and BMI (Table 2, P<0.05).

Out of the four secondary components of
metabolic syndrome, only raised FBS and

HDL were significantly associated with

syndrome, 30 (26.3%) patients had colorectal adenoma (Table 3, P<0.05).
Table 1: frequency of demographic and clinical of patient
Characteristic of patient Frequency (percent)
Sex Female 73 (64%0)
Male 41 (36%)
Age >50 years 114 (100%0)
BMI <30 80 (70.2%)
>30 34 (29.3%)

Metabolic syndrome

Suffering from metabolic syndrome

52 (45.6%)

No suffering from metabolic syndrome

62 (54.4%)

Diagnosis of Metabolic

Adenoma diagnosis

22 (42.2%)

Syndrome No adenoma diagnosis 30 (57.7%)
No diagnosis of metabolic Adenoma diagnosis 8 (12.9%)
syndrome No adenoma diagnosis 54 (87.1%0)

Table 2: frequency of characteristics of suffering from metabolic syndrome and adenoma

Characteristic of patient adenoma p-value
Diagnosis No diagnosis
[frequency [frequency
(percent)] (percent)]
sex Female 13 (17.8%) 60 (82.2%) 0.006
male 17 (41.5%) 24 (58.5%)
BMI <30 22 (27.5%) 58 (72.5%) 0.666
>30 8 (23.5%) 26 (76.5%)
The significance level is 0.05
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Table 3: Association of colorectal adenoma and secondary components of metabolic syndrome.

Number of Patients with Adenoma P-value
Yes No
BP High or Under 17 33 0.1
Treatment
Normal 13 51
FBS High or Under 22 43 0.035
Treatment
Normal 8 41
TG High or Under 14 34 0.55
Treatment
Normal 16 50
HDL Low or Under 16 27 0.03
Treatment
Normal
The significance level is 0.05
DISCUSSION are mostly observed in patients aged 50
The current study demonstrated a year-old and over. The relationship of age
significant association of colorectal  with colon adenoma when patients were

adenoma and metabolic syndrome in a
population of Middle East aged 50 years
or older. In addition, diabetic patients
showed the most significant association
with the presence of metabolic syndrome.
Other studies have examined the
relationship of colorectal adenoma and
metabolic syndrome and found similar
results in other areas of the world.?> %

These relationships point out that
hyperinsulinemia and/or diabetes mellitus
might play the major role in development
of colon adenoma and cancer through
insulin-like growth factor or through
direct proliferative effect of insulin on
tumor cells.> 1> ***" The advantage of
the current research was the exclusion of

people under 50 years because adenomas

bi-grouped into 50-60 years and >60 years

was not  statistically  significant.

Furthermore, there were some other
factors associated with colon adenoma
that were not evaluated in the current
study including physical activity, smoking
and alcohol use.? '® 8 2 Fyrther studies
are necessary to evaluate the concurrent
effects of all these risk factors in
development colon adenoma.

ACKNOWLEDGMENTS

The

authorities at the Islamic Azad University

authors gratefully acknowledge

Najafabad branch for financial support of

IJBPAS, December, 2014, 3(12)

this study.
REFERENCE
[1] Levin B, Lieberman DA,
McFarland B, Andrews KS,
3055




Zahra Torabi et al

Research Article

Brooks D, Bond J, Dash C,
Giardiello FM, Glick S, Johnson
D, Johnson CD, Levin TR,
Pickhardt PJ, Rex DK, Smith RA,
Thorson A,  Winawer  SJ.
Screening and surveillance for the
early detection of colorectal cancer
and adenomatous polyps, 2008: a
joint guideline from the American
Cancer Society, the US Multi-
Society Task Force on Colorectal
Cancer, and the American College
of Radiology. Gastroenterology
2008;134(5):1570-95.

[2] ACOG Committee Opinion No.
384 November 2007: colonoscopy
and colorectal cancer screening
and prevention. Obstet Gynecol
2007;110(5):1199-202.

[3] Sell H, Habich C, Eckel J.
Adaptive immunity in obesity and
insulin ~ resistance. Nat Rev
Endocrinol 2012;8(12):709-16.

[4] Eckel RH, Grundy SM, Zimmet
PZ. The metabolic syndrome.
Lancet 2005;365(9468):1415-28.

[5] Brauer PM, Keown-Eyssen GE,
Jazmaji V, Logan AG, Andrews
DF, Jenkins D, Marcon N, Saibil
F, Cohen L, Stern H, Baron D,
Greenberg G, Diamandis E, Kakis

G, Singer W, Steiner G. Familial
aggregation of diabetes and
hypertension in a case-control
study of colorectal neoplasia. Am J
Epidemiol 2002;156(8):702-

[6] Calle EE, Rodriguez C, Walker-
Thurmond K, Thun MJ.
Overweight, obesity, and mortality
from cancer in a prospectively
studied cohort of U.S. adults. N
Engl J Med 2003;348(17):1625-
38.

[7] Lukanova A, Bjor O, Kaaks R,
Lenner P, Lindahl B, Hallmans G,
Stattin P. Body mass index and
cancer: results from the Northern
Sweden Health and Disease
Cohort. Int J Cancer 2006; 118(2):
458-66.

[8] McTigue K, Larson JC, Valoski A,
Burke G, Kotchen J, Lewis CE,
Stefanick ML, Van HL, Kuller L.
Mortality and cardiac and vascular
outcomes in extremely obese
women. JAMA 2006; 296(1): 79-
86.

[9] Jee SH, Ohrr H, Sull JW, Yun JE,
Ji M, Samet JM. Fasting serum
glucose level and cancer risk in
Korean men and women. JAMA
2005; 293(2): 194-202.

IJBPAS, December, 2014, 3(12)

3056



Zahra Torabi et al

Research Article

[10] Jee SH, Kim HJ, Lee J. Obesity,
insulin resistance and cancer risk.
Yonsei Med J 2005;46(4):449-55.

[11] Reaven GM. Banting lecture
1988. Role of insulin resistance in
human disease. Diabetes 1988;
37(12): 1595-607.

[12] Ahmed RL, Schmitz KH,
Anderson KE, Rosamond WD,
Folsom AR. The metabolic
syndrome and risk of incident
colorectal cancer. Cancer 2006;
107(1): 28-36.

[13] Murphy TK, Calle EE, Rodriguez
C, Kahn HS, Thun MJ. Body
mass index and colon cancer
mortality in a large prospective
study. Am J Epidemiol 2000;
152(9): 847-54.

[14] Schiel R, Muller UA, Braun A,
Stein G, Kath R. Risk of
malignancies in patients with
insulin-treated diabetes mellitus:
results of a population-based trial
with 10-year follow-up (JEVIN).
Eur J Med Res 2005; 10(8): 339-
44,

[15] Limburg PJ, Anderson KE,
Johnson TW, Jacobs DR, Jr.,
Lazovich D, Hong CP,
Nicodemus KK, Folsom AR.

Diabetes mellitus and subsite-
specific colorectal cancer risks in
the lowa Women's Health Study.
Cancer Epidemiol Biomarkers
Prev 2005 January; 14(1): 133-7.

[16] Calle EE, Kaaks R. Overweight,
obesity and cancer:
epidemiological evidence and
proposed mechanisms. Nat Rev
Cancer 2004; 4(8): 579-91.

[17]Cowey S, Hardy RW. The
metabolic syndrome: A high-risk
state for cancer? Am J Pathol
2006; 169(5): 1505-22.

[18] Colangelo LA, Gapstur SM, Gann
PH, Dyer AR, Liu K. Colorectal
cancer mortality and factors
related to the insulin resistance
syndrome. Cancer Epidemiol
Biomarkers Prev 2002; 11(4):
385-91.

[19] Goodwin PJ, Ennis M, Pritchard
KI, Trudeau ME, Koo
Madarnas Y, Hartwick W,
Hoffman B, Hood N. Fasting
insulin and outcome in early-
stage breast cancer: results of a
prospective cohort study. J Clin
Oncol 2002; 20(1): 42-51.

[20] Hsing AW, Chua S Jr, Gao YT,
Gentzschein E, Chang L, Deng J,

IJBPAS, December, 2014, 3(12)

3057



Zahra Torabi et al

Research Article

Stanczyk FZ. Prostate cancer risk
and serum levels of insulin and
leptin: a population-based study.
J Natl Cancer Inst 2001; 93(10):
783-9.

[21] Saito K, Inoue S, Saito T, Kiso S,

Ito N, Tamura S, Watanabe H,
Takeda H, Misawa H, Togashi H,
Matsuzawa Y, Kawata S.
Augmentation effect of
postprandial  hyperinsulinaemia
on growth of human
hepatocellular carcinoma. Gut
2002; 51(1): 100-4.

[22] Furberg AS, Thune I. Metabolic

abnormalities (hypertension,
hyperglycemia and overweight),
lifestyle (high energy intake and
physical inactivity) and
endometrial cancer risk in a
Norwegian cohort. Int J Cancer

2003; 104(6):669-76.

[23] Screening for colorectal cancer:

recommendation and rationale.
Ann Intern Med 2002;137(2):129-
31.

[24] Expert Panel on Detection,

Evaluation, and Treatment of
High Blood Cholesterol in
Adults. Executive Summary of
The Third Report of The National

Cholesterol Education Program
(NCEP)  Expert Panel on
Detection,  Evaluation,  And
Treatment of High Blood
Cholesterol In Adults (Adult
Treatment Panel 1I1). JAMA
2001; 285:2486..

[25] National Cholesterol Education

Program (NCEP) Expert Panel on
Detection, Evaluation,  and
Treatment of High Blood
Cholesterol in  Adults (Adult
Treatment Panel [Il). Third
Report  of  the National
Cholesterol Education Program
(NCEP) Expert Panel on
Detection, Evaluation, and
Treatment of High Blood
Cholesterol in  Adults (Adult
Treatment Panel I11) final report.
Circulation. 2002; 106: 3143-
421.

[26] Zheng RD, Chen ZR, Chen JN,

Lu YH, Chen J (2012) Role of
BodyMass Index,Waist-to-Height
andWaist-to-Hip Ratio in
Prediction of Nonalcoholic Fatty
Liver Disease. Gastroenterology
Research and Practice 2012:
362147.

IJBPAS, December, 2014, 3(12)

3058



Zahra Torabi et al

Research Article

[27] Morita T, Tabata S, Mineshita M,

Mizoue T, Moore MA, Kono S.
The metabolic syndrome s
associated with increased risk of
colorectal adenoma development:
the Self-Defense Forces health
study. Asian Pac J Cancer Prev
2005; 6(4): 485-9.

[28] Wang YY, Lin SY, Lai WA, Liu

PH, Sheu WH. Association
between adenomas of
rectosigmoid colon and metabolic
syndrome features in a Chinese
population. J  Gastroenterol
Hepatol 2005; 20(9): 1410-5.

IJBPAS, December, 2014, 3(12)

3059



